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Abstract 

This study examined teachers’ assessment literacy and its probable impact on student achievement 

and aptitude (the outcome variables) through the intervening variables at the teacher and student levels. It 

likewise explored the effects of demographic variables on factors at the two levels and on the outcome 

variables. The study had 582 teacher samples and 2,077 student samples taken from Grade Six, Second 

Year and Third Year high school classes in the province of Tawi-Tawi, Philippines. It employed a mixed-

methods design using quantitative method as a primary approach and qualitative method as a supporting 

approach. It utilised a number of statistical techniques, including Rasch modeling, structural equation 

modeling and hierarchical linear modeling, thematic analysis, and through the use of a number of software 

applications and include SPSS 16.0, LISREL 8.80, and HLM 6.08 to analyse the data.   

The results revealed that the elementary and secondary school teachers in Tawi-Tawi, Philippines 

possessed relatively low assessment literacy. In terms of the specific assessment areas, the teachers 

performed highest on “choosing assessment methods appropriate for instructional decisions” and lowest on 

“developing assessment methods appropriate for instructional decisions”. The qualitative finding concerning 

teachers’ knowledge on validity and reliability supported the low assessment literacy results. Moreover, 

teachers generally indicated that they practised “assessment purpose”, “assessment design”, and 

“assessment communication” frequently, and “direct transmission method” and “alternative approach” of 

teaching in more than half of their lessons. Furthermore, the Grade Six, Second Year, and Fourth Year high 

school students generally exhibited positive “perceptions of assessment” and positive “attitude towards 

assessment”. Besides, the Grade Six and Second Year high school students obtained below average 

“academic achievement”, and Fourth Year high school students obtained below average “aptitude”.  

The results further revealed that teachers’ assessment literacy negatively influenced their 

teaching practices while their assessment practices positively impacted on their teaching practices. No 

relationship was evident between their assessment literacy and assessment practices. However, analysis of 
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relevant sub-variables showed some degree of positive effect of assessment literacy on assessment 

practices. Additionally, the students’ “perceptions of assessment” appeared to positively influence their 

“attitude towards assessment”. The Grade Six and Second Year high school students’ “perceptions of 

assessment” and “attitude towards assessment” likewise showed significant positive effects on their 

“academic achievement”. The Fourth Year high school students’ “perceptions of assessment” and “attitude 

towards assessment” exerted negative and positive effects, respectively, on their “aptitude”.  

Some demographic factors had moderating effects on the variables tested. Teachers’ age range 

(60 years and above), school type, and gender appeared to moderate effects on “academic achievement” 

while teachers’ age range (below 25 years), academic qualification, and years of teaching experience (16-

20 years) had moderating effects on “aptitude”. 

 The study’s results generally serve as empirical evidence and additional information on in-service 

teachers’ assessment literacy and its relations with other relevant variables. The results have implications 

for further research using other contextual variables and for the formulation of relevant policies, launching of 

assessment reform, development of assessment and research programs, and re-examination of 

assessment component of the Licensure Examination for Teachers. Furthermore, the findings in this study 

are relevant to pre-service teacher education programs and professional development of elementary and 

secondary school teachers, especially those from rural communities like Tawi-Tawi in the Philippines.  
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Chapter 1: The Problem and Its Scope 

1.1 Introduction 

Countries have carried out measures to improve and maintain quality of education as an 

acknowledgement to its impact on society and individual development. Part of these efforts has been to 

undertake relevant studies to help examine and address important areas of concern. As a result, 

educational researchers have investigated a multitude of factors. Of these factors, teachers appear to be of 

utmost importance.  

Teachers are regarded as one of the agents who can potentially contribute to the enhancement of 

the quality of education, and consequently to the attainment of the avowed educational goal – the desirable 

student outcomes. Their potential to influence the success of any educational effort stems from their role as 

the direct participants in the educational process (Ornstein, 1973). In fact, they are at the forefront in 

providing activities that could help enhance student learning, thus providing students the opportunities to 

develop skills that they need to thrive in the future. Hence, by virtue of this professional role, they are in a 

position to help make education more efficient and effective (Churchill, Ferguson, Godinho, Johnson, 

Keddie, Letts, Mackay, McGill, Moss, Nagel, Nicholson, and Vick, 2011; OECD, 2005).  

Because of teachers’ possible influence in the successful execution of the educational process and 

in the improvement of education quality, it has been stressed that they need to possess attributes that make 

them more capable in performing their teaching role and in bringing about student learning (Gonczi, Hager, 

and Oliver, 1990, as cited in Marsh, 2008; 2010). Two of these attributes are having sound knowledge of, 

and appropriate application of educational concepts that include assessment (Churchill, et al., 2011). Thus, 

it is vital for teachers to be assessment literate (Stiggins, 1991a; Schafer, 1993; Popham, 2009).     

Experts have underscored the importance of assessment literacy due to its key role in the teaching-

learning process and on teachers’ professional competence. Specifically, the need for assessment literacy 
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arises from the role that assessment plays in the educational process (Popham, 2009). It has been 

acknowledged that assessment has the potential to support and improve teaching and learning (Brookhart, 

1999; Pellegrino, Chudowsky, & Glaser, 2001).  Hence, it needs to be properly executed to maximise and 

fully benefit from its potential. The success for the assessment to be appropriately applied requires relevant 

expertise from its users and implementers – the teachers. Moreover, as assessment is an important 

component of the educational process, teachers carry out assessment in the classroom. Stiggins and 

Conklin (1992) estimated that up to 50% of teachers’ instructional time is spent in carrying out assessment-

related activities. This significant time that teachers spend in doing assessment make it necessary for them 

to be familiar with the relevant concepts and skills so that they are in a position to integrate assessment with 

instruction (McMillan, 2000) and increase student achievement (Stiggins, 2002; Black & William, 1998a; 

1998b). Furthermore, it is inevitable for teachers to employ assessment, as it is part of their professional 

responsibilities (Mertler, 2003; 2005; Popham, 2009). Teachers have the accountability to establish and 

improve student learning through assessment and it is incumbent upon them to use appropriate means and 

provide evidence of that learning (Phye, 1997). For teachers to be able to ascertain and enhance student 

learning, they ought to be competent in the area of student assessment [American Federation of Teachers 

(AFT), National Council on Measurement in Education (NCME), and National Education Association (NEA), 

1990]. 

However, despite the importance of assessment literacy in the education of students and the 

professional competence of teachers, research studies on teachers’ assessment literacy have been less 

widespread than expected (Leighton, Gokiert, Cor, & Heffernan, 2010). In the Philippines, and specifically in 

the province of Tawi-Tawi, a study of this kind among in-service teachers has not been conducted. While 

there have been education reforms launched to improve the quality of education in the country, efforts to 

directly assess teachers’ assessment knowledge and skills to provide the basis for supporting and 

improving teachers’ assessment capabilities have not been given attention. It was for these reasons that 

this study was conceived.  
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This chapter focuses on the problem and its scope that this study intended to cover and examine. 

To provide the background and introduce the problem, the relevant topics are presented under the 

‘statement of the problem’ section. In the succeeding sections, the general research questions are 

presented to provide an idea on the issues that this study attempted to investigate. The aims/objectives and 

significance of the study are likewise provided to justify the rationale and relevance of this research 

undertaking.  To help delineate the scope, the coverage and limitations of the study are also described. A 

summary is presented at the end to highlight the key points discussed in the chapter.  

1.2 Statement of the Problem 

This section provides the overview of the education systems, the state of education, the relevant 

reforms, and the shortcomings of the educational assessment programs in the Philippines. It generally 

presents the context and highlights the problem that provided the rationale for this study.  

1.2.1  Overview of the Philippine Education Systems 

The 1987 Philippine Constitution provides a basis for the provision of education in the Philippines. It 

is stated in Section 2 of its Article XIV that “the State shall establish, maintain, and support a complete, 

adequate, and integrated system of education relevant to the needs of the people and society” (Philippine 

Constitution, 1987, p. 43). This mandate provided the grounds for the education systems in the country.  

The Philippine education system generally includes the basic and higher education. These two 

systems are under the management of the Department of Education (DepEd) and the Commission on 

Higher Education (CHED), respectively. The technical and vocational education, which is under the higher 

education, is separately managed by the Technical Education and Skills Development Authority (TESDA). 

(SEAMEO RIHED, 2011; UNESCO-IBE, 2011; Lapus, 2008). The country’s education setup is patterned 

after the education system of the United States [Senate Economic Planning Office (SEPO), 2011]. The 

structure of the Philippine education system, reflecting the newly implemented basic education program, is 

shown in Figure 1.1. 
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  Figure 1.1. The Philippine Education System  
  (adapted from Ben, 2010; Syjuco, n.d.; & Luistro, 2012) 

The basic education system comprises the elementary and secondary education levels. Currently, 

the country is in the transition of changing its basic education program from 10 - year to K + 12 - year 

education cycle. It has just implemented the enhanced K + 12 basic education program, which is expected 

to be fully operational by School Year (S.Y.) 2017-2018. The basic education under the newly adopted 

program has its goal defined by Republic Act (R.A.) No. 10533, otherwise known as the "Enhanced Basic 

Education Act of 2012". It serves to “develop productive and responsible citizens equipped with the 
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essential competencies, skills and values for both life-long learning and employment” (R. A. 10533, p. 1; 

DepEd, 2010, p. 7).   

Under the old basic education program, the elementary and secondary levels lasted for six years 

and four years, respectively, covering a total of ten years. This number of school years has increased under 

the new program. Specifically, the K + 12 basic education program has officially included the kindergarten 

level and adds two more years in the secondary level. The newly adopted education model is K-6-4-2, 

which means that the program covers one year of kindergarten education, six years of elementary 

education (Grades 1-6), four years of junior high school (Grades 7-10), and two years of senior high school 

(Grades 11-12). The official school age is five years old for the kindergarten stage, 6 to 11 years old for the 

elementary grade, 12 to 15 years old for junior high school level, and 16 to 17 years old for senior high 

school level. The program is to be implemented in all public (government-funded) and private (privately-

funded) schools, the existing major school type in the country. Moreover, the basic education is made 

compulsory and provided free in public schools (SEPO, 2011; DepEd, 2010; R. A. No. 10533).  

As part of the system accountability to monitor and gauge learning outcomes, and to foster quality 

education in the country, the DepEd, through the National Educational Testing and Research Center 

(NETRC), administers the annual national tests nationwide (DepEd Order No. 5, s. 2005).  The tests are 

called the National Achievement Test (NAT) and the National Career Assessment Examination (NCAE). 

The NAT is administered to determine the achievement level of the pupils/students while the NCAE is to 

assess the skills of high school students who intend to pursue post-secondary courses and other career 

options. Although annually conducted in all public and private basic education schools at the end of the 

school year, these examinations are not generally fixed to any particular grade. For instance, the 

elementary NAT was first administered to Grade 4 in S. Y. 2003-2004. However, it was conducted to Grade 

6 beginning in S. Y. 2004-2005. Moreover, the NAT for the secondary level was conducted to Fourth Year in 

S. Y. 2003-2004 and 2005-2006. But from S. Y. 2006-2007 it has been conducted to Second Year (SEPO, 
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2011). The NCAE has been conducted to Fourth Year from S.Y. 2006-2007 to S.Y. 2010-2011. It has also 

been given to Third Year starting in S.Y. 2011-2012 (DepEd-NETRC, 2013). 

Students can choose from two pathways after completing their basic education. They can either 

continue a post-secondary course under the technical-vocational education and training (TVET) program, 

which is overseen by TESDA, or continue their tertiary education, which is managed by CHED.  

The TVET, which is also offered for secondary school leavers, college/university graduates and 

undergraduates who are interested to gain competencies in different vocational fields, and the unemployed 

clients who are looking for jobs, aims to equip students with technical/vocational skills that offer the chances 

for immediate employment. In this program, there are four basic ways of training. The first mode is school-

based or formal delivery in which TVET programs are offered from one to three years in schools. The next 

mode is called Center-based in which short-term non-formal trainings are delivered in TESDA regional and 

provincial training centers. The third mode is community-based in which skills training programs that 

facilitate self-employment are done right in the community. The last mode involves enterprise-based 

programs that are carried out within the firms or industries (UNESCO-IBE, 2011; Syjuco, n.d.).  

The higher education is the highest level of the education system. It generally aims to empower and 

make Filipinos globally competitive (SEAMEO RIHED, 2011). It offers opportunities for high school 

graduates and professionals to continue and enrich their academic studies through the offering of a wide 

range of academic programs and specialisations, including the pre-service teacher education programs. 

These degree programs are handled by public and private higher education institutions across the country 

(CHED, 2010).  

1.2.2 The State of Basic Education in the Philippines  

The state of Philippine basic education has been continuously assessed as part of the efforts to 

check whether the education system has been successful in its goal of providing quality education.  This 

was also to provide the basis for any measures to be taken to address any relevant weaknesses and to 
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continue to adopt supportive programs and policies. To this end, a number of performance indicators have 

been examined and the results mostly revealed that education in the country is of poor quality (SEPO, 

2011; Miralao, 2004; Lapus, 2008). One prominent gauge that can be cited is the students’ academic 

performance, which is a direct indication of education quality. Tables 1.1 and 1.2 below provide specific 

data pertaining to the academic achievement of these pupils/students. 

 
Table 1.1. The NAT achievement rates in MPS of Grade 6, Second Year and Fourth Year high school 
students in S.Y. 2006-2010 

(Sources: Luistro, 2012; SEPO, 2011) 

 

Table 1.1 shows the levels of academic achievement of the elementary school pupils and high 

school students in the six consecutive years. The achievement levels are in terms of the mean percentage 

scores (MPS), which indicate the percentages of correctly answered items in the NAT. As can be gleaned 

from the table, Grade 6 pupils obtained low achievement levels in the entire six-year period. It appears that 

there was a continuous increase in the elementary NAT student performances, which was a promising 

trend. However, the results were still below the acceptable level. In fact, their highest MPS, 68.2 in S. Y. 

2010-2011, was well below the minimum competency level of 75% indicating that remedial measures need 

to be implemented. As for the high school students, the NAT results were even lower. Fourth year high 

school students obtained an MPS of 44.3 that was far below the acceptable minimum level. Moreover, the 

Second Year high school students exhibited consistently low and fluctuating results in the period of five 

years. Their highest MPS of 49.3 in S. Y. 2007-2008 was likewise far below the acceptable level of 75%, 

further suggesting that efforts to improve student performances are warranted (SEPO, 2011).  

Grade/Year 
Level 

NAT Achievement Rate in MPS 
 

S.Y.  
2005-2006 

S.Y.  
2006-2007 

S.Y.  
2007-2008 

S.Y.  
2008-2009 

S.Y.  
2009-2010 

S.Y.  
2010-2011 

Grade 6 54.7 59.9 64.8 65.6 68.0 68.2 
2nd Year  46.6 49.3 46.7 45.6 47.9 
4th Year 44.3      
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The academic standing of Filipino students can also be understood from the international tests such 

as the Trends in International Mathematics and Science Study (TIMSS). Table 1.2 provides the 2003 and 

2008 TIMSS data pertaining to the performances of Filipino students in science and mathematics. As 

shown, similar picture of poor academic standing appeared. The Filipino students’ scores on the tested 

subject areas were all below the international averages, indicating that they were outperformed by many 

students from the other participating countries. The Philippines ranked fifth and fourth from the bottom in the 

Second Year high school mathematics and science, respectively, and third from the bottom in both Grade 

Four mathematics and science in the 2003 TIMSS (SEPO, 2011; Gonzales, Guzman, Partelow, Pahlke, 

Jocelyn, Kastberg, & Williams, 2004; Maligalig & Albert, 2008). In the 2008 TIMSS results, the country 

ranked last (10th out of 10 participating countries) in Advanced Mathematics despite the participation of 

science high schools, the country’s best and brightest (SEPO, 2011). These TIMSS results provide further 

indication that the quality of education in the country is poor and is far below the global or regional standard. 

Thus, relevant measures are needed.  

Table 1.2. Science and Mathematics scores of Filipino students in the 2003 and 2008 TIMSS 

 
Grade/Year 

Level/School 

2003 Results 2008 
Results 

 
Subject Area 

 
Score 

International 
Average 

 
Rank 

Number of 
Participating 

Countries 

 
Score 

Grade 4 Science 332 489 23rd 25  
Mathematics 358 495 23rd 25  

2nd year high 
school 

Science 377 473 43rd 46  
Mathematics 378 466 34th 38  

Science High 
Schools 

Advanced 
Mathematics 

 500 10th 10 355 

(Adapted from SEPO, 2011; DepEd, 2010)  

 

In the southernmost province of Tawi-Tawi, the state of education was even more alarming. The 

DepEd record showed that the province joined the rest of the areas in the Autonomous Region in Muslim 

Mindanao (ARMM) in having the most deteriorating basic education in the country. The 2007 Regional 

Assessment in Mathematics, Science and English (RAMSE) test, conducted under the Philippines-Australia 
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Basic Education Assistance for Mindanao (BEAM) Project, indicated that pupils or students in the ARMM 

did not only fail to reach the required minimum mastery level, but also had the difficulty in answering the 

items requiring higher order thinking skills (Philippine Human Development Report, 2008/2009). This is 

supported by the report that most schools in the ARMM areas were the least performers in the NAT. Tawi-

Tawi, specifically, has been consistently cited as one of the country’s least performing provinces in the 

primary and secondary NAT from 2003 to 2007 (Maligalig, Caoli-Rodriguez, Martinez, & Cuevas, 2010). 

Again, this reflects the poor education quality that needs to be addressed.  

1.2.3 Relevant Education Reforms 

The 1987 Philippine Constitution does not only mandate the provision of education but ensures the 

right of every Filipino to have access to quality education. Section 1 of its Article XIV provides that “the State 

shall protect and promote the right of all citizens to quality education at all levels, and shall take appropriate 

steps to make such education accessible to all” (Philippine Constitution, 1987, p. 43). Consistent with this 

mandate, a number of actions and/or reforms have been launched. For instance, the country in 1990 joined 

the global movement on ‘Education For All (EFA)’ that envisions to improve the quality of basic education 

and make every Filipino functionally literate by 2015 (Lapus, 2008). Also, the management of education 

system was trifocalised in 1994 to allow for improved governance. The control, regulation, and supervision 

of the basic, technical-vocational, and higher education that were used to be under DepEd were now 

handled by three agencies: DepEd (Republic Act No. 9155 – Governance of Basic Education Act of 2001; 

DepEd Order No. 1, s. 2003) for basic education, TESDA (Republic Act No. 7796 - Technical Education and 

Skills Development Act of 1994) for technical-vocational education, and CHED (Republic Act No. 7722 - 

Higher Education Act of 1994) for higher education (SEAMEO RIHED, 2011; UNESCO-IBE, 2011; Lapus, 

2008; de Guzman, 2003).  
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To help realise the EFA, the Basic Education Sector Reform Agenda (BESRA) was likewise 

formulated. The BESRA provides consistent policy actions developed under the five key reform thrusts 

namely (Lapus, 2008, p. 12):  

KRT1- Continuous school improvement facilitated by active involvement of stakeholders through 

School-Based Management (SBM); KRT2 - Better learning outcomes improved by teacher 

standards; KRT3 - Desired learning outcomes enhanced by national learning strategies, multi-

sectoral coordination, and quality assurance; KRT4 - Improved impact on outcomes resulting from 

complementary services for early childhood education, alternative learning services, and private 

sector participation; and KRT5 - institutional culture change within DepEd to facilitate attainment of 

the first four thrusts.  

Following the goals/reform thrusts as embodied in the EFA and BESRA and to address the poor 

state of education in the country, the DepEd has implemented a number of policies and programs on key 

relevant aspects, such as curriculum, teaching, and assessment. In 2002, it adopted the ‘Basic Education 

Curriculum (BEC)’ (DepEd Order No. 43, s. 2002) as the new national curriculum for the elementary and 

secondary levels. The BEC sets the minimum learning competencies that the students are expected to 

achieve, and the teaching standards that basic education teachers are expected to adhere. It embraces 

constructivism approach in teaching and learning (Lapus, 2008). Included in the guidelines on the 

implementation of BEC learning areas was the grading system and reporting of pupil performance, which 

was amended, upon the enforcement of performance-based grading system in S. Y. 2004-2005. The 

amendments included the setting of performance standard at 75%; the use of a table of equivalence (direct 

percentage weights) in converting scores into grades; test construction/design to include 60% easy items 

for basic content and skills, 30% medium-level items for higher level skills, and 10% difficult items for 

desirable content or skills that aim to determine the fast learners; the use of the averaging method in 

determining the final marks/grades; and the use of rubrics and non-traditional assessments (open-ended 

questions, performance and portfolio assessments) to complement the long-standing traditional 
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assessments (tests of different types) (DepEd Order No. 79, s. 2003; DepEd Order No. 04, s. 2004; DepEd 

Order No. 33, s. 2004). Moreover, the National Competency-Based Teacher Standards (NCBTS) were 

adopted (DepEd Order No. 32, s. 2009). The NCBTS is an integrated framework that defines standards for 

effective teaching. It was developed to help guide and improve teachers in their professional activities. The 

NCBTS has seven domains each of which has specific strands. One of these domains pertains to planning, 

assessing and reporting. This domain is defined as follows (DepEd, 2006, p. 32): 

The domain of Planning, Assessing and Reporting refers to the aligned use of assessment and 

planning activities to ensure that the teaching-learning activities are maximally appropriate to the 

students’ current knowledge and learning levels. In particular, the domain focuses on the use of 

assessment data to plan and revise teaching-learning plans, as well as the integration of formative 

assessment procedures in the plan and implementation of teaching-learning activities. 

In addition, this domain has three specific strands. The first strand requires teachers to communicate 

promptly and clearly to learners, parents, and superiors about the progress of the learners; the second 

strand expects teachers to develop and use a variety of appropriate assessment strategies to monitor and 

evaluate learning; and the last strand obliges teachers to regularly monitor and provide feedback on the 

learners’ understanding of content (Ballada, 2013; DepEd, 2006).  

Just recently, the DepEd has implemented the K + 12 program as described earlier in this chapter. 

This program aims to help increase the quality of basic education in the country. It offers a decongested 

curriculum, prepares students for higher education and labor market, and conforms to the global standards 

of at least 12-year basic education cycle (SEPO, 2011; DepEd, 2010). It adopts its own version of BEC 

containing the restructured/renamed core learning areas and a new set of assessment guidelines. On the 

assessment and rating of student learning, it requires a holistic approach. It prescribes that students are 

assessed on four levels which shall be weighted as follows: knowledge – 15%; process or skills – 25%; 

understanding – 30%; and products/performances – 30% with a total of 100% (DepEd Order No. 31, s. 

2012). 
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To complement the reforms on basic education and to help ensure qualified teaching force, the 

CHED has improved and strengthened the pre-service teacher education programs. Beginning in S. Y. 

2005-2006, the undergraduate teacher education curriculum prescribes the offering of the Bachelor of 

Elementary Education (BEEd) and the Bachelor of Secondary Education (BSEd) courses. The BEEd 

program aims to develop students to become elementary school teachers who are either generalists who 

can teach different learning areas in grade level, special education teachers who can teach children with 

special needs, or pre-school teachers who can handle children at the nursery or kindergarten level. It has 

been “structured to meet the needs of professional teachers for elementary schools and special education 

programs in the Philippines”. Moreover, the BSEd program seeks to develop students to become high 

school teachers who can teach one of the prescribed specialisation subjects. It has been structured to meet 

the needs of professional teachers for secondary schools in the country (CMO No. 30, s. 2004, p. 2).  

Some of the subject areas prescribed under the BEEd and BSEd programs have been expanded. 

One of these is the assessment subject. Under the old curriculum, only one assessment subject that 

focused on testing was offered (CMO No. 11, s. 1999). In the current curricular offerings, this subject has 

been increased to three in response to the assessment requirements prescribed by DepEd in its basic 

education curricula and to enhance teachers’ understanding and application of both traditional and non-

traditional assessments in the classroom. These assessment subject areas, which fall under the Methods 

and Strategies Courses (Professional Education Courses), are called “Assessment of Student Learning 1”, 

which focuses on traditional assessment (pen-and-paper assessment), and “Assessment of Student 

Learning 2”, which focuses on alternative assessment. In addition, there is a one-unit field of study course 

that also focuses on learning assessment (CMO No. 30, s. 2004; Balagtas et. al., 2010).    

Under the recent major reforms, teacher development has been considered as one of the 

imperatives. It was recognised that teachers can significantly contribute to the enhancement of student 

learning and the attainment of the desired education standard. As such and because of the nature of their 

role, teachers have become the essential focus of the development efforts (Human Development Network, 
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2008; Lapus, 2008; Caoli-Rodriguez, 2007; Maligalig, et al., 2010). Thus, programs on in-service training for 

teachers have been strengthened and more professional development activities have been conducted. In 

fact, for every new curriculum that the DepEd intends to adopt, teachers, who are the direct personnel 

involved in the implementation, have always been subjected to undergo relevant training to make them 

ready for the curriculum rollout. Moreover, classroom assessment has also been articulated as one of the 

competency areas that teachers need to possess. Assessment, specifically student assessment, has been 

recognised as an essential part of the curriculum that needs to be given more attention to help improve the 

learning quality of the students. With the implementation of the new basic education and undergraduate 

teacher education curricula, there has been an expansion in the assessment focus to include now the use 

of the alternative assessment methods. As a result, the DepEd has conducted a massive training on 

classroom assessment and other curriculum areas to all basic education teachers in the country to prepare 

and make them all set for the reform implementation.  

However, despite all these efforts, there are a number of relevant shortcomings in the assessment 

programs and trainings. First, it has been observed that most teachers completed their degrees during the 

era when only one assessment course that focused on testing was offered. They are more familiar with it 

and have long been used to the traditional pencil-paper tests and one-shot training covering new alternative 

assessment methods does not seem to guarantee assessment competency. Second, most DepEd orders 

pertaining to classroom/student assessment lack the necessary details to guide teachers in the assessment 

implementation (Ballada, 2013).  Because of this, teachers tend to implement assessment according to their 

own interpretations. Third, the NCBTS assessment domain has been found as not comprehensive. It does 

not provide specific assessment competencies that teachers need to possess in order to successfully carry 

out assessment-related activities (Ballada, 2013). As Magno (2013, p. 46) stressed, the specific 

assessment strands of NCBTS “do not capture the ideals of assessment literacy”. Fourth, many teacher 

education institutions still offer one assessment subject that focuses only on testing despite the CHED 2004 

curricular revision (Balagtas, et al., 2010). Fifth, while student assessment has been articulated as one of 
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the important key areas to be addressed, a standalone assessment reform that includes comprehensive 

assessment standards for teachers does not currently exist. Sixth, empirical evidence on teachers’ 

assessment literacy to base assessment trainings/interventions has been unavailable. Finally, the absence 

of research on teacher assessment literacy has left teachers’ assessment knowledge and practices 

unchecked and unprioritised. In view of these shortcomings and in view of the need to make teachers 

competent in the area of classroom or student assessment, a relevant undertaking is highly warranted.  

In the province of Tawi-Tawi, where the quality of basic education has been in dismal condition, 

effective capability building on student assessment is vital, and any effort that helps pinpoint relevant 

teachers’ needs is equally important. Hence, this study has been conceived in response to these needs and 

shortcomings.  

1.3 Research Questions 

This study generally attempted to investigate teacher assessment literacy and its influence on 

student outcomes in the province of Tawi-Tawi, Philippines. In the main, it sought to answer the following 

questions: 

1. What is the assessment literacy of the elementary and secondary school teachers? 

2. How does teacher assessment literacy impact on student outcomes through the intervening 

variables at the teacher and student levels? 

3. How do the demographic variables affect factors at the teacher and student levels and 

ultimately on the outcome variables? 

1.4 Aims/Objectives of the Study 

As initially reflected in Section 1.3, the study aimed to examine teachers’ assessment literacy and 

its possible influence on student outcomes through mediating variables at the teacher and student levels. 

Specifically, it intended to investigate the impact of teacher assessment literacy on student academic 

achievement and aptitude through assessment practices, teaching practices, assessment perceptions, and 



15 
 

assessment attitude. Additionally, it sought to explore the effects of demographic variables such as gender, 

age range, academic qualification, years of teaching experience, and school type on factors at the two 

levels and ultimately on academic achievement and aptitude. This research undertaking was likewise 

conducted to provide empirical evidence and/or relevant information on in-service teachers’ assessment 

literacy and its relations with related variables to support the development of related programs and the 

formulation of pertinent policies at the local, regional, and national levels of education system. Furthermore, 

the study was administered to contribute to any assessment reform, to develop and increase the capabilities 

of local teachers especially on classroom/student assessment, and to help improve the quality of education 

particularly in the province of Tawi-Tawi and generally in the Philippines. 

1.5 Significance of the Study 

It was described in Sub-section 1.2.2 that the state of basic education in the Philippines has been 

deteriorating. This is especially true to the public elementary and secondary schools in the rural areas such 

as those in the Autonomous Region in Muslim Mindanao in which Tawi-Tawi is a part. As a result, relevant 

development programs and projects have been undertaken to help address the declining quality of basic 

education. This research study was conducted to help and support those efforts.  

Specifically, the study is expected to be of help to the Tawi-Tawi local teachers, as the results will 

provide them with feedback on aspects that are important in the improvement of their capabilities in student 

assessment and instruction, and in bringing about effective learning in the classroom.  In addition, the 

research findings will serve as an important basis for the Philippine Department of Education at the 

provincial, regional and national levels to regulate relevant policies and develop assessment programs for 

the elementary and secondary school teachers. This will pave the way for the formulation of professional 

development programs on classroom assessment and launching of comprehensive assessment reforms. 

The study’s results will likewise serve as basis for the Philippine Professional Regulation Commission to 

revisit the assessment component of the Licensure Examination for Teachers. Moreover, the outcomes of 
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this research will also be a valuable reference for teacher education institutions in the region and the 

country in developing standard pre-service teacher education assessment courses and in designing in-

service teacher assessment training, especially for teachers who come from the rural areas. Furthermore, 

this study will assist curriculum and textbook writers in the country in designing assessment techniques and 

strategies and in coming up with learning assessment tools that will help teachers authentically assess their 

student learning in the classroom. Finally, the findings of this study will be a vital reference to those who will 

do similar research studies in other parts of the country and abroad.   

In terms of its contribution to the assessment discipline, the study will provide additional information 

on teachers’ assessment literacy and its influence on student outcomes. At a time when research on 

teacher assessment literacy is less widespread, the study should be useful in providing better 

understanding of this educational issue. Particularly, the study will add value to and help fill in the gaps as 

identified in the literature. Firstly, it will help address the insufficient research on teacher assessment literacy 

(Stiggins, 1991a; 2002; Schafer, 1993) and practices (Mertler, 2003; Kennedy, Chan, Fok, & Yu, 2008) by 

providing more information using a different context; secondly, the study will contribute to the insufficient 

research linking teachers’ assessment literacy with other teacher attributes and student outcomes as it 

attempted to establish the directional influences among these factors (Stiggins, 1991b; Stiggins, Conklin & 

Bridgeford, 1986); and thirdly, this project will help highlight classroom/student assessment research and 

teacher assessment literacy issues as a study of this kind has not been conducted in the Philippines and 

particularly in the province of Tawi-Tawi.  

1.6 Scope and Limitations of the Study 

 The study’s main focus is on the assessment literacy of elementary and secondary schoolteachers in 

the province of Tawi-Tawi, Philippines. The assessment literacy investigated in this study pertains to the 

knowledge and skills on basic assessment areas or principles as defined by the ‘Standards for Teacher 

Competence in Educational Assessment of Students’ (AFT, NCME, & NEA, 1990). Moreover, the study 
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covers the examination of any directional influences of teacher assessment literacy on student outcomes 

through the intervening variables at the teacher and student levels. Intervening factors at the teacher level 

include assessment practices that comprise assessment purpose, assessment design, and assessment 

communication, and teaching practices that consist of structuring activities, student orientation, and 

enhanced activities. Those at the student level include assessment perceptions that comprise perception 

towards assignment and perception towards test, and assessment attitude as a one-construct variable. 

While the student-level factors can be generally considered as outcomes, this study operationalises student 

outcomes as the tested outcome variables that include student academic achievement and aptitude. The 

study also involves examination of the effects of demographic variables like gender, age range, academic 

qualification, years of teaching experience, and school type on assessment practices, teaching practices, 

assessment perceptions, and assessment attitude, and ultimately on student academic achievement and 

aptitude. Furthermore, it involves both teacher and student participants who represented Grade Six, Second 

Year and Fourth Year classes of the public and private elementary and secondary schools in the province of 

Tawi-Tawi and who were present during S. Y. 2010-2011.  

By defining the scope, it is acknowledged that this study is far from being complete and perfect. In 

the educational context, there are complex webs of factors and relationships that can hardly be covered in a 

single study. As Mullens and Kasprzyk (1999, p. 678) stated, “teaching and learning in any context is a 

complex human endeavor that cannot yet be adequately represented by responses to a single survey”. 

Needless to say, this study has a number of limitations. Firstly, the variables/constructs examined in this 

study were limited to assessment literacy and related factors as mentioned above. It is believed that there 

are other factors that can interact with teacher assessment literacy and student outcomes. However, due to 

time and financial constraints, the study only included the intended constructs/variables/factors. Secondly, 

participants were taken only from the researcher’s home province and were selected using purposive 

sampling. It is also acknowledged that more areas and more samples could have been covered to make 

this study more generalisable. However, the decision to collect data from only one area was made to ensure 
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the success of the research undertaking as the researcher has the familiarity of the place, and as the 

archipelagic nature and peace and order conditions of other areas did not warrant safe travel. And thirdly, 

this study has limitation due to its nature as a cross-sectional type. A study of this kind has a lesser 

generalisability compared to other types such as the longitudinal studies. However, it has also its own 

advantages of being less expensive, able to offer quick findings, and could include more samples than 

longitudinal designs (Creswell, 2008; Ben, 2010).    

1.7 Summary 

 This chapter provided an introduction and set up the context of this study. It presented the issues that 

the study attempted to investigate. To highlight the source and the context of the issues, this chapter 

provided the background by introducing the education system, the state of basic education, and the 

education reforms in the Philippines. To bring to light the issues, the chapter briefly discussed the teacher 

assessment literacy, including its relevance to the teaching-learning process and its position in the context 

of education reforms in the country. To define the scope of the problem, the research questions, and the 

study’s coverage and limitations were presented. The chapter also provided the relevance of this study to 

the research venue and assessment literature by discussing the research aims/objectives and significance. 

The issues presented in this chapter are described in more detail in Chapter 2 (Review of Related Literature 

and Studies).    
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Chapter 2: Review of Related Literature  

 and Studies  
 

2.1 Introduction    

Assessment is considered one of the essential aspects of education. Its importance stems from its 

potential to generally influence educational success and better education quality (Black, 2011). According to 

Chatterji (2003), assessment is employed for numerous purposes in different levels of education system. 

For instance, at the systemic level, assessment is used for accountability purposes. It is utilised to ascertain 

the effectiveness of educational endeavors (Popham, 2009). Educational plan and activities that include 

reforms, programs, school performance, and the general progress of student achievement are evaluated 

and monitored through assessment. At the classroom level, assessment is more associated with the 

teaching-learning process (Hargreaves, 1997; Cizek, 1997; Shepard, 2000). It is used for purposes that are 

directly related to instruction and learning. Specifically, it is employed to support teaching, and to ascertain 

and enhance student learning, which is the overarching purpose of assessment (Shepard, 2000; Phye, 

1997). However, while both system and classroom assessments are important, those at the classroom level 

need to be given more attention as it is where students are being developed. Stiggins (1999a; 2012) 

asserted that 99% of the assessments that happen in the student’s life occur in the classroom, and if 

assessment does not work effectively in this level, it is possible that assessment at the other levels 

(national, regional, provincial, district) becomes irrelevant.  

Stiggins’ (1999a; 2012) assertion concerning classroom assessment calls for teachers to be 

developed and be competent in this area. As he also stressed, teachers are directly involved in the 

development and execution of assessments in the classroom. In fact, it has been estimated that they use 

30% to 50% of their professional time to carry out assessment-related activities (Stiggins & Conklin, 1992). 

Thus, they need relevant competence for them to be able to do high-quality classroom assessment and to 
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effectively carry out instruction and maximise student learning. This requires teachers to be assessment 

literate (Stiggins, 1991a; 1999a;1999b; 2012; Schafer, 1993; Popham, 2009).  

From what experts have stressed, assessment literacy can be viewed as one of the prerequisite 

attributes that make teachers in a better position to carry out their professional activities, which, in turn, 

affect student outcomes. As such, assessment literacy is related to other teacher and student variables 

such as assessment practices, teaching practices, student perceptions of assessment, student attitude 

towards assessment, academic achievement, and aptitude. This chapter presents the relevant literature and 

studies concerning teacher assessment literacy and these relevant variables.  

The chapter initially discusses assessment and its role in the teaching-learning process to provide 

background information and the rationale for considering assessment literacy. After which, assessment 

literacy and relevant studies are considered in detail. Moreover, literature and studies concerning 

assessment practices, teaching practices, assessment perceptions, assessment attitude, academic 

achievement, and aptitude are discussed. The theoretical framework that supports the link among these 

tested variables is likewise described to provide the basis for the model adopted in this study. A summary is 

provided at the end to reiterate the key points addressed in this chapter.   

2.2 Assessment and Its Role in the Teaching-Learning Process  

 The meaning of the term “assessment” is generally not quite straightforward. According to Cizek 

(1997), assessment has no standard usage as it is used in so many different ways and contexts and for so 

many different purposes. However, based on the usages of the term in the current assessment literature, he 

proposed four facets that should be incorporated in the assessment definition. Firstly, an assessment 

definition should be universally applicable to any condition, format, and context. By this, the definition 

should be encompassing enough to include more relevant dimensions. Secondly, a preferable definition is 

one that appeals to educators and enhances the position of assessment in instruction. This suggests that 

assessment definition should be readily acceptable and useful to teachers and/or educators. Thirdly, a 
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definition is preferable if it recognises that assessment serves or supports instruction. This suggests that the 

meaning of assessment should specify the functions of assessment in relation to teaching. And fourthly, an 

assessment definition should have a strong relevance to students’ needs and development, suggesting that 

assessment definition should embody the overarching purpose of improving student learning and relevant 

outcomes. Incorporating these facets, he proposed the following definition for educational assessment: 

Assessment \uh ses’ ment\ (1) v.t.: the planned process of gathering and synthesising 

information relevant to the purposes of (a) discovering and documenting students’ 

strengths and weaknesses, (b) planning and enhancing instruction, or (c) evaluating 

progress and making decisions about students. (2) n.: the process, instrument, or method 

used to gather the information (p. 10). 

Hence, assessment generally needs to be viewed as a planned process designed to accomplish a specific 

educational purpose and intended to benefit students (Cizek, 1997). 

 There are a number of assessment definitions or concepts that satisfy one or more facets proposed 

by Cizek (1997). For instance, Airasian (1994) suggested that assessment should include complete 

information that helps teachers understand their pupils, monitor their instruction, and establish a viable 

classroom culture. Marsh (2008, p. 261; 2010, p. 310) also defined assessment as the term that is “typically 

used to describe the activities undertaken by a teacher to obtain information about the knowledge, skills, 

and attitudes of students”. Another definition is given by the American Federation of Teachers (AFT), 

National Council on Measurement & Evaluation (NCME), and National Education Association (NEA) (1990, 

p. 1) that describes assessment as the “process of obtaining information that is used to make educational 

decisions about students, to give feedback to the student about his/her progress, strengths & weaknesses, 

to judge instructional effectiveness & curricular adequacy and to inform policy”.   

  Assessment can be categorised in terms of purpose as employed in a particular level/unit or in 

different levels/units of education system. Generally, it can be classified into system and classroom 

assessments (Asaad & Hailaya, 2004). These are what other experts described as external and internal 
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purposes with reference to classroom setting. The system assessment embodies a set of assessments 

made by policy-makers in the national, regional, provincial, district, and school levels to appraise and 

improve curriculum, school, and education system. This is akin to what Popham (2009) called as 

accountability assessments or what are referred to as external assessments (Kennedy, 2007; Alagumalai & 

Ben, 2006). These assessments take the form of standardised devices, like the high-stake or standardised 

examinations, which government entities employ to ascertain the effectiveness of the educational 

endeavors (Popham, 2009). On the other hand, classroom assessment is what is sometimes referred to as 

internal assessment. This type of assessment encompasses those that support and enhance teaching and 

learning. Popham (2006, p. 6) described these assessments as “those formal and informal procedures that 

teachers employ in an effort to make accurate inferences about what their students know and can do.” 

These two general types of assessment need to be complementary to each other to make assessment 

more contributory to the educational process and more beneficial for students (Stiggins, 2002; 2012; 

Alagumalai & Ben, 2006).  

Classroom assessment can further be classified into many types corresponding to the different 

purposes of assessment in the classroom. One classification includes assessment of learning, assessment 

for learning, and assessment as learning (Earl, 2003). The assessment of learning encompasses the 

concept of summative assessment and evaluation or the use of mostly examinations to assess learning at 

the end of instruction. The general purpose of using this type of assessment is to gather and interpret 

learning evidence and to grade and report learning (Dunn & Mulvenon, 2009; Spencer, 2005; Stiggins, 

2002). As this type of assessment has been used with traditional methods and tools such as tests of 

different types (e.g. multiple choice, true-false, matching, completion), it has sometimes been labeled as 

traditional or conventional assessment (Kennedy, et al., 2008). On the other hand, assessment for learning 

encompasses formative assessment and evaluation, which are used to support teaching and improve 

learning (Black & Wiliam, 1998a; 1998b; Assessment Reform Group, 2002). It is a recently introduced and 

recommended type that seeks to integrate assessment into teaching; it emphasises the use of feedback 
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and alternative methods/tools like observation, projects, presentations, performance activities, self-

assessment and peer assessment. As this model of assessment recommends the use of new alternative 

strategies and tools, it has sometimes been called as non-traditional, alternative or authentic assessment. 

The assessment as learning has emerged as an offshoot of assessment for learning. This type emphasises 

that assessment may support and even serve as learning for students. It provides immediate learning by 

allowing students to discover strategies for further learning. In a sense, it makes them “learn how to learn”. 

This is associated with self-assessment, wherein students are allowed to assess themselves for them to 

draw feedback about their own achievement and devise strategies as a result of that feedback for them to 

gain more learning (Kennedy, et al., 2008, p. 201).  

Other concepts/terminologies include formal and informal assessments, diagnostic assessments, 

and norm-referenced and criterion-referenced assessment frameworks. Formal assessments are those that 

are planned and structured and that are intended to elicit information about student performance or 

achievement. These include tests of various types that are either high-stake or teacher-made. On the other 

hand, informal assessments are those that are done by teachers while in the course of delivering 

instruction. Assessments of this type are usually intended to gather immediate information to check student 

learning and behaviour and to offer immediate feedback. This type includes oral recitation/classroom 

interaction and observation. Moreover, diagnostic assessments are those that are employed to find the 

strengths and weaknesses of students in relation to classroom lessons in order to provide the necessary 

remediation. Furthermore, the criterion-referenced and the norm-referenced assessments are employed 

when comparison of student performance is desired. The criterion-referenced assessment/criterion-based 

assessment is the framework that compares student’s work to a set of defined, explicit and objective criteria 

(benchmarks/standards) while the norm-referenced assessment/norm-based assessment is the framework 

that compares student’s work to a norm that is usually a set of outcomes from similar students (Churchill, et. 

al., 2011; Asaad & Hailaya, 2004).    
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There have been views about which of the classroom assessment or internal types should be 

practiced in the classroom. Black & Wiliam (1998a; 1998b) and the Assessment Reform Group (2002) have 

promoted assessment for learning because it provides greater learning gains. However, Dunn and 

Mulvenon (2009) and Phye (1997) have argued that each of the types can be used interchangeably 

depending on the purpose for which assessment is to be employed. This view is supported by other experts 

who see the applicability of all the models in the classroom. For instance, Taylor (1994) advanced the idea 

that the success of any assessment model depends on the context, saying that it even makes performance-

based assessment a failure if it doesn’t serve the purpose or goal of that context. Additionally, Stiggins 

(2002) has pointed out that for assessment to be useful in the classroom there should be a balance 

between assessment for learning and assessment of learning. This is further in agreement with Kennedy 

(2007; et al., 2008) who stressed that in a context where examination culture is prevalent, assessment of 

learning can be employed and integrated by using it formatively.  

However, as pointed out earlier, the success of classroom assessment depends on how it 

contributes to teaching and learning. This entails understanding of the link of classroom assessment to the 

teaching-learning process. Hargreaves (1997) and Black (2004) have stressed the inextricable interplay 

between pedagogy, classroom assessment and learning. They argue that this link allows effective 

educational process to operate and occur in the classroom. Assessment plays a significant role in the 

relationship because it facilitates instruction and student learning (Brookhart, 1999; Pellegrino, Chudowsky, 

& Glaser, 2001; Shepard, 2000). As Klenowski (2008, p. 1) pointed out, “assessment is inseparable from 

curriculum and has become a powerful driver for change; it is at the heart of the teaching-learning dynamic.”  

Specifically, classroom assessment validates and enhances teachers’ decision-making process 

(klenowski, 2008; Popham, 2009; Schafer, 1993; Stiggins, 2012). Teachers make decisions in relation to 

teaching and learning (Clark & Peterson, 1984). For instance, they need to decide on the learning goals 

consistent with the curriculum, on the subject contents and activities that need to be given emphasis, on 

methods and strategies to effectively deliver both the targets and the contents, on what and how to assess 
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student learning, on judgment whether the learning aims have been achieved, and on improvement that 

needs to be done in the case of the emerging flaws. The decisions involving key instructional tasks are 

crucial to the instructional success and therefore teachers need information or evidence to aid them in 

deciding soundly.  These vital information or evidence can be effectively provided by sound classroom 

assessment (Stiggins, Conklin & Bridgeford, 1986; Black & William, 1998a; 1998b; Guskey, 2003). 

Moreover, quality assessment helps evaluate and improve teachers’ instructional process (Stiggins, 1991a; 

1991b; 2002; Plake, Impara & Fager, 1993; Black & William, 1998a; 1998b; Assessment Reform Group, 

1999; Shepard, 2000). Teachers also need to find out and reflect on the effectiveness of their instructional 

tasks. They need to be constantly informed of the status of their teaching activities and to learn about their 

students and student learning while on the job to be able to improve their practices (Campbell, et al., 2004). 

The information about teaching activities and student learning can be reliably provided by the results of 

effective assessment. With the assessment results, teachers will be able to check if their instructional 

approaches, methods, strategies and techniques meet students’ learning needs. Using this as a basis, 

teachers can adopt better alternative ways that can improve their teaching activities and effect learning 

(Stiggins, Arter, Chappuis, & Chappuis, 2006). For instance, teachers can devise instructional and 

assessment activities that serve students’ capability and interests; they can also do remedial activities like 

re-teaching, review, extensive exercises and drills that can boost student learning (Plake, Impara & Fager, 

1993; Kellaghan & Greany, 2001). Additionally, through effective assessment, teachers will be able to 

reliably measure and establish students’ performance, diagnose and identify learning problems, determine 

students’ readiness, judge the quality of students’ learning, and predict students’ academic success (Asaad 

& Hailaya, 2004). These activities allow teachers to decide what to do next with their instructional activities 

and strategies to motivate and develop the students (Plake, Impara & Fager 1993; Kellaghan & Greany, 

2001; Guskey, 2003).  

Classroom assessment also contributes to students by increasing their learning (Black & William, 

1998a; 1998b; Stiggins, 2002; Shepard, 2000; Guskey, 2003). It helps clarify the learning targets, helps 
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identify the learning gap, and engages and motivates students to learn (Black & Wiliam, 1998a; 1998b). 

Clear learning targets essentially provide the direction and the standards for students to follow and achieve. 

In the process of attaining the targets, students would discover the gap between what they possess and the 

expected learning outcomes, prompting them to put more extra efforts to boost their learning. In a sense, it 

engages and motivates students to learn more and eventually achieve the standard (Stiggins, 2002; Black & 

Wiliam, 1998a; 1998b).  

Assessment of different types at the classroom level has been stressed to support instruction and 

to ascertain and maximise student learning. As discussed in the preceding sections, these assessments 

have the potential to make instruction effective and to make learning more meaningful. However, while 

assessment promises effective instruction and meaningful learning, there is no guarantee that this is so until 

classroom teachers are adept in using assessment. In other words, the successful application of 

assessment in the classroom is contingent upon teachers. As Churchill, et. al. (2011, p.398) put it,  

“teachers as educational professionals need to be able to correctly use the language and concepts of 

the profession. Teachers are not only expected to know the language of the content areas they are 

teaching, but also the language and key concepts of education itself. One aspect of this professional 

knowledge is the terminology and concepts associated with assessment and reporting”.  

Hence, teachers need to be knowledgeable and skillful in the area of classroom or student assessment 

(Stiggins, 1991a; Schafer, 1993; Popham, 2009; AFT, NCME, NEA, 1990). The next subsection discusses 

the teacher assessment literacy. 

2.3 Teacher Assessment Literacy 

Literacy has a broad meaning in education.  In fact, it is one that sometimes renders vagueness.  J. 

C. Cairns (as cited in de Castell, Luke & MacLennan, 1981, p.12) quoted the definition of literacy (pertaining 

to a literate person) from the 1971 UNESCO Committee for the Standardization of Educational Statistics as 

follows: “A person is literate when he has acquired the essential knowledge and skills which enable him to 
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engage in all those activities in which literacy is required for effective functioning in his group or community”. 

Moreover, Walter (1999) described literacy as a broad knowledge about different subjects enabling a 

person to be critical and analytical of what he/she is doing.  

In line with the literacy concept as presented above, there are assessment literacy definitions that 

can be cited and adopted. The first is the straightforward meaning by the Center for Assessment and 

Evaluation of Student Learning (2004, p.1), which defines assessment literacy as “having an adequate 

amount of information and understanding about how student learning is assessed and tested”. The second 

meaning is one given by Paterno (2001, as cited by Mertler, 2003, p. 9) who defined assessment literacy as 

the “possession of knowledge about the basic principles of sound assessment practice, including 

terminology, the development and use of assessment methodologies and techniques, familiarity of 

standards of quality in assessment, and familiarity with alternative to traditional measurements of learning”. 

Stiggins (1991a) further described assessment literate persons as follows: 

“Assessment literates are those who have a basic understanding of high-and low-quality 

assessment and are able to apply that knowledge to various measures of student achievement; 

assessment literates ask two key questions about all assessments of student achievement: What 

does this assessment tell students about the achievement outcomes we value? And what is likely 

to be the effect of this assessment on students? Assessment literates seek and use assessments 

that communicate clear, specific, and rich definitions of the achievement that is valued; 

assessment literates know what constitutes high-quality assessment; they know the importance 

of using an assessment method that reflects a precisely defined achievement target; they are 

aware of extraneous factors that can interfere with assessment results; and they know when the 

results are in a form that they understand and can use” (p. 535).  

Related to the definitions above, assessment literacy frameworks have been developed and 

proposed. For instance, Stiggins (1999b) put forward seven assessment competencies that teachers need 

to possess. These include: 1) connecting assessment to clear purposes; 2) clarifying achievement 
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expectations; 3) applying proper assessment methods; 4) developing quality assessment exercises and 

scoring criteria and sampling appropriately; 5) avoiding bias in assessment; 6) communicating effectively 

about student achievement; and 7) using assessment as an instructional intervention. This framework 

underscores that when executing assessment it is important to consider the purpose of doing it. It should 

initially be clear what is the purpose of doing assessment and for whom the results are intended. Having 

achievement or learning targets is likewise essential in carrying out assessment. Clear and good targets are 

those that teachers want to assess. These should be well defined to help provide better direction for doing 

assessment. Once the purpose and the targets have been set, the next consideration is the methods to 

assess the targets. For accurate assessment, it is important that targets and assessment methods should 

be matched. It is likewise vital that the chosen methods should be developed properly. They should sample 

knowledge and skills appropriately and should be developed with proper scoring procedures to avoid bias 

and to ensure dependable results. These results need to be communicated to stakeholders in a timely and 

understandable manner and should be utilised to improve teaching and learning (Stiggins, 1999b; Stiggins, 

et. al., 2006).  

Additionally, and relevant to what Stiggins (1999b) had proposed, Rowntree (1987) stressed on five 

assessment dimensions, which teachers need to know in assessing students. These dimensions include 

purpose or expected outcomes (Why assess?), content and/or skill (What to assess?), methods or means 

(How to assess?), interpretation, explanation, and/or appreciation (How to interpret?), and response, 

communication, and/or intervention (How to respond?). This framework stresses the importance of why 

assessment needs to be done, what to look for in doing it, what appropriate strategies and how assessment 

is being carried out, how the meaning from the assessment information can be derived and explained, what 

appropriate response or intervention is needed and how it can be communicated to stakeholders. The 

framework views these dimensions as strongly contributory to the effectiveness of assessing students in the 

classroom. 
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Subscribing to the view that assessment is an important part of teaching and that good teaching 

doesn’t happen without sound student assessment, the AFT, NCME, & NEA (1990, pp. 2-5) also developed 

the seven assessment principles called “standards” that teachers need to possess to be able to practice 

sound assessment. These standards, which overlap with those formulated by Stiggins (1999b) and 

Rowntree (1987), state as follows:  

1) Teachers should be skilled in choosing assessment methods appropriate for instructional 

decisions. 

“Teachers who meet this standard will have the conceptual and application skills that follow. They will 

be able to use the concepts of assessment error and validity when developing or selecting their 

approaches to classroom assessment of students. They will understand how valid assessment data 

can support instructional activities such as providing appropriate feedback to students, diagnosing 

group and individual learning needs, planning for individualized educational programs, motivating 

students, and evaluating instructional procedures. They will understand how invalid information can 

affect instructional decisions about students. They will also be able to use and evaluate assessment 

options available to them, considering among other things, the cultural, social, economic, and 

language backgrounds of students. They will be aware that different assessment approaches can be 

incompatible with certain instructional goals and may impact quite differently on their teaching.  

Teachers will know, for each assessment approach they use, its appropriateness for making 

decisions about their pupils. Moreover, teachers will know of where to find information about and/or 

reviews of various assessment methods. Assessment options are diverse and include text- and 

curriculum-embedded questions and tests, standardized criterion-referenced and norm-referenced 

tests, oral questioning, spontaneous and structured performance assessments, portfolios, 

exhibitions, demonstrations, rating scales, writing samples, paper-and-pencil tests, seatwork and 

homework, peer- and self-assessments, student records, observations, questionnaires, interviews, 

projects, products, and others' opinions” (p. 3). 
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 2) Teachers should be skilled in developing assessment methods appropriate for instructional 

decisions. 

“Teachers who meet this standard will have the conceptual and application skills that follow. 

Teachers will be skilled in planning the collection of information that facilitates the decisions they will 

make. They will know and follow appropriate principles for developing and using assessment 

methods in their teaching, avoiding common pitfalls in student assessment. Such techniques may 

include several of the options listed at the end of the first standard. The teacher will select the 

techniques, which are appropriate to the intent of the teacher's instruction.  

Teachers meeting this standard will also be skilled in using student data to analyze the quality of 

each assessment technique they use. Since most teachers do not have access to assessment 

specialists, they must be prepared to do these analyses themselves” (p. 3). 

 3) Teachers should be skilled in administering, scoring, and interpreting the results of both 

externally produced and teacher-produced assessment methods. 

“Teachers who meet this standard will have the conceptual and application skills that follow. They will 

be skilled in interpreting informal and formal teacher-produced assessment results, including pupils' 

performances in class and on homework assignments. Teachers will be able to use guides for 

scoring essay questions and projects, stencils for scoring response-choice questions, and scales for 

rating performance assessments. They will be able to use these in ways that produce consistent 

results.  

Teachers will be able to administer standardized achievement tests and be able to interpret the 

commonly reported scores: percentile ranks, percentile band scores, standard scores, and grade 

equivalents. They will have a conceptual understanding of the summary indexes commonly reported 

with assessment results: measures of central tendency, dispersion, relationships, reliability, and 

errors of measurement.  

Teachers will be able to apply these concepts of score and summary indices in ways that enhance 

their use of the assessments that they develop. They will be able to analyze assessment results to 



31 
 

identify pupils' strengths and errors. If they get inconsistent results, they will seek other explanations 

for the discrepancy or other data to attempt to resolve the uncertainty before arriving at a decision. 

They will be able to use assessment methods in ways that encourage students' educational 

development and that do not inappropriately increase students' anxiety levels” (p. 3). 

 4) Teachers should be skilled in using assessment results when making decisions about individual 

students, planning teaching, developing curriculum, and school improvement. 

“Teachers who meet this standard will have the conceptual and application skills that follow. They will 

be able to use accumulated assessment information to organize a sound instructional plan for 

facilitating students' educational development. When using assessment results to plan and/or 

evaluate instruction and curriculum, teachers will interpret the results correctly and avoid common 

misinterpretations, such as basing decisions on scores that lack curriculum validity. They will be 

informed about the results of local, regional, state, and national assessments and about their 

appropriate use for pupil, classroom, school, district, state, and national educational improvement” (p. 

4). 

 5) Teachers should be skilled in developing valid pupil grading procedures, which use pupil 

assessments. 

“Teachers who meet this standard will have the conceptual and application skills that follow. They will 

be able to devise, implement, and explain a procedure for developing grades composed of marks 

from various assignments, projects, inclass activities, quizzes, tests, and/or other assessments that 

they may use. Teachers will understand and be able to articulate why the grades they assign are 

rational, justified, and fair, acknowledging that such grades reflect their preferences and judgments. 

Teachers will be able to recognize and to avoid faulty grading procedures such as using grades as 

punishment. They will be able to evaluate and to modify their grading procedures in order to improve 

the validity of the interpretations made from them about students' attainments” (p. 4). 
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 6) Teachers should be skilled in communicating assessment results to students, parents, other lay 

audiences, and other educators. 

“Teachers who meet this standard will have the conceptual and application skills that follow. 

Teachers will understand and be able to give appropriate explanations of how the interpretation of 

student assessments must be moderated by the student's socio-economic, cultural, language, and 

other background factors. Teachers will be able to explain that assessment results do not imply that 

such background factors limit a student's ultimate educational development. They will be able to 

communicate to students and to their parents or guardians how they may assess the student's 

educational progress. Teachers will understand and be able to explain the importance of taking 

measurement errors into account when using assessments to make decisions about individual 

students. Teachers will be able to explain the limitations of different informal and formal assessment 

methods. They will be able to explain printed reports of the results of pupil assessments at the 

classroom, school district, state, and national levels” (p.4). 

 7) Teachers should be skilled in recognising unethical, illegal, and otherwise inappropriate 

assessment methods and uses of assessment information.  

“Teachers who meet this standard will have the conceptual and application skills that follow. They will 

know those laws and case decisions which affect their classroom, school district, and state 

assessment practices. Teachers will be aware that various assessment procedures can be misused 

or overused resulting in harmful consequences such as embarrassing students, violating a student's 

right to confidentiality, and inappropriately using students' standardized achievement test scores to 

measure teaching effectiveness” (p. 5). 

As presented above, the framework proposed by AFT, NCME, & NEA (1990) includes seven 

assessment areas on which teachers need to be literate. It generally stresses on the need for teachers to 

be knowledgeable on assessment and related concepts and be skillful in applying those concepts when 

assessing the students in the class. In the main, it underlines that assessment literacy should cover the 
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seven principles or standards, which encompass familiarity with and proper execution of assessment, 

development and appropriate application of assessment approaches/methods/techniques, and tools, and 

proper utilisation of assessment data. The standards likewise underscore the importance of relating 

assessment to the context, and specifically to the cultural, social, economic, and language background of 

students; the need to consider the validity, reliability, errors, and limitations of assessment procedures as 

well as linking assessment methods with instructional goals/purposes and decisions; the need to 

appropriately interpret and use assessment results for vital educational decisions and activities such as to 

plan the lessons, to diagnose the learning needs, to provide feedback, and to evaluate the effectiveness of 

teaching; the need to properly communicate assessment results to stakeholders, especially the students; 

and  awareness of pertinent laws and assessment misuses.       

A number of studies related to one or more of the competencies/standards as presented in Section 

2.3 have been conducted. However, studies that directly address the actual knowledge of teachers on the 

proposed competency areas/standards are not widespread. Hence, assessment literacy studies are limited 

(Leighton, et al., 2010; Plake & Impara, 1997; Abell & Siegel, 2011). The assessment literacy studies 

available in the literature are presented below. 

Using the standards developed by AFT, NCME, & NEA (1990), Plake, Impara and Fager (1993) 

conducted a national survey on assessment competencies of teachers in the US. The study involved 

samples of 555 teachers and 286 administrators. In this study, the level of assessment literacy was 

described in terms of raw scores that teachers obtained from the instrument. It was revealed that the overall 

teachers’ mean raw score was 23.20 (near 66% correct), which was below the set minimum passing score 

of 70%. In terms of performance on the specific standards, teachers were best in the areas of administering, 

scoring and interpreting test results (Standard 3) but poorest in communicating assessment results 

(Standard 6). In addition, teachers who had measurement training and who expressed comfort with 

interpreting standardised tests scored significantly higher than those who had not and who expressed 

discomfort with standardised tests. Campbell et al. (2002, as cited in Mertler, 2003) extended this study to 
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220 undergraduate pre-service teachers who were taking test and measurement courses. The study 

disclosed that the undergraduate pre-service teachers’ mean raw score was 21 out of 35 (60% correct), 

which was also below the set minimum passing score of 70%. In terms of the standards, these pre-service 

teachers were strongest in choosing appropriate assessment methods (Standard 1) but also weakest in 

communicating assessment results (Standard 6). In an attempt to compare pre-service and in-service 

teachers, Mertler (2005) conducted a parallel study involving 67 undergraduate students and 101 teachers. 

This study revealed that, on average, pre-service teachers answered slightly lower than 19 out of 35 items 

correctly. For the in-service teachers, on average, they answered slightly less than 22 out of 35 items 

correctly, which was about the same with what Plake, et. al. (1993) study found. Mertler’s (2005) study 

confirmed the finding of Campbell et al. (2002, cited in Mertler, 2003) that pre-service teachers were 

strongest in choosing appropriate assessment methods (Standard 1). However, the group was found to be 

weakest in developing valid grading procedures (Standard 5). As for the in-service teachers, Mertler’s 

(2005) study confirmed the finding of Plake, et al. (1993) that the group was best in administering, scoring 

and interpreting test results (Standard 3). However, in-service teachers were poorest in developing valid 

grading procedures (Standard 5). In addition, the assessment literacy scores of both groups of teachers 

were compared. The results indicated that in cases where significant differences existed, the in-service 

teachers significantly scored higher (i.e. more assessment literate) than their pre-service counterparts.  

Volante & Fazio (2007) conducted a relevant study in Canada. Involving 69 teacher candidates, the 

study examined the self-described assessment literacy level, purposes of assessment, utilisation of different 

assessment methods and the need for further training, and suggested methods for promoting assessment 

literacy in university and practice teaching settings. The study likewise attempted to compare teacher 

candidates’ responses in terms of the tested demographic variables. This study revealed that the teacher 

candidates exhibited relatively low assessment literacy (self-efficacy) ratings across each of the year levels 

of the tested program. Besides, the candidates’ assessment literacy ratings significantly differed in terms of 

previous teaching experience. Additionally, majority of teacher candidates suggested the traditional 



35 
 

summative than formative purposes of assessment. Moreover, the candidates tended to utilise 

observational techniques and personal communication but need further training on performance and 

portfolio assessments. Furthermore, the teacher candidates overwhelmingly endorsed the development of 

specific courses on classroom assessment and evaluation.  

Balagtas, et al. (2010) administered a similar study in the Philippines. The study employed the 

standards developed by AFT, NCME, and NEA (1990) as its assessment literacy framework. It examined 

the assessment literacy levels of 90 Bachelor of Elementary Education (BEED) students, 100 Bachelor of 

Secondary Education (BSE) students, 125 Certificate of Teaching Program (CTP) students, and 142 

graduate students. The study disclosed that the BEED, BSE, CTP, and graduate students obtained overall 

mean scores of 14.98 (about 42% of the items answered correctly), 15.08 (about 43% correct), 15.14 (about 

43% correct), and 15.48 (about 44% correct), respectively. These scores are below 75%, the minimum 

passing score in Philippine schools. On this basis, the researchers concluded that the groups of 

respondents covered in the study exhibited relatively low assessment literacy and thus need to be re-trained 

in assessment. The researchers likewise recommended that the assessment component of the teacher 

education program needs to be enhanced. In terms of specific standards, the BEED, BSE, and graduate 

students performed highest in the area of developing assessment methods appropriate for instructional 

decisions (Standard 2) while the CTP respondents performed highest in the area of recognizing 

inappropriate assessment methods and uses of assessment information (Standard 7). However, these 

groups of respondents all performed lowest in the area of communicating assessment results (Standard 6). 

Besides, the assessment literacy level of graduate students did not differ significantly when compared with 

those of their undergraduate counterparts.  

The studies cited above appear to consistently point out that teachers possess low assessment 

literacy level and thus a relevant improvement is needed. In terms of particular assessment areas, teachers’ 

strength appear to be mostly on the first three AFT, NCME, and NEA’s (1990) standards (Choosing 

assessment methods appropriate for instructional decisions – Standard 1; Developing assessment methods 
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appropriate for instructional decisions – Standard 2; and Administering, scoring, and interpreting the results 

of both externally produced and teacher-produced assessment methods – Standard 3) and their weakest 

point appears to be on developing valid pupil grading procedures (Standard 5) and on communicating 

assessment results (Standard 6). However, more studies are warranted to provide more relevant evidence 

and to confirm these findings. 

It was pointed earlier in this chapter that assessment literacy possibly interplays with other 

education variables. The literature provides that assessment is associated with teaching and learning. As 

such, the relationship of assessment literacy with other teacher-level and student-level variables possibly 

exists. The succeeding sections present and discuss other tested variables and related studies.   

2.4 Assessment Practices 

Closely related to assessment literacy are the assessment practices. In fact, the need for 

assessment competence is spurred by the demand for high-quality classroom assessment practices 

(Stiggings, 2012). These practices are called for as they help examine and improve instructional practices, 

and monitor and promote students’ learning (Shepard, 2000). Stiggins (2002) and Stiggins and Concklin 

(1992) have stressed that sound assessment activities help students gain deeper and meaningful learning. 

Thus, assessment practices have been part of the foci of educational research. Studies on assessment 

practices have particularly been conducted to draw feedback on teachers’ needs and activities in 

assessment and to implement any intervention/program to improve their capability to carry out assessment 

in the classroom.  

Zhang and Burrow-Stock (2003, p. 324) described the concept of classroom assessment as one 

that “embraces a broad spectrum of activities from constructing paper-pencil tests and performance 

measures, to grading, interpreting standardized scores, communicating test results, and using test results in 

decision-making.” This description provides a framework for research on assessment practices. More 

encompassing frameworks are provided by experts such as those proposed by Stiggins (1999b), Rowntree 
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(1987), and the AFT, NCME, and NEA (1990) as described in Section 2.3. The framework developed by 

Stiggins (1999b) appeared in the book of Stiggins, Arter, Chappuis, & Chappuis (2007) and is described as 

the keys to quality classroom assessment. These keys emphasise four core areas that are essential in 

making classroom assessment accurate and effective. These include ‘assessment purpose’, ‘learning 

target’, ‘assessment design’, and ‘assessment communication’.  

A number of relevant research studies that captured some of the activities described in the 

frameworks above and in Section 2.3 have been conducted. For instance, in the review of literature on 

classroom assessment by McMillan & Workman (1998), Airasian (1984, as cited in McMillan & Workman, 

1998) was reported to have suggested that teachers focus classroom assessment on two areas: academic 

achievement and social behaviour; these factors were found to vary with grade level, with elementary 

teachers placing greater importance on social behavior. Airasian (1984, as cited in McMillan & Workman, 

1998) also found that teachers’ informal assessments are used most of the time and this has influenced 

student self-perceptions of ability. Another reviewed study was that of Fleming and Chambers (1983, as 

cited in McMillan & Workman, 1998) who, in their analysis of nearly 400 teacher-developed classroom tests, 

concluded that short-answer questions are used most frequently while essay questions are being avoided. 

The study also revealed that matching items are used more than multiple choice or true-false items and that 

most of the items are at the knowledge level (of Bloom’s taxonomy). As a follow up to the study of Fleming 

and Chambers (1983, as cited in McMillan & Workman, 1998), Carter (1984, as cited in McMillan & 

Workman, 1998) was cited to have measured test development skills of high school teachers and found that 

teachers had difficulty in recognising or writing items that measure higher order thinking skills. Carter’s 

(1984, as cited in McMillan & Workman, 1998) study is supported by the findings of Stiggins and Conklin 

(1992), which revealed that recall knowledge items are used approximately 50% of the time. As a result of 

their study, Stiggins and Conklin (1992) proposed classroom assessment profiles that can be used to 

characterise diverse assessment practices and environments. These profiles include assessment purposes, 

assessment methods, criteria used in selecting assessment methods, quality of assessment, feedback to 
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students, teacher as assessor (background, preparation), teacher perception of the students, and 

assessment-policy environment. Another related study cited by McMillan & Workman (1998) was that of 

Cross and Weber (1993) who surveyed self-report practices and beliefs of 536 high school teachers on 

classroom assessment. Cross and Weber’s (1993, as cited in McMillan & Workman, 1998) study found that 

short answer (56%), multiple choice (52%), essay (38%), performance (37%) and true false (19%) were 

practised by teachers. In another cited study, Cizek (1988, as cited in McMillan & Workman, 1998) found 

that assessment practices of 143 elementary and secondary teachers vary widely and unpredictably. Cizek 

(1988, as cited in McMillan & Workman, 1998) disclosed, too, that teachers, especially the more 

experienced ones, employed commercial sources as their primary source for major tests and quizzes, and 

majority of them are not aware of their district’s assessment policies and colleagues’ practices. McMillan, 

Myran & Workman (2002) conducted a study involving 900 Grades 3-5 teachers and found that they used 

three types of assessments: constructed-response such as projects, essays & presentations; objective 

assessment such as multiple choice, matching & short answer; and teacher-made major examinations. The 

said authors also confirmed the findings of other studies that teachers use a “hodgepodge” of factors when 

assessing and grading students. In the study of Stiggins and Bridgeford (1985), which involved 228 

teachers, the findings revealed that classroom teachers used their own tests rather than published and 

performance tests in classrooms. Specifically, and as also found in other studies, teachers utilised multiple 

choice, true-false, completion, and matching types of test. Besides, science and mathematics teachers were 

found to use traditional assessment more than the performance tests while writing and speaking teachers 

tended to use performance type than traditional mode. However, in a related study by Mertler (1998) which 

examined the assessment practices of 625 K-12 Ohio teachers, it was found that teachers at the 

elementary level used alternative assessment techniques like observations and questions, as well as 

portfolios, more frequently than middle and high school teachers. Moreover, teachers with fewer years of 

experience tended to use alternative assessments more frequently than teachers with 30 or more years of 

experience in the classroom. Furthermore, the author found that classroom assessment practices differ by 
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school. In the study of Mcnair, Bhargava, Adams, Edgerton, and Kypros (2003), paper-and-pencil tests 

appeared as the regular assessment tools used by teachers in grades 3 and 4, and rarely or occasionally 

used by teachers below these levels; the early grade teachers and those in grades 3 and 4 also appeared 

to use observation for summative rather than formative analysis, checklists primarily for summative 

purposes, and portfolios primarily for summative rather than formative purposes. Zhang & Burry-Stock 

(2003) examined in their study additional teachers’ assessment practices and self-perceived assessment 

skills across teaching levels and content areas. In this study, it was found out that as grade increases, 

teachers rely more on objective tests in classroom assessment and show an increased concern for 

assessment quality. In terms of content areas, teachers’ involvement in assessment activities reflects the 

nature and importance of the subjects they teach.  Besides, regardless of teaching experience, teachers 

with measurement training appeared to have higher level of self-perceived assessment skills in using 

performance measures, standardised testing, test revision, and instructional improvement, as well as in 

communicating assessment results than those without measurement training.  

While a number of research studies concerning assessment practices have already been 

conducted such as those cited above, these studies are far from being complete. In fact, the focus of most 

of the studies have been on assessment methods/tools, standardised testing, and grading practices, leaving 

other classroom assessment areas understudied (Stiggins & Conklin, 1992). Hence, studies that cover 

more aspects of assessment practices, such as those related to the keys to quality classroom assessment 

(Stiggins, et al., 2007), are still warranted.  

2.5 Teaching Practices 

A teacher is widely held as the primary factor that directly affects student learning. Because of 

teacher’s influence on student achievement, teacher attributes have become the subjects of educational 

research (Churchill, et. al., 2011; OECD, 2009a). The Teaching and Learning International Survey (TALIS) 

acknowledges that factors such as teachers’ professional competence and professional activities impact on 
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student learning. Thus, teaching practices can be covered and studied as they affect the way students 

learn. 

To examine instructional practices of teachers, two general approaches can be considered. These 

are the direct instruction and the alternative or constructivist approaches (Rowe, 2006; OECD, 2009a; 

2010). The direct instruction or what is sometimes called as explicit teaching is a teaching strategy that is 

employed “for presenting material in small steps, pausing to check for student understanding, and eliciting 

active and successful participation from all students” (Rosenshine, 1986, p. 60). Proposed by Engelmann 

and his colleagues in the 1960s (Magliaro, Lockee, & Burton, 2005), this method has its roots in the 

behavioral theory as put forward by behavioral psychologists. As such, it views knowledge as independent 

of the learner that needs to be transferred from external reality to the internal reality of the learner 

(Applefield, Huber, & Moallem, n.d.). This teaching method requires teachers to engage students in learning 

basic skills and knowledge through the design of effective lessons, corrective feedback, and opportunities 

for practice. It has three important components namely, introduction, main presentation of the lesson, and 

practice. Other description of this approach includes “using reinforcement and mastery learning principles, 

assessing regularly and directly, breaking tasks into smaller components via tasks analysis, and teaching of 

prerequisite skills”. One of the known characteristics of this strategy is that teachers make all instructional 

decisions (Kinder & Carnine, 1991, p. 193). According to Rowe (2006, p. 103), direct instruction is based on 

three principles as follows: 

 All children can learn, regardless of their intrinsic and context characteristics; 

 The teaching of basic skills and their application in higher-order skills is essential to 

intelligent behaviour and should be the main focus of any instructional program, and 

certainly prior to student-directed learning activities; and 

 Instruction with student experiencing learning difficulties must be highly structured and 

permit large amount of practice. 
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In other words, under the direct instruction method, teachers transmit knowledge directly to 

students in a controlled or structured way. Conversely, the alternative or constructivist approach sprang 

from the views of educational theorists like Dewey, Piaget, Vygotsky, and Bruner (Harris & Graham, 1994). 

It views knowledge as dependent within the learner and as such it promotes knowledge construction rather 

than knowledge transmission (Applefield, et. al., n.d.). This method emphasises the importance of active 

construction of knowledge among learners (Harris & Graham, 1994). Thus, in contrast with direct instruction 

method, this strategy requires teachers to provide students with activities and allow these students to work 

independently or with minimal guidance/supervision. Rowe (2006, p. 101) stated that “student-centred” 

methods of teaching tend to be aligned with this approach, which has the following underlying rationale: 

 Students should be intrinsically motivated and actively involved in the learning process; 

and 

 Subject matter studied should, as far as possible, be ‘authentic’, ‘interesting’, and 

‘relevant’. 

The constructivism approach views the learner as “an active contributor to the learning process, 

and that teaching methods should focus on what the student can bring to the learning situation as much as 

on what is received from the environment” (Rowe, 2006, pp. 101-102).  

There have been studies conducted on the two general teaching methods, particularly on the 

effects of these approaches on student learning. For example, Din (2000) investigated whether direct 

instruction strategy helps improve students’ mathematics skills. Nineteen students aged 7 to 16 years were 

subjected to individualised treatment for three weeks. The results indicated that direct instruction, when 

used appropriately, can help students improve their mathematics skills. This result is in agreement with the 

findings from Project Follow Through, the world’s largest educational experiment (Grossen, 1995). In this 

experiment, which involved 70,000 students in more than 180 schools, the effect of both teacher-directed 

and student-directed models of teaching on student learning was examined (Rowe, 2006). The results 

revealed that the teacher-directed or direct instruction model provided consistent positive results, bringing 
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children close to 50th percentile in all subject areas tested (Grossen, 1995). Kim (2005) conducted a study 

on constructivist teaching. In this study, the effects of a constructivist approach on academic achievement, 

self-concept and learning strategies, and student preference were examined. Seventy-six (76) graders were 

subjected to experiment between constructivist approach (experimental group) and traditional approach 

(control group) for a total of 40 hours over nine weeks. The results showed that constructivist approach was 

more effective than traditional approach in terms of academic achievement but ineffective in relation to self-

concept and learning strategy. Besides, Constructivist approach had some effect on motivation, anxiety 

towards learning and self-monitoring, and constructivist environment was preferred to a traditional 

classroom. However, while studies on the effects of direct instruction and constructivist models of teaching 

on student-level variables have been carried out, only few studies concerning teachers’ use of these 

approaches in the classroom are available. One of the few studies that can be cited is the OECD’s  (2009a; 

2010) Teaching and Learning International Survey (TALIS), a large-scale study that involved 23 member 

countries of the Organisation for Economic Cooperation and Development (OECD). In this survey, teaching 

practices of teachers covering the two general teaching approaches - direct transmission and alternative or 

constructivist approaches – were investigated. The general findings showed that teachers in most 

participating countries employed traditional mode of instruction that is characterised by structured setting 

and mere transmission of knowledge than the alternative student-oriented and constructivist models of 

teaching that is characterised by student-oriented and enhanced activities.  

The limited studies on the teaching practices of teachers using both direct instruction and 

alternative or constructivist strategies necessitate more studies to help provide more information on 

teachers’ professional practices. The use of these approaches as mediating variables to link teachers’ 

personal and professional attributes with student learning/achievement and aptitude are likewise warranted 

to obtain a picture of how teachers can potentially contribute to the success of the teaching-learning 

process.  
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2.6 The Student Outcomes 

The term ‘student outcomes’ generally refers to student attributes that can be affected by teacher 

characteristics. In this study, it is operationally taken to refer to student academic achievement and general 

aptitude as the outcome variables. There are a number of student-level variables that can affect academic 

achievement and aptitude. However, this study only considered those that are directly related to 

assessment and based on its objectives. 

The literature on assessment-related variables at the student level is insufficient. Nevertheless, 

some of these variables can be identified from the available literature to support the questions and the 

proposed model tested in this study. The first variable that is directly related to classroom assessment is the 

student learning and/or achievement, which is the ultimate aim of education. Campbell, et al. (2004) 

stressed that assessment directly or indirectly has the potential to impact on learning. This is supported by 

Black and Wiliam (1998a; 1998b) who, in their meta-analytic study of 250 articles, found the significant 

learning gains from using formative assessments. In a related study, which involved nearly 300 Hong Kong 

teachers, Brown, et al. (2009) found that Hong Kong teachers believed that learning outcomes were 

improved by using assessments to make students accountable and by preparing them for the examination. 

The common indication of learning that has been employed as an outcome variable in many research 

studies is the academic achievement. In most cases, the results of the large-scale examinations such as 

those conducted by the education department are used as the secondary data for the academic 

achievement. In the Philippines, the results of the standardised tests such as the National Achievement 

Test (NAT) have been examined leading to the documentation of student performance as cited in Chapter 

1.  Aptitude is likewise a student-level attribute that is related to assessment and that can be affected by 

teacher-level factors such as assessment literacy. Aptitude can be viewed “as a general attribute of which a 

person had a particular amount or capacity”. It is considered as a necessary part upon which learning also 

depends (Nichols & Mittelholtz, 1993, p. 129). Studies on aptitude are not widespread, too. In the 

Philippines, the measurement of aptitude is done through the National Career Assessment Examination 
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(NCAE), which determines the abilities of students and the career paths that students may take when going 

to the university (NETRC-DepEd, 2013). This examination contains core learning areas that constitute the 

general scholastic aptitude, which can be measured as an outcome variable. Another assessment-related 

variable at the student level that can be affected by teacher characteristics is the attitude. Attitude can be 

defined as “a mental or neutral state of readiness, organized through experience, exerting a directive or 

dynamic influence on the individual’s response to all objects and situations to which it is related” (Pickens, 

2005, p. 44). Mickelson (1990) explained about attitude and its possible link with achievement. The author 

categorised attitude into abstract and concrete attitudes and asserted that each of these attitude types may 

influence achievement. Moreover, a review by Rohaan, Taconis and Jochems (2010) pointed out the 

existence of the relationship between teachers’ knowledge and beliefs and pupils’ attitude. Hence, attitude 

is a student-level variable that can possibly be related to teachers’ assessment literacy (Stiggins, 1991a; 

2002). A number of studies pertaining to attitude can be found in the literature. However, studies on 

assessment attitude, especially those that concern test and assignment, are scarce. Finally, students’ 

perception of assessment is also a student-level variable that is related to teachers’ assessment literacy 

and practices. Perception is generally defined as “a process which involves the recognition and 

interpretation of the stimuli which register on our senses” (Rookes & Willson, 2000, p. 1). Waldrip, et al. 

(2009) justified the link between students’ perceptions of assessment process and teachers’ effectiveness 

and success as both teachers and students should be involved in framing that process. In a sense, 

perceptions of the assessment process reflect teachers’ competence. Research studies on assessment 

perceptions are also limited (Waldrip, et al., 2009). 

Teachers’ attributes are expected to influence student outcomes in any educational context. It is 

generally assumed that teacher-related factors affect students in the classroom (Maligalig, et al., 2008; 

Campbell, et al., 2004). Hence, teachers’ assessment literacy through the intervening variables at the 

teacher and student levels can possibly impact on academic achievement and aptitude. However, no 
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research concerning the direct relationship between teachers’ assessment literacy and student outcomes 

has been found in the literature. This gap is what this study attempted to fill in. 

To justify the relationships among the factors or major constructs covered in this study, a model 

was proposed. The proposed model is presented and discussed in the succeeding section (Section 2.7).  

2.7 Proposed Model 

The proposed model that was tested in this study has been patterned from the theoretical 

framework of the Teaching and Learning International Survey (TALIS) (OECD, 2009a; 2010). It has also 

been based on Bigg’s 3-P (Presage-Process-Product) Model (Biggs, 1989). The factors/constructs covered 

in the tested research framework have been taken from the literature as discussed above to ensure that 

they are based on established and authoritative knowledge.  

 

Figure 2.1. TALIS Theoretical Framework (OECD, 2010, p. 32)  

The TALIS’ (OECD, 2009a; 2010) framework (Figure 2.1) views that the quality of learning 

environment is the most significant causal factor of student learning and other outcomes. This learning 
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environment includes both school and classroom levels. Thus, supportive conditions need to be present in 

these two levels. However, it is also stressed under the TALIS framework that the learning environment 

provided at the classroom level has a stronger impact on student learning. This makes conditions and 

factors at the classroom level even more important.  

The quality of learning environment at the classroom level is said to be dependent on the kind of 

practices present within that classroom. This makes teachers as one of the most important factors because 

they are the ones exercising these practices. In other words, teachers’ professional activities are significant 

as these activities can positively influence better learning in the classroom. In turn, this calls for adequate 

teachers’ professional competence for the classroom activities to be successfully carried out and to yield 

positive effect on the student outcomes. Hence, the framework considers teacher attributes and practices 

as important factors that influence student learning (OECD, 2009a; 2010). 

Based on the view presented above, the framework stresses that professional competence, which 

includes knowledge and related attributes like beliefs and attitudes, impacts on classroom-level environment 

variables like teaching practices, which, in turn, affect student learning and other outcomes (OECD, 2009a; 

2010). Stated in other way, this framework views that teacher competence and other characteristics 

influence teacher professional activities (OECD, 2010), which, in turn, affect student attributes (Wilkins, 

2008).  

The Bigg’s 3-P (Presage-Process-Product) Model (Biggs, 1993) shown in Figure 2.2 also provides 

similar view of factors and their relations. This model covers three groups of factors, each of which positions 

to affect each other. As the name of the model indicates, these groups of factors are the ‘presage factors’, 

‘process factors’, and the ‘product factors’. The model considers both teaching and learning contexts. The 

presage factors for these two contexts include student characteristics like prior knowledge, abilities, 

preferred learning ways, value, and expectations, and teaching contexts like curriculum, teaching method, 

classroom climate, and assessment; the process factors include task processing and approaches to 
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learning and teaching; the product factors are the outcomes (Biggs, 1993; Freeth & Reeves, 2004; Watkins 

& Hattie, 1990).  

 

   Figure 2.2. Bigg’s 3P Model of classroom learning (adopted from Biggs, 1993, p. 75) 

The presage factors provide the contexts under which the outcome variables depend. It is possible 

for these factors to influence each other right at the presage level. For the process factors, they serve to 

facilitate the effect on the outcome variables. The resulting variables that may be influenced by the presage 

and process factors constitute the product factors (Freeth & Reeves, 2004). This model specifies a flow 

from the presage stage, through process level, to the product stage. As explained by Biggs (1989), the 

presage factors that include the teacher expertise in assessment and instruction will influence the 

classroom activities (process). These activities can result to either surface or deep learning. These factors 

will, in turn, affect the cognitive and affective characteristics of students (product). However, the directions 

of influence are not solely a one-way type. Direct and indirect relationships exist within and among the three 

stages. Considering the teaching context of Bigg’s 3P Model, teacher expertise and characteristics can be 
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assigned as presage factors influencing classroom-based activities that, in turn, influence student outcomes 

like perceptions, attitudes, knowledge, skills, behavior, and practice (Freeth & Reeves, 2004). 

 

 
 

Figure 2.3. Proposed Theoretical Model 
 

 
 As stated earlier in this section, the proposed theoretical model as shown in Figure 2.3 operates 

within the views/concepts of the TALIS theoretical framework and Bigg’s 3-P model. Specifically, the 

proposed model contains teacher-level and student-level factors. The teacher-level factors include gender, 

age range, academic qualification, years of teaching experience, school type, assessment literacy, 

assessment practices, and teaching practices. Moreover, the student-level factors include gender, 

perceptions of assessment, attitude towards assessment, academic achievement, and aptitude. The model 

depicts the study’s general objective of examining the teachers’ assessment literacy and its probable effect 

on student achievement and aptitude through the intervening variables at the teacher and student levels, 

and of exploring the effects of demographic variables on factors at the two levels and eventually on the 

outcome variables. The one-way arrows indicate the relationships among the tested factors/constructs. The 

one-way arrow implies that one factor/construct directly impacts on another. The research model, together 
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with the research design and methods as described in the next chapter (Chapter 3) guided the entire 

process of conducting this study. 

2.8 Summary 

In this chapter, the literature and studies covering the variables tested in this study have been 

reviewed. The chapter started with the discussion of the concepts and the types of assessment and the 

connection between assessment and the teaching-learning process to provide the conceptual background. 

Specifically, the uses and purposes of assessment at different levels of education system have been 

discussed to flag the importance of assessment and the need to possess assessment competence. From 

the review, it appears that assessment has no standard usage but can be employed to capture certain 

aspects of the teaching-learning process. Besides, assessment types such as 

systemic/accountability/external, classroom/internal, formal/informal, normative-referenced, and criterion-

referenced assessments, as well as assessment of learning, assessment as learning, and assessment for 

learning have been discussed. Following the conceptual background and the rationale, the concepts and 

studies associated with teacher assessment literacy, assessment practices, teaching practices, assessment 

perceptions, assessment attitude, academic achievement, and aptitude were presented.  

The theoretical framework adopted in this study and its rationale have been discussed. The model 

proposed that teacher assessment literacy affects other teacher-level variables namely, assessment 

practices and teaching practices, and that assessment practices affect teaching practices. These teacher-

level variables in turn affect the student-level variables namely, perceptions of assessment and attitude 

towards assessment. The factors at the teacher and student levels were likewise posited to eventually affect 

the outcome variables - academic achievement and aptitude. The demographic factors that include gender, 

age range, academic qualification, years of teaching experience, and school type at the teacher level and 

gender at the student level were likewise posited to influence the variables at the two levels and ultimately 

on the outcome variables.
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Chapter 3: Research Design and Methods 
 

3.1 Introduction  

This study was the first of its kind to be administered in the province of Tawi-Tawi, Philippines. It 

involved factors for which data were gathered in a new context employing new samples/population. As 

such, suitable design and methods were needed to secure reliable data for analysis and for appropriate 

findings, conclusions, and recommendations. 

This chapter discusses the research design and methods that were used to gather, analyse, and 

interpret the data. It begins with the planning stage to provide the background for the selection of the 

research topic, research design and methods. The chapter proceeds with the discussion of the 

sampling/sampling method, the participants, the research locale, and data collection. After which, the 

chapter deals with a section that describes the different scales employed in the study. In this particular 

section, the instrument development and validation are generally discussed. It continues with the discussion 

of data analysis to provide the procedure/steps on how the gathered data were treated and interpreted. The 

chapter ends with a summary that highlights the key points.    

3.2 Planning Stage 

This section describes the planning process through which this study had been conceived, 

developed, and conducted. It specifically includes the identification of the research topic and the selection of 

design and methods, which are considered in detail in the following subsections. 

3.2.1 Focus of the study     

In any research process, identification of the topic comes at the initial stage. It is important to clearly 

identify the research topic right at the beginning as it provides structure and direction for the remaining 
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steps of the study. It encompasses important problems and/or issues that need to be justified and 

addressed by the researcher (Creswell, 2008; Gay & Airasian, 2003). 

Gay & Airasian (2003) mentioned four possible sources for research topic. This includes theories, 

personal experiences, replications of other similar studies, and library searches. Moreover, in justifying the 

research topic, Creswell (2008) also pointed out the need to cite the recommendations of other researchers 

and experts as found in the literature, the issues that arise in the workplace, and/or the researcher’s 

personal experiences. The focus of this study emanated from these sources.  

The main topic of this study had been conceived out of the researcher’s observations in his more 

than a decade of teaching and in his involvement in many teacher trainings in his home province in the 

Philippines. His readings on the topic had also contributed to the pursuit of this research undertaking. In his 

university, which caters to the education needs of pre-service teachers in his province, the researcher 

observed that only one assessment course was offered in the entire education program. His experience in 

teaching the assessment course for years allowed him to take note of the inadequate pre-service teacher 

preparation on assessment. Moreover, teacher training on classroom assessment, especially for teachers 

from the remote areas, was scarce. Oftentimes, teachers were only provided with a transmutation table for 

converting scores into grades without a proper training on the development and applications of assessment 

methods, strategies, and tools, and proper interpretation and uses of assessment data. There were 

seminars/seminar-workshops conducted by the Philippine Department of Education and other 

institutions/organisations but these were believed to be fragmented and insufficient. The lack of follow up on 

teachers’ application of knowledge gained from the assessment training and the absence of relevant 

research led to the question of whether basic education teachers in the province have the required 

competence in the area of educational assessment. Furthermore, the readings on the topic helped provide 

the idea of examining in-service teachers’ assessment competence in response to experts’ 

recommendations and gap in the assessment literature. All these sources have provided the basis and the 

impetus to undertake this study on teachers’ assessment literacy and student outcomes.   



52 
 

3.2.2 Design and Methods 

This study employed a mixed-methods design. Generally, this design is referred to as “a procedure 

for collecting, analysing, and ‘mixing’ both quantitative and qualitative research and methods in a single 

study to understand a research problem” (Creswell & Plano Clark, 2007, as cited in Creswell, 2008, p. 552). 

The ‘embedded type’ of this design was specifically used as the study considered one form of research 

method as the main source of data and the other form as a support.   

The embedded mixed-methods design is a procedure in which collection of quantitative and 

qualitative data is done at one time and one form of data plays a supportive role to the other form of data. 

The rationale for using this design is to tap the strengths of both quantitative and qualitative data in 

understanding the problem that the study attempted to address (Creswell, 2008). This design is believed to 

provide rich interpretations of the data through the use of both quantitative and qualitative methods. As 

Creswell (2008, p. 552) stressed: 

Quantitative data, such as scores on the instruments, yield specific numbers that can be statistically 

analyzed, can provide results to assess the frequency and magnitude of trends, and can provide 

useful information to describe trends about a large number of people. However, qualitative data, such 

as open-ended interviews that provide actual words of people in the study, offer different perspectives 

on the study topic and provide a complex picture of the situation. 

Moreover, while the quantitative method offers objectivity in treating the data, the qualitative method 

provides deeper insights into the participants’ perspectives, making the integration of both methods 

powerful in understanding the situations surrounding the participants (Gay & Airasian, 2003). These 

methods are considered complementary to each other and can help improve the quality of research 

as their strengths are being maximised and their weaknesses are being minimised (Johnson & 

Christensen, 2004). Krathwohl (1998, as cited in Gay & Airasian, 2003, p.184) in support of this 

design noted that: 
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Research, however, is a creative act; don’t confine your thinking to specific approaches. Researchers 

creatively combine the elements of methods in any way that makes the best sense for the study they 

want to do. Their own limits are their own imagination and the necessity of presenting their findings 

convincingly. The research question to be answered really determines the method. 

Another support in using the design is given by Teddlie and Tashakkori (2009, p. 33) who emphasised that 

mixed methods research is superior to single approach designs as it can “simultaneously address a range 

of confirmatory and exploratory questions with both the qualitative and quantitative approaches”, can 

“provide better or stronger inferences”, and as it can “provide the opportunity for a greater assortment of 

divergent views”. Thus, this design was considered for this research.  

This study used quantitative research as the main source of data and qualitative research as the 

source of the supporting data. It employed quantitative approach to draw objective, valid, and reliable 

information and qualitative approach to collect data that could enrich the interpretation of the quantitative 

data. Through these methods, it was believed that authentic findings and conclusions could be deduced and 

appropriate recommendations could be offered. 

3.2.3 Ethics Clearance/Approval  

Prior to the administration of the study and to satisfy the research ethics requirement, ethics 

clearance was sought from the University of Adelaide Human Research Ethics Committee. The study 

labeled with Project No. H-159-2010 (Appendix A) was granted approval on 15 September 2010. The 

committee’s approval was with the conditions that: a) information sheet about the study was to be provided 

to every participant; b) consent form to participate in the study was to be secured from every respondent; c) 

for participants who were below 18 years old, consent from the parents/guardians were to be obtained; d) in 

conducting the survey questionnaires and interviews, the identity of every participant was to be kept 

confidential; e) instructional and learning time were not to be infringed; f) teachers’ employment and 

students’ academic standing were not to be affected in any way; and g) participation was to be made 

voluntary and that every respondent was free to discontinue at any time during the conduct of the study. 
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These conditions were observed in the administration of the study. Where appropriate, some of these 

conditions were even made clear to the participants just before the administration of survey to answer 

doubts and to ensure that the research was living up to the ethical requirement.  

As the study was to be administered in the Philippines, a similar approval was likewise sought from 

the Philippine Department of Education (DepEd) at the national, regional, and provincial levels. The 

permission (Appendix A) to conduct the study in the province of Tawi-Tawi was granted on 16 August 2010 

by DepEd National Office, 28 August 2010 by DepEd-Autonomous Region in Muslim Mindanao Regional 

Office, and on 9 August 2010 by the DepEd-Tawi-Tawi Division/Provincial Office. The study was undertaken 

with all the necessary permissions.    

3.3  Sampling and Data Collection 

The schools and the population were first defined prior to the administration of the survey. All 

elementary and secondary schools in the research venue were considered for this study. Specifically, all 

Grade 6 (elementary level), Second Year, and Fourth Year (secondary level) classes were targeted for data 

collection. These classes were identified, as they were involved in the national examinations. The national 

examinations namely, National Achievement Test (NAT) and National Career Assessment Examination 

(NCAE), became the bases for the selection of classes, as the results of these tests were part of the study. 

In addition, assessment in these classes is believed to be more or less varied and similar, and provides the 

setting where teachers engage in formal and informal assessment activities and in assessment-related 

decision making. Moreover, teachers and students were identified as the two groups of participants in this 

research. Teacher participants included all those who handled subjects in the three-targeted classes during 

the school year 2010-2011 and student respondents from the same classes and school year were selected 

purposively on the basis of the available NAT and NCAE results. Hence, the samples for this study were 

selected through purposive sampling. Table 3.1 shows the participants (shaded) by level and class.  
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Table 3.1. The study participants 

Teacher Participants                                                 Student Participants 

Elementary Level             Secondary Level              Elementary Level             Secondary Level 

  Grade 6                           4th  Year                               Grade 6                            4th Year 

  Grade 5                           3rd  Year                               Grade5                            3rd  Year 

  Grade 4                           2nd  Year                              Grade 4                           2nd  Year 

  Grade 3                           1st  Year                               Grade 3                           1st  Year 

  Grade 2                                                                        Grade 2 

  Grade 1                                                                        Grade 1 

 

3.3.1 Identification of Schools and Participants 

The schools involved in the study were taken from the list provided by the Department of Education 

(DepEd)-Tawi-Tawi Division Office in Bongao, Tawi-Tawi, Philippines. All public and private elementary and 

secondary schools were initially identified. However, as the schools are located in the different islands 

throughout the province, only those that could be reached and accessed, and that posed no danger to the 

researcher were finally selected. The schools that were too remote and that were located in chaotic areas at 

the time of data collection were excluded from the study. Tables 3.2, 3.3, and 3.4 present the number of 

schools that were considered in the study.  

 
Table 3.2. Number of participating elementary schools by type 

Type of School Number 

Public Elementary School 89 

Private Elementary School 2 

Total 91 
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Table 3.3. Number of participating secondary schools by type 

Type of School Number 

Public High School 31 

Private High School 6 

Total 37 

 

Table 3.4. Distribution of Schools by municipality and school level 

Municipality 
School Level 

Total 

Elementary Secondary 

Bongao 21 8 29 
Languyan 5 3 7 
Mapun 0 2 2 
Panglima Sugala 7 1 8 
Sapa-Sapa 12 3 15 
Sibutu 10 3 15 
Simunul 15 7 23 
Sitangkai 8 3 9 
South Ubian 5 3 8 
Taganak/Tutrtle Island 0 1 1 
Tandubas 8 3 11 
Total 91 37 128 

 

After the final selection of the schools, the researcher coordinated with the appropriate offices in the 

DepEd-Tawi-Tawi Division and with all the district supervisors and school principals/head teachers to obtain 

the actual lists/number of teachers and students in the targeted classes. From the lists, teacher respondents 

and student respondents were identified. Tables 3.5 and 3.6 show the number of teacher and student 

respondents. 
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Table 3.5. Number of teacher participants by level and school type 

Class 
School Type 

Total 

Public School Private School 

Grade 6 310 11 321 

Second Year 114 21 135 

Fourth Year 104 22 126 

Total 528 54  582 

 
 
 

Table 3.6. Number of student participants by level and school type 

Class 
School Type 

Total 

Public School Private School 

Grade 6 893 22 915 

Second Year 408 107 515 

Fourth Year 521 126 647 

Total 1822 255 2077 

 

3.3.2 Research Locale  

Tawi-Tawi is an archipelagic province that comprises 307 islands and islets. Located in the 

southwestern tip of the Philippines, it has a combined area of about 462 square miles. Politically, Tawi-Tawi 

is one of the 79 provinces and is part of the Autonomous Region in Muslim Mindanao (ARMM). It has 11 

island municipalities and 203 barangays (villages or smallest political units). The province is headed by a 

governor, each municipality by a mayor, and each barangay  by a barangay captain (Country Reports on 

Local Government Systems, Philippines, 2002; Tawi-Tawi Geography, 2010). Figure 3.1 shows the 

location/map of Tawi-Tawi. 
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Figure 3.1. Map of Tawi-Tawi, Philippines 
(Source: GraphicMaps.com) 

 

Educationally, Tawi-Tawi is one of the country’s 182 divisions. Its 18 school districts cover 168 

public elementary schools, with the addition of one (1) laboratory school under the supervision of the 

Mindanao State University at Tawi-Tawi (MSU-Tawi-Tawi) and three (3) private schools. It also has 46 

secondary schools, of which 22 are public under the Department of Education (DepEd), 20 community high 

schools under the MSU-Tawi-Tawi, and four (4) private institutions. As of school year 2007-2008, the 

primary and secondary schools have total enrolments of 62,937 pupils and 15,618 students, respectively. 

These schools, which are distributed across the 11 municipalities, are served by 1,455 elementary school 

teachers and 477 secondary school teachers (DepEd-Tawi-Tawi Division Report, 2008; MSU-Tawi-Tawi 

Secondary Education Department Report, 2009).   

Similar to the rest of the areas in the ARMM, Tawi-Tawi is having the most deteriorating quality of 

education. The 2007 Regional Assessment in Mathematics, Science and English (RAMSE) test, conducted 

under the Philippines-Australia Basic Education Assistance for Mindanao (BEAM) Project, indicated that 
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pupils or students in the ARMM did not only fail to reach the required minimum mastery level, but also have 

the difficulty in answering the items requiring higher order thinking skills (Philippine Human Development 

Report, 2008/2009). This information is supported by the report that most schools in the ARMM areas are 

the worst performers in the recent NAT. Tawi-Tawi, specifically, has been consistently cited as one of the 

country’s least performing provinces in the primary and secondary NAT from 2003 to 2007 (Maligalig, et al., 

2010). 

 As a result of the declining trend in education, the DepEd, in partnership with international 

agencies, has been pouring in more education projects/initiatives such as BEAM (http://www.beam.org.ph), 

an AusAID-funded project and the Education Quality and Access for Learning and Livelihood Skills 

(EQuALLS-http://www.equalls.org), a USAID-funded project, in the ARMM, including Tawi-Tawi. These 

projects have been targeting instructional capacity of teachers as area for development. Trainings (the 

researcher had been involved in some of these trainings as trainer) that focus on pedagogy and classroom 

assessment have been conducted to increase teachers’ competence and, in turn, student learning. 

However, as reported in Chapter 1, despite these trainings, teachers’ literacy and practices on the 

competency-focused areas and the possible impacts on student outcomes have not been assessed or 

studied. This helped provide the rationale for this research study. 

The selection of Tawi-Tawi as a research site had been spurred by three reasons. Firstly, being one 

of the least performing provinces as mentioned above, Tawi-Tawi is in dire need of educational 

improvement and relevant research such as this study could help address this need. Secondly, Tawi-Tawi, 

a rural province, could be a good pilot study site for the ARMM region and for the country as a whole, as 

most of the least performing schools are of rural type. The study can be replicated in the entire ARMM and 

in any part of the country to help devise teacher education development programs and policies, especially 

on the area of classroom assessment. The second reason was believed to be a strong justification as this 

study was the first of its kind to be conducted in the region/country. And thirdly, Tawi-Tawi is the home place 
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of the researcher where he has the familiarity of the community and thus making the research a successful 

undertaking.  

3.3.3. Data Collection Methods 

There were three ways of collecting the data for this study. These were through the survey 

questionnaires, open-ended interviews, and records of secondary data. The surveys used instruments that 

had been applied in previous studies and developed by the researcher using existing scales as guide. 

Besides, the open-ended interviews for teacher respondents employed guide questions, which the 

researcher developed in accordance with the purpose of the study. Moreover, the records of secondary 

data contained student results in the National Achievement Test (NAT) and the National Career 

Assessment Examination (NCAE) for school year 2010-2011. 

Separate questionnaires were developed and used for teacher and student respondents. For the 

teacher questionnaire, two existing scales (with minor modifications) were utilised and one instrument was 

developed to capture teachers’ attributes that included assessment literacy, assessment practices, and 

teaching practices. For the student questionnaire, two instruments that were modified from the existing 

scales were used to capture students’ attributes that included perceptions of assessment and attitude 

towards assessment. The secondary data were likewise employed to indicate students’ academic 

achievement (NAT results) and students’ general aptitude (NCAE results). In addition, the open-ended 

interviews were developed and used to elicit teachers’ qualitative responses. The interview guide questions 

pertained to assessment tools and their qualities. The development and use of survey questionnaires and 

interviews, and the employment of secondary data were decided on the bases of the factors investigated in 

this study and on the objectives and questions that this study attempted to attain/address.    

The use of survey questionnaires for data collection is advantageous as it can accommodate large 

amount of data, which are needed to represent the entire samples/population, to “reflect attitudes, beliefs, 

practices, and trends of the population”, and to reduce sampling error (Creswell, 2008, p. 394). It is also 
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considered as “much efficient as it requires less time, and is less expensive” (Gay & Airasian, 2003, p. 307). 

Moreover, as expounded by Creswell (2008), the use of open-ended interviews serves to support or 

augment the quantitative data from the survey questionnaires permitting in-depth interpretations and better 

understanding of the research problems. Furthermore, the use of secondary data from the standardised 

examinations helps ensure validity and reliability of the data, allows comparison of 

responses/performances, and helps reduce error. 

3.4 Survey Instruments 

The survey instruments employed in this study were either adopted with modifications or developed 

by the researcher using some existing scales as guide and in consultation with his supervisors. In adopting 

or developing the instruments, the objectives/research questions and factors answered/examined in the 

study were used as the primary basis. Also, applicability of the items in the research context was also 

considered to make the instruments suitable and useful. Hence, items that were found irrelevant were 

discarded in the final instruments. The following subsections discuss the survey questionnaires used in the 

study.  

3.4.1. Adoption/Modification/Development of Instruments 

The scales for the assessment literacy, teaching practices, assessment practices, perceptions of 

assessment, and attitude towards assessment were either adopted/modified from the existing instruments 

or developed using the existing scales or literature as guide. In adopting/modifying and developing the 

scales, some steps were taken to ensure that the respondents answered the items without or with less 

difficulty and with less time as possible. Specifically, clarity of language, brevity, clear format or structure, 

single cognitive load per item, clear directions, and applicability of all items to teacher and student 

respondents were observed.  

The scale employed for the teachers’ assessment literacy was the Assessment Literacy Inventory 

(ALI) developed by Mertler and Campbell (2005). The ALI uses the AFT, NCME, and NEA’s (1990) 
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standards as its assessment literacy framework (see Chapter 2 for the discussion of these standards).  It 

consists of 35 multiple-choice items that are given under the five classroom-based scenarios. Each scenario 

has seven items that are aligned to the used standards. Each item has four options containing one correct 

answer and three distracters.   

As the ALI was applied to the new group of samples and in a different context, it was necessary to 

modify its scenarios and items to make it appropriate and useful. However, in modifying the scenarios and 

the items, only some names and irrelevant situations were changed/rephrased to contextualise the ALI. 

Moreover, in rephrasing the inappropriate situations, a care was taken to ensure that the rephrased 

situations were parallel to the original scenarios to preserve the integrity of the instrument. Due to the 

needed modification, the ALI was further validated/recalibrated in this study (see Chapter 4).    

To capture the teachers’ assessment practices, a relevant instrument called the Assessment 

Practices Inventory (API) was developed by the researcher. The API was developed initially to parallel the 

ALI. As such, the ALI’s framework/standards and structure were adopted in the API. The only differences 

with the ALI were that the API questions were of Likert type (5-point scale) and more items were developed 

for every standard to ensure that sufficient items were retained after the validation process. Additionally, in 

developing the API, the teacher questionnaire of the Pan-Canadian Assessment Program (PCAP) 

(Canadian Council of Ministers of Education-CCME, 2010), the Practices of Assessment Inventory (Brown, 

Kennedy, Fok, Chan, & Yu, 2009), and the Third International Mathematics and Science Study (TIMSS) 

science teacher questionnaire (International Association for the Evaluation of Educational Achievement – 

IEA, 1999) were consulted. All items that pertained to teacher assessment practices and that were related 

to the purpose of the API/study were adopted, modified, and/or used as guide in constructing new items.  

To ensure that the items were relevant to the Philippine or Tawi-Tawi context, the National Competency-

Based Teacher Standards (NCBTS) (DepEd, 2009) and the department orders concerning the practices of 

assessment in Philippine schools (DepEd Order Nos. 4, 33, and 92, s. 2004) were also referred to. 

However, the conceptual paradigm for the development of the API was changed and some items were 
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revised, regrouped, and deleted based on the results of the expert/judgment/face validation. Hence, the API 

finally adopted the ‘Keys to Quality Classroom Assessment’ by Stiggins, et al. (2007) as its development 

framework. As a newly developed instrument, the API underwent a rigorous validation process. The API 

and its validation are described in more details in Chapter 5.  

The Teaching Practices Scale (TPS) was used to capture the teachers’ instructional practices. The 

TPS was adapted from the TALIS teacher questionnaire (OECD, 2009a; 2010). As the TPS was applied to 

a different context (Philippine/Tawi-Tawi context in this study), some items were modified to make them 

relevant. Modification of TPS was likewise undertaken to suit the purpose of the scale and the study. In 

modifying the TPS, the NCBTS (DepEd, 2009) was also consulted to align the items to the Philippine 

teaching standards. Because of the modification, the TPS was re-validated (see Chapter 6).  

The Student Perceptions of Assessment Scale (SPAS) was employed to capture the students’ 

perceptions of assessment. The SPAS was a modified version of the Students’ Perceptions of Assessment 

Questionnaire developed by Waldrip, Fisher, & Dorman (2008). The items in this questionnaire were 

adopted, modified, and/or used as basis to construct similar but suitable items with respect to the context. 

Specifically, the questions were changed to generic items instead of subject-specific and were made to 

represent assignment and test as the major constructs, as the purpose of this research instrument was to 

capture the general perceptions of students on assignments and tests in all learning areas. Some items 

were reworded to suit the participants and those that were believed to be irrelevant were excluded in the 

final form. As a modified scale, the SPAS was likewise recalibrated (see Chapter 7). 

To elicit assessment attitude of students, the Student Attitude towards Assessment Scale (SATAS) 

was used. This instrument aimed to measure the general attitude of students towards assessment in the 

classroom or school. The SATAS questions were mostly based on the items of the ‘Attitude Scale’ 

developed by Mickelson (1990). Mickelson’s (1990) scale was the main basis, as its items appeared to 

reflect the prevailing beliefs about education and the strong association among education, assessment, and 

effort in the context where the study was conducted. However, as the SATAS was meant to measure 
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assessment attitude among students, the adopted questions were rephrased to make SATAS appropriate 

for the study and for the intended context. Hence, in using/adopting the items from the Mickelson’s (1990) 

scale, only those that were relevant to the context were considered.  

This study had also the aim of exploring the effects of demographic variables on factors at the 

teacher and student levels and on the outcome variables. Thus, items covering demographic variables were 

developed by the researcher and were included in the teacher and student questionnaires. 

The scales/instruments employed in the study are summarised and presented in Figure 3.2. 

 

Figure 3.2. Scales/instruments employed in the study 

3.4.2. Development of Interview Questions 

The semi-structured, open-ended interview was employed in this study. As such, a written protocol 

or guide that outlined the kind and order of the questions asked, and the manner of the interview was 

developed. Similar to the construction of survey instruments, the interview questions were developed 
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following some basic guidelines.  Each question was constructed with reference to the topic and the 

purpose of the study. It was made as brief and as clear as possible. Words that were believed to carry some 

bias and negative implications to teachers were likewise avoided. The interview questions for teacher 

participants specifically pertained to the assessment methods/tools and their qualities such as validity and 

reliability. The questions were developed to provide further details and to obtain in-depth interpretation of 

the quantitative data obtained from the questionnaires.    

3.4.3. The Pilot Study 

As mentioned earlier, some items were modified and/or developed, and the instruments were 

applied to a different context. As such, it was necessary to trial the entire survey. This was to ensure that 

the instruments were adequate for the targeted context and the data collection procedure was feasible. 

Hence, a pilot test was conducted to Grade 6 teachers and students of the MSU-Tawi-Tawi Laboratory 

Elementary School, and 2nd year and 4th year teachers and students of the MSU-Tawi-Tawi Preparatory 

High School and Science High School to determine the suitability of the items, the reliability of the 

questionnaires, and the amount of time needed to complete the survey. The pilot study participants were 

excluded from the final research study. 

Initially, the research instruments and the interview questions were checked by the researcher and 

his supervisors and by the three experts from MSU-Tawi-Tawi who passed judgment on the relevance, 

appropriateness, and acceptability of the items. After incorporating the suggestions and modifying some 

items on the basis of the comments from the face validation, the instruments were pilot tested to 45 

teachers and 30 students of the above-mentioned schools. Reliability of the teacher and student 

questionnaires was computed using SPSS software (v.16). The reliability coefficients indicated that the 

questionnaires had internal consistency, confirming early report on the reliability of the existing scales 

employed in this study and/or supporting the reliability of the newly developed instruments. These reliability 

coefficients are reported in the succeeding validation chapters. Moreover, comments and/or suggestions 

from the pilot study participants were noted and used for further modification/revision of the instruments. 
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The time to finish the survey was also recorded for implementation in the actual conduct of the study. 

Specifically, for all the items including the interview questions, suggestions/comments were on the need to 

improve the structure, to contextualise some items and sample teacher names, and especially for student 

respondents, to simplify the terms/language used in the instruments. The results of the pilot study were 

used in improving and finalising the questionnaires.   

3.4.4. Instruments for the Main Study 

The instruments were finalised after all the relevant modifications/revisions. The final instruments 

were called “Teacher Questionnaire” and “Student Questionnaire”. The Teacher Questionnaire was of two 

parts. The first part was the modified Assessment Literacy Inventory. This scale has two sections: Section A 

that contained seven general information items and Section B which consisted of 35 multiple-choice 

questions with four options in every item. The second part of the Teacher Questionnaire pertained to other 

assessment and teaching practices and has two main sections: Section A was on assessment practices 

and Section B was on teaching practices. The Student Questionnaire covered three sections as follows: 

Section A was on General Information, Section B on assessment perceptions, and Section C on 

assessment attitude. 

The teacher and student questionnaires were separately prepared. Attached to each of the 

questionnaires was a cover letter, which explained the rationale and the importance of the study to the 

participants, community, and the teaching-learning process/education quality, and the relevant permissions 

from the concerned agencies/institutions to ensure ethics and proper administration of the instruments.  

3.4.5. Validity and Reliability of the Instruments 

It has been stressed that for any measuring instrument to be effectively adopted/developed, its 

good qualities need to be ascertained. This step is necessary, especially in an empirical research and/or 

quantitative study (White, 2011; Ben, 2010), to ensure that the instrument has the capacity to gather quality 
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data (Kline, 2011). To establish the qualities of a good measuring instrument, a number of criteria/properties 

can be used. Foremost of these are validity and reliability (Asaad & Hailaya, 2004; Creswell, 2008; Field, 

2009; Shute & Becker, 2010).  

The term validity is commonly defined as the property or capacity of the instrument to measure 

what it intends to measure (Gipps, 1994; Mueller, 1996). In terms of the broader concept of research, 

validity refers to whether the method has the capacity to examine a phenomenon that it intends to examine 

(Kvale, 1995, as cited in Ben, 2010). However, this notion of validity is considered limited. Validity is an 

encompassing concept that involves issues related to research purposes, questions, methods, and results 

(White, 2011). While the concept of validity may be regarded as broad and complex, its two important 

aspects – meaningfulness and usefulness – can be considered when viewing it (Keeves & Masters, 1999). 

Hence, in the context of this study, validity means that the respondents’ individual scores gathered from the 

research instruments make sense, are meaningful, and enable the researcher to draw good conclusions 

from the sample being studied to the population (Creswell, 2008). 

The concept of reliability generally relates to consistency and accuracy of test results. However, 

some experts have stressed on the relations of reliability not only to the results but also to the purpose, 

measurement process, and the conditions under which the instrument is conducted. According to Field 

(2009), reliability is the property of the instrument to produce the same results under the same conditions. 

Mueller (1996) and White (2011) also stressed that reliability relates to the degree to which the instrument 

or research is consistent in what it measures. Additionally, Gipps (1994) views reliability as not only related 

to the consistency of performance but also to the consistency in assessing that performance. In quantitative 

studies, the concept of reliability presupposes the consistency and stability of an instrument to measure 

what it sets to measure with only minimal errors in the scores (Ben, 2010).  

The relationship between validity and reliability generally stems from the view that sound empirical 

research should be both valid and reliable (White, 2011). It may be viewed as complementary (Ben, 2010) 

as each supports the other and as the existence of one per se does not ensure the good quality of 
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instrument/research. However, between these two criteria/properties, validity is more crucial since it permits 

sound inference from the results and as it indicates the extent to which the research has achieved its aims 

(White, 2011; Shute & Becker, 2010). Nevertheless, reliability is required. As Thompson (2004) described, 

validity relates to whether the scores measure the ‘correct something’; for scores to measure something, 

they should first be reliable. But, as Thompson stated, reliability is only a necessary and not a sufficient 

condition for validity. 

This study adopts the notion that “the more reliable the scores from an instrument, the more valid 

the scores may be” (Creswell, 2008, p. 169). However, reliability of scores within the framework of Classical 

Test Theory (CTT) is affected by a number of factors such as measurement precision, group heterogeneity, 

length of the instrument, and time limit given to the respondents (Alagumalai & Curtis, 2005). Hence, these 

factors were taken into consideration in developing/adopting/modifying the instruments for this study. Figure 

3.3 on the next page shows a graphical representation of how the qualities of the scales used in this study 

were established.  

3.4.6. Validation of the Scales 

As described in Section 3.4.1, the instruments employed in this study were adopted, modified, 

and/or developed from the existing scales/available literature. It is implicit that the adopted/modified 

instruments have already been validated by their respective authors/developers while the newly devised 

instrument needs rigorous validation. It was important to re-validate/validate the employed instruments to 

ensure that they measure the constructs/variables/factors covered in this study, to ensure their suitability to 

the Tawi-Tawi/Philippine context, and as new validation techniques were to be used. The new validation 

methods were employed to test each item within a scale and the structure of each instrument for their 

consistency and coherence by calculating different model fit indices and comparing them with the 

established values for model fit. The re-calibration/calibration was carried out using the Rasch Model and 

the confirmatory factor analysis (CFA)/structural equation modeling (SEM), which are discussed in Section 
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3.6.1. Detailed discussions/descriptions of the employed scales and their validation are given in Chapters 4 

– 8.  

 

Figure 3.3. Validity and reliability of the employed scales 
(Adapted from Ben, 2010) 

3.5 The Survey 

Once the necessary approval/permissions from the involved agencies/institutions and the survey 

questionnaires were ready, the survey was conducted to the participants in the province of Tawi-Tawi, 
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Philippines. The survey started on 17 December 2010 and ended on 31 July 2011. The following 

subsections describe the administration of the survey instruments and the collection of other needed data.  

3.5.1. Administration of the Instruments  

The process of administering the questionnaires and interviews commenced with the coordination 

of all involved agencies and/or institutions in the province of Tawi-Tawi, Philippines. Initially, the researcher 

coordinated with DepEd-Tawi-Tawi division office, MSU-Tawi-Tawi Secondary Department, Tawi-Tawi 

Reginal Agricultural College High School Department, and all private institutions. The researcher likewise 

met with all key people in the division/province in the Municipality of Bongao, Tawi-Tawi for information and 

the scheduled visit to all involved schools for the survey, and/or for the logistics. Once everything was 

ready, the administration of the questionnaires proceeded as planned. 

The researcher, with the help of his relatives and colleagues, conducted the questionnaires to 

teacher and student respondents in the schools province-wide. In administering the questionnaires, the 

research team had to travel via pumpboat or motorised banca (small boat) from one island to another. Also, 

in reaching the respondents, the team had to walk from one school to another and traveled via a motorcycle 

or local banca from one barangay (village) to another.  

While in school, teacher respondents were handed the two parts of the questionnaire: the first part 

containing the general information and the Assessment Literacy Inventory (ALI) and the second part 

containing the assessment practices and the teaching practices (see Appendix B). For the first part, 

teachers were requested to respond at a convenient spot during their free time in school and return it at the 

end of school day. For the second part, teachers were allowed to bring it home to avoid disruption of their 

teaching duty. Teachers were also requested to return the second part of the questionnaire when completed 

but not beyond the stay of the research team. It was necessary for the research team to be around during 

the survey to answer any query and/or doubts anent the instruments and to ensure efficient collection of the 

questionnaires. However, due to unavoidable circumstances, there were times that the researcher was not 
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present, requesting the colleagues and relatives to conduct the survey after proper briefing. As for the 

student participants, class advisers in the three-targeted classes (Grade 6, 2nd Year, and 4th Year) were 

requested to conduct the survey to ensure efficient and standardised administration and collection of the 

Student Questionnaires. However, prior to the administration of the instrument, class advisers were briefed 

on the pertinent information. Instructions were explained and teachers were allowed to translate any word 

and gave examples to students when necessary. This was to facilitate better understanding and 

administration of the instrument items/questionnaire. The Student Questionnaires were collected at the end 

of the class or school day depending on the situation in schools. For schools that happened to be busy with 

their major activities, it was requested that the completed questionnaires be sent to either DepEd-Tawi-Tawi 

division office or directly to the researcher at the soonest time possible.   

Due to the archipelagic geography of Tawi-Tawi (see Figure 3.1 on page 58), the weather factor, 

and peace and order condition, the data collection took about seven (7) months to complete.  

3.5.2. Administration of the Interviews  

While the conduct of the survey questionnaires was going on, teacher interviews were arranged 

and/or scheduled. At first, identification of the respondents was done through purposive sampling. As the 

schools were spread throughout the province, the interview participants were selected only from teachers of 

the municipalities of Sibutu, Bongao, and South Ubian. These areas were specifically identified as there 

was easy access and as the schools appeared to represent both rural and town schools. 

Teachers were selected from the three-targeted classes, from high and low age ranges, and 

generally on the basis of their potential to provide responses needed in the study. Once the schedule was 

set and the corresponding appointments with the participants were made, interview questions were handed 

to let them prepare and provide answers as honestly and as detailed as possible. After which, interviews 

were conducted in schools in the above-mentioned municipalities.   
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There were 34 teacher participants in the interview. In conducting the interview, the researcher at 

the outset explained the purpose, the importance, and the confidentiality of the interview, and informed the 

participants that the whole interview process was audio-recorded. After which, the researcher started to 

pose questions using the interview protocol. Questioning strategies such as probing and redirection were 

carefully observed to elicit the needed answers. During the interview, rephrasing of questions and providing 

examples and/or related scenarios were done as needed to ensure good grasp of the questions. At the end 

of the interviews, the researcher expressed due thanks and again assured the participants of the 

confidentiality of their responses.   

3.5.3. Collection of Secondary Data 

This study employed secondary data to indicate student academic achievement and general 

scholastic aptitude. These were the National Achievement Test (NAT) and the National Career Assessment 

Examination (NCAE) results. Specifically, the NAT results were the overall standard scores representing 

achievements in five key curricular subject areas: Filipino (Philippine national language), Mathematics, 

English, Science, and HEKASI (Heograpiya, Kasaysayan, and Sibika or Geography, History, and Civics) for 

Grade 6 and Filipino, Mathematics, English, Science, and Araling Panlipunan (Social Studies) for Second 

Year. The NCAE results were the standard scores representing the general scholastic aptitude and 

involving scientific ability, reading comprehension, verbal ability, and mathematical ability (for Fourth Year 

level). To collect these data, the researcher coordinated with DepEd-Tawi-Tawi division office and was 

referred to Mr. Mohammad Nur Tidal, the principal of the Tawi-Tawi School of Arts and Trades, for the test 

results. Observing the conditions and the ethics in handling secondary data, the researcher secured the 

available NAT and NCAE results of all concerned schools in electronic form in July 2011. 

3.6 Statistical Procedures Employed in the Study  

As stated earlier, this study involved a number of instruments and factors to be tested and 

analysed. Hence, appropriate statistical procedures were needed to ascertain the validity and reliability of 
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the questionnaires and the resulting data, to ensure that the findings somehow reflect the true situation 

about the samples/population in the research context in relation to the factors examined in this study, and to 

offer appropriate recommendations for action or implementation by the concerned agencies, institutions, 

and individuals. These statistical procedures are discussed in the following subsections. 

3.6.1 Statistical Procedures Employed in Validating the Instruments 

It was necessary to calibrate/recalibrate the instruments in order to obtain data that could be useful 

and meaningful for analysis and measurement of factors involved in the study. Hence, certain statistical 

procedures were employed to validate the instruments.  

There are two broad statistical frameworks that can be utilised to validate the instrument. These are 

the Classical Test Theory (CTT) and the Item Response Theory (IRT) (Hambleton & Jones, 1993). A “CTT 

is a psychometric theory that allows the prediction of outcomes of testing, such as the ability of the test-

takers and the difficulty of items” (Alagumalai & Curtis, 2005, p. 5). It introduces three basic concepts:  test 

score (observed score), true score, and error scores (latent scores) (Hambleton & Jones, 1993). The test 

score (X) is defined as the sum of the true (T) and error  (E) scores and is designated by the formula, X = T 

+ E (Alagumalai & Curtis, 2005; Hambleton & Jones, 1993). The CTT has three basic assumptions: a) true 

scores and error scores are uncorrelated, b) the average error score in the population of all examinees is 

zero, and c) error scores on parallel tests are uncorrelated (Hambleton & Jones, 1993, p. 255). Although it 

is primarily concerned with the test-level scores, it also establishes item-level statistics such as item 

discrimination and facility (Alagumalai & Curtis, 2005; Hambleton & Jones, 1993). However, the CTT has 

been critisised for its serious limitations. Foremost of these include: a) dependence of item discrimination 

and difficulty on the sample of examinees; b) dependence of observed and true scores on the entire test; 

and c) assumption of equal errors of measurement for all examinees (Alagumalai & Curtis, 2005; 

Hambleton & Jones, 1993). These limitations have weakened the utility of CTT. As Alagumalai and Curtis 

(2005, p. 10) noted: 
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CTT has limited effectiveness in educational measurement. When different tests that seek to 

measure the same content are administered to different cohorts of students, comparisons of test 

items and examinees are not sound. Various equating processes, which make assumptions about 

ability distributions, have been implemented, but there is little theoretical justification for them. Raw 

scores add further ambiguity to measurement, as student abilities, which are based on the total 

score obtained on a test, cannot be compared. Although z-score is used as standardisation criteria 

to overcome the problem, it is assumed that the examinees are from the same population.  

These shortcomings are addressed by and make IRT a better statistical framework. The IRT “is a complex 

body of methods used in the analysis of test and attitude data” (Alagumalai & Curtis, 2005, p. 2). It includes 

a one-, two-, and three-parameter item response models (Alagumalai & Curtis, 2005; Ben, 2010; Humbleton 

& Jones, 1993). It is item based and probabilistic in nature and is thought to be more flexible than the 

deterministic CTT (Hambleton & Jones, 1993). The strengths of IRT are highlighted by Hambleton and 

Jones (1993, p. 259) as follows: 1) Item statistics are independent of the groups from which they were 

estimated; 2) Scores describing examinee proficiency are not dependent on test difficulty; 3) Test models 

provide a basis for matching test items to ability levels; and 4) Test models do not require strict parallel tests 

for assessing reliability. As this study involved test and attitude items/data and different groups of 

respondents, and while the procedures under CTT were still carried out due to its strength in some 

analyses, IRT was used as the main validation analytic approach, especially for the item-level validation. 

Generally, the instruments were calibrated at the item and structural levels to ascertain the true 

function of every item and the connection of all the items to the identified constructs. Validation of 

instrument items (micro-level) and structure (macro-level) was done using the Rasch Model and the 

confirmatory factor analysis (CFA)/structural equation modeling (SEM), respectively.  

3.6.1.1  Rasch Model 

The Rasch Model is the popular one-parameter item response model (Ben, Alagumalai, & Hailaya, 

2012) that can be utilised to judge items at the pilot or validation stage (Wu & Adams, 2007). It is a 
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technique that can be used to establish the psychometric properties of a newly constructed scale, to review 

the psychometric properties of existing ordinal scales, to examine the hypothesised dimensional structure of 

ordinal scales, to construct items banks, and to calculate the change scores from ordinal scales (Tennant & 

Conaghan, 2007). This model was developed by and bears the name of Georg Rasch, a Danish 

mathematician, in the 1960s (Baker, 2001). It stresses on the probability of a specified response as 

contingent upon the test takers’ ability and the item difficulty. The probability of success in getting the item 

right is modeled as a logistic function of the difference between the person ability and the item difficulty (Van 

Alphen, Halfens, Hasman, & Imbos, 1994). The advantage of the model lies in its objectivity. It puts person 

and item parameters on the same scale and both parameters are sample independent (Tinsley & Dawis, 

1975; Hambleton & Jones, 1993; Van Alphen, Halfens, Hasman, & Imbos, 1994).  

There are a number of Rasch measurement models that can be used for item analysis, depending 

on the kind of instrument and/or the nature of responses/data. As this study involved questionnaires that 

were in the form of multiple choice and Likert-type questions, Rasch models that were appropriate for 

dichotomous and polytomous data were employed. Particularly, the Dichotomous Rasch Model and the 

Rating Scale Model were used in analysing the items. 

The Dichotomous Rasch Model is the simplest of the family of Rasch models. Mathematically, it is 

denoted by: 

       
          

                
 

 
 
where Pni is the probability of a person n with ability Bn succeeding on item i which has difficulty 

level Di  (Wright & Mok, 2004, p. 11). It stresses that the probability of success to get the item right is 

dependent upon the person’s ability and the item difficulty. As the name indicates, this model analyses 

items that requires binary responses. Instrument that has a two-category treatment of responses as in the 

case of a multiple-choice test (1,0 for “right”, “wrong” responses) can be subjected to analysis under this 

model. 
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When the instruments are of Likert type and adopt three or more response categories, two Rasch 

models can be used. These are the Rating Scale Model (RSM) (Andrich, 1978) and the Partial Credit Model 

(PCM) (Masters, 1982). The RSM works well for response categories that include ordered ratings such as 

those used in the 4-point Likert-scale of “Strongly Disagree”, “Disagree”, “Agree”, and “Strongly Agree”, 

which can be coded as 1, 2, 3, and 4. The scales and the corresponding codes are recognised as 

hierarchical categories only, in which one category is higher than the previous category by an unspecified 

amount. This model transforms ordinal data to interval scale to make the data useful and assumes that the 

thresholds (“the point at which the probability of opting for the next category is equal to that of the previous 

one”) are equal for all ratings. The model provides analysis of an item estimate for each Likert stem and a 

set of estimates for the thresholds between Likert categories (Wright & Mok, 2004, p. 19; Bond & Fox, 

2007). However, it is sometimes not possible for all the respondents to regard all categories as equidistant. 

Some participants tend to be harder in endorsing some items while others tend to be more likely to endorse 

the items, making the category thresholds unequal. When this occurs, the PCM is the appropriate model for 

the analysis. The PCM is similar to RSM in treating the polytomous data except that each item has its own 

threshold that is independent of other items’ thresholds. It works well for items where “credits are given for 

partially correct answers”, where “there is hierarchy of cognitive demand on participants in each item”, 

where “each item requires a sequence of tasks to be completed”, and/or where “there is a batch of ordered 

response items with individual thresholds for each item” (Wright & Mok, 2004, pp. 22-23). In this study, the 

RSM was used instead of PCM. The justification for the use of RSM can be taken from the assertion of 

Masters (1999, p. 103, as cited in Ben, 2010) who pointed out that: 

… the fact that response alternatives are defined in the same way for all items introduce 

the possibility of simplifying the partial credit model by assuming that, in questionnaire of this type, 

the pattern … will be the same for all items in the questionnaire and that the only difference 

between items will be a difference in location on the measurement variable (e.g. difficulty of 

endorsement). 
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As mentioned in Subsection 3.4.5, validity and reliability are the two criteria that can be used in 

establishing the good quality of the instruments. The Rasch model helps establish these important criteria 

through construct validity and person/item reliability. It requires that the unidimensionality as ascertained by 

the item fit be established, thus guaranteeing that all items measure a single attribute or construct. It 

likewise “provides indices that help determine whether there are enough items spread along the continuum” 

(item reliability index) and “enough spread of ability among persons” (person reliability index), ensuring 

consistency of inferences about the items and the takers (Bond & Fox, 2007, p. 40).  

In this study, the Rasch method was employed to estimate measures of individuals and item 

characteristics on a particular scale. It determined whether the responses conform to the requirements of a 

measurement model. In judging the responses/items, fit indicators, which the model provided, were used. 

Items that conformed to the measurement requirements were retained while those that failed to satisfy the 

requirements were removed (Curtis & Boman, 2004; Ben, Hailaya, & Alagumalai, 2012).  

To judge the acceptability of the items, the residual-based fit statistics were used. The infit weighted 

mean square (IWMS)/unweighted mean square (UMS) and the t-statistic (t) were particularly employed to 

indicate whether or not an item conforms to the Rasch model. For the ALI, which was basically of the test 

form, a range of 0.80 to 1.20 was used for the IWMS; for other scales, a range of 0.70 to 1.30 was 

employed for IWMS (Linacre, 2002). Moreover, a range of -2 to +2 for t (Wu & Adams, 2007) was used to 

indicate acceptable item fit for the ALI and other scales. Items that fell outside the adopted ranges for IWMS 

and t were removed one at a time as they violated the measurement requirements. To understand the 

items/response pattern, guides in interpreting the resulting IWMS/UMS and t values were used. For the 

IWMS/UMS, a value of more than 1 indicates noise while value less than 1 indicates lack of stochastic fit to 

the Rasch model. For the t, a value greater than 2.0 “would indicate an unexpected or irregular response 

pattern across items, i.e., noise or lack of unidimensionality. On the other hand, a t value of less than – 2.0 

“would indicate possible redundancy in item responses, i.e., a lack of expected stochastic fit or violation of 

local item independence” (Schumacker, 2004, pp. 235-236).  
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3.6.1.2 Confirmatory Factor Analysis (CFA)/Structural Equation Modeling (SEM) 

The CFA is a confirmatory technique that is used to verify the factor structures of any scale 

(Schreiber, Stage, Barlow, & King, 2006). It is employed to provide evidence of construct validity (Probst, 

2003). This technique assumes that a theory underpins the structural relationships of the factors or 

constructs. As such, it is described as a theory-driven technique in which analysis is governed by the 

theoretical relationships among the observed and latent variables. The theoretical relationships are 

empirically tested and confirmed by a set of data (Schreiber, et al., 2006).   

The Structural Equation Modeling (SEM) was used to carry out CFA. “SEM is a statistical 

methodology that takes a confirmatory (i.e., hypothesis-testing) approach to the multivariate analysis of a 

structural theory bearing on some phenomenon”. This modeling technique has two important aspects of the 

procedure: “a) that the causal processes under study are represented by a series of structural (i.e., 

regression) equations, and b) that these structural relations can be modeled pictorially to enable a clearer 

conceptualisation of the theory under study (Byrne, 1998, p. 3). Under this technique, theoretical models 

that hypothesised how set of items define factors/constructs and how these factors/constructs are related to 

each other can be tested (Schumacker & Lomax, 2010). Further discussion about SEM is given in Chapter 

10. 

As CFA is done through SEM, it has also five basic steps. The first step is the model specification 

that is concerned with the proposition of the theoretical model. In here, the researcher is tasked to specify 

the relationships and parameters in the model. The second step is the model identification in which 

information from the data is used to determine whether parameter estimation is possible. Once the model 

has been identified, model estimation, as the third step, ensues. In this step, parameters in the model are 

estimated using a number of methods. The fourth step is the model testing in which the researcher 

determines how well the data fit the model using a number of fit indices. The final step is the model 

modification that aims to improve the fit and the model. The last step should be done with great care as 
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improvement of model fit should not defeat the purpose of CFA and the theoretical model (Schumacker & 

Lomax, 2010).  

CFA analyses also involve the measurement and the structural parts of the model. The 

measurement model needs to be assessed to ensure that significant relationships between manifest 

variables and the latent variables exist. This can be indicated by the magnitude of the factor loading 

(Diamantopoulos & Siguaw, 2000). The minimum acceptable value has been set at +0.4 (-0.4), although 

values greater than +0.5 (-0.5) are needed for practical significance (Hair, Jr., Black, Babin, & Anderson, 

2010). However, for the instrument that is in the form of a test such as a multiple-choice type (right or wrong 

response or dichotomous data), 0.3 and even lower can be accepted as the nature of the data leads to 

factors of small variance (Kline, 1994). The measurement model needs to be established to ensure 

construct validity and composite reliability. The structural model that determines the significant relationships 

among latent variables can be assessed once the measurement model has been found to be satisfactory 

(Diamantopoulos & Siguaw, 2000).  

How well the proposed structure/model fits the data was assessed using several fit indices.  These 

indices assess how well the sample covariances were reproduced by the covariances predicted from the 

parameter estimates. The indices used in the analysis included the chi-square (χ2) statistic, ratio of chi-

square to its degrees of freedom, root mean square error of approximation (RMSEA), standardised root 

mean square residual (SRMR), goodness-of–fit index (GFI), adjusted goodness-of-fit index (AGFI), 

comparative fit index (CFI), and parsimony goodness-of-fit index (PGFI).  

The χ2 is described as an index of ‘exact fit’ as it evaluates the perfect fit of a model to empirical 

data (Matsunaga, 2010). However, although often used, it has been considered to be sensitive to sample 

size and is almost always indicative of bad model fit. Thus, there is a need to divide the χ2 by the number of 

degrees of freedom (df) to further assess the model (Probst, 2003). The RMSEA is an index of ‘approximate 

fit’ (Schermelleh-Engel, et al., 2003) and it determines how close the model fits to the data (Matsunaga, 

2010). Considered as one of the most informative fit indices and that represents error due to approximation 
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(Diamantopoulos & Siguaw, 2000), it shows “how well would the model, with unknown but optimally chosen 

parameter values, fit the population covariance matrix if it were available?” (Byrne, 2001, p. 82; 2010, p. 

80). The SRMR is a residual-based index that shows the average value of the standardised residuals 

between observed and predicted covariances (Matsunaga, 2010). It is a summary measure of standardised 

residuals (Diamantopoulos & Siguaw, 2000). The GFI and AGFI are absolute fit indices that estimate the 

extent to which the sample variances and covariances are reproduced by the hypothesised model (Bollen & 

Long, 1993).  The AGFI’s defining characteristic that differs from GFI is that it adjusts for the number of 

degrees of freedom in the specified model. However, caution was taken with the use of these fit indices as 

they can be overly influenced by sample size (Fan, Thompson & Wang, 1999, as cited in Byrne, 2001). The 

CFI is one of the major incremental fit indices that “measure the proportionate improvement in fit by 

comparing a target model with a more restricted, nested baseline model” (Diamantopoulos & Siguaw, 2000, 

p. 87). The PGFI “indicates model complexity (the number of estimated parameters)” (Ben, 2010, p. 100; 

Byrne, 2010).  

The nonsignificant result of χ2 indicates good fit (Matsunaga, 2010). For χ2/df, 0  χ2/df  2 and 2  

χ2/df  3 indicate good and acceptable fit, respectively (Schermelleh-Engel, et al., 2003). For the RMSEA, 

values less than the critical value of 0.05 indicate good fit (Schermelleh-Engel et al., 2003).  However, some 

researchers such as Schulz (2004) indicate that values around 0.08 indicate reasonable error of 

approximation, and for some, (e.g., Hu and Bentler, 1999) 0.06 is considered as the critical value for the 

RMSEA. Values more than 0.10 for RMSEA indicate poor fit (Diamantopoulos & Siguaw, 2000). SRMR 

values of less than 0.05 indicate a good fit while values between 0.05 and 0.10 indicate acceptable fit 

(Schermelleh-Engel et al., 2003). Threshold values for GFI and AGFI are 0.90 and 0.85, respectively; for 

GFI, values between 0.95 and 1.00 indicate good fit while values between 0.95 and 0.90 indicate 

acceptable fit; for AGFI, values that fall between 0.90 and 1.00 indicate good fit while values between 0.85 

and 0.90 indicate acceptable fit (Schermelleh-Engel et al., 2003). For CFI, the conventional threshold of 

0.90 can be used (Matsunaga, 2010). And for the PGFI, a threshold of 0.90 can be adopted (Ben, 2010), 
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although “nonsignificant 2 statistics and goodness-of-fit indices in the .90s accompanied by parsimonious-

fit indices in the 50s, are not unexpected” (Byrne, 2010, p. 78). Table 3.7 shows a summary of the different 

fit indices and their corresponding threshold values, which were used to judge and accept the model fit in 

this study.  

      Table 3.7. Summary of model fit indices and their corresponding  
permissible values 

Fit Index Permissible Values/Ranges 

χ2 Result not statistically significant 

χ2/df 0  χ2/df  3 

RMSEA ≤ 0.10 

SRMR ≤ 0.10 

GFI ≥ 0.90 

AGFI ≥ 0.85 

CFI ≥ 0.90 

PGFI ≥ 0.90 

Note: χ2 = chi square; df = degrees of freedom; RMSEA = root mean square error  

of approximation; SRMR = standardised root mean square residual; GFI =  
goodness-of-fit index; AGFI = adjusted goodness-of-fit index; CFI =  
comparative fit index; and PGFI = parsimony goodness-of-fit index.    

 

3.6.2 Statistical Procedures Employed in Data Analysis 

In treating the data from the questionnaires, appropriate statistical procedures were also employed. 

These procedures involved statistics that is associated with descriptive and inferential analyses, including 

single-level and multi-level analyses. These procedures are described in the following section and in the 

relevant chapters (Chapters 9, 10, and 11).  

3.7 Data Analysis  

After the administration of the survey, the gathered data were made ready for analysis. To ensure 

data utility, some steps were taken. The following subsections describe the steps. 
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3.7.1 Preparation of Data 

After the conduct of the study, questionnaires were collated and/or organised by the type of 

respondents and class level. Once the questionnaires were ready, the data were directly encoded using 

Microsoft Excel. Teacher data were encoded first, followed by student data, and then the interview data. 

The quantitative data were cleaned using the Statistical Package for Social Science (SPSS) software (v.16) 

(SPSS Inc., 2007a). Also, to prepare the data for analysis, the files were converted to SPSS format. Codes 

for the demographic and other data were assigned. The missing responses were coded as “-99”. The 

qualitative (interview) data were manually transcribed and were entered as text data in Microsoft Word. 

3.7.2 Data Analysis Techniques 

For the instrument calibration, the item-level analysis was done using the Rasch model. In running 

the analysis, ConQuest Version 2.0 software (Wu, Adams, Wilson, & Haldane, 2007) was employed. For 

the structural-level analysis, CFA/SEM was used to evaluate the measurement model. The CFA/SEM was 

carried out using LISREL 8.80 (Jöreskog, & Sörbom, 1993; 2006). LISREL 8.80 is one of the most widely 

used CFA/SEM software programs (Matsunaga, 2010). The use of this highly specialized software for CFA 

has been recommended as it “works most effectively in a confirmatory context” (Diamantopoulos & Siguaw, 

2000, as cited in Ben, 2010, p. 99). It is considered superior due to its robustness in standard error 

calculation and parameter estimation (Byrne, 1998 & von Eye & Fuller, 2003, as cited in Matsunaga, 2010). 

Moreover, AMOS software (v.18) (Arbuckle, 2007) was utilised for the path diagrams.  

Quantitative and qualitative data analyses were done in accordance with the study’s objectives and 

questions and employing the corresponding statistical techniques and procedures. For the descriptive 

analysis of the quantitative data, the frequency, percentage, mean (the measure of central tendency and is 

the average value/score), and the standard deviation (the measure of dispersion/variability and is simply the 

square root of the variance) were computed using SPSS 16.0 (SPSS Inc., 2007a). Inferential analysis that 

involved t-test of independent samples and one-way analysis of variance (ANOVA) was carried out through 
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the same software. To examine the possible relationships among variables at a particular level, the 

structural equation modeling (SEM) employing LISREL 8.80 (Jöreskog & Sörbom, 2006) was used. 

Furthermore, to investigate the possible effects of teacher-level factors on student-level factors and the 

influence of factors from the two levels on the outcome variables, and to explore the effects of the 

demographic variables on factors at the two levels and ultimately on the outcome variables, the hierarchical 

linear modeling (HLM) was also carried out using HLM 6.08 software (Raudenbush, Bryk & Congdon, 

2009). The qualitative data were examined using thematic analysis and employing SPSS text analysis 

(SPSS Inc., 2007b).   

3.8 Summary 

This chapter generally describes how the study was conceived and highlights the steps that were 

taken to gather, analyse, and interpret the data. Specifically, planning and focus of the study were decided 

based on the researcher’s observations and experiences in handling assessment course/training, and 

readings on the topic. The embedded mixed-methods design employing quantitative method as the primary 

approach and qualitative method as the supporting approach was used to collect, examine, and interpret 

the data. The data were obtained from the teacher and student participants who were identified and 

selected through purposive sampling from the elementary and secondary schools in the province of Tawi-

Tawi, Philippines. Data collection methods included surveys, interviews, and the use of secondary sources. 

The Teacher and Student Questionnaires, which comprised adopted/modified scales such as the 

Assessment Literacy Inventory (ALI), Teaching Practices Scale (TPS), Student Perceptions of Assessment 

Scale (SPAS), and Student Attitude towards Assessment Scale (SATAS), and the newly devised 

instrument, the Assessment Practices Inventory (API), were devised and employed to collect the 

quantitative data. The interview questions were also developed and used to gather the qualitative data. The 

employed instruments were subjected to rigorous validation using Rasch Model and confirmatory factor 

analysis (CFA)/structural equation modeling (SEM) and employing ConQuest 2.0 and LISREL 8.80 
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software, respectively. These instruments, as well as the interview questions, were conducted with the 

permissions of the University of Adelaide’s ethics committee and involved agencies/institutions in the 

research venue. The secondary data were drawn from the results of the National Achievement Test (NAT) 

and the National Career Assessment Examination (NCAE). The gathered data were analysed and 

interpreted through the use of descriptive and inferential statistics, including structural equation modeling 

(SEM) and hierarchical linear modeling (HLM), and thematic analysis. The statistical and thematic analyses 

were carried out using SPSS (v.16), LISREL 8.80, and HLM 6.08 software.  
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Chapter 4: The Assessment Literacy            

Inventory 
 

4.1 Introduction 

The main focus of this study was to investigate the teacher’s assessment literacy and its influence 

on academic achievement and aptitude through the intervening variables at the teacher and student levels. 

Figure 4.1 below shows a graphical representation of the proposed effects of teacher assessment literacy 

on factors at the two levels and ultimately on the outcome variables. The relationships depicted in the figure 

had been drawn from the literature.  

 

Figure 4.1. Effects of teacher assessment literacy on academic achievement and aptitude through the 
intervening factors at the teacher and student levels 

To measure the assessment literacy and to answer the research questions involving the effects of 

teacher assessment literacy on the outcome variables through the intervening factors at the teacher and 

student levels, the Assessment Literacy Inventory (ALI) developed by Mertler and Campbell (2005) was 

employed. In the light of different context to which the instrument was applied and to ensure that the data 

gathered through the ALI were reliable for subsequent analysis, the instrument was validated. This chapter 

presents the validation of the ALI instrument. 

The chapter begins with the discussion of the ALI and its development to provide background 

information about the scale. After which, the previous analytic study of the ALI by its authors is reported to 
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provide information on its psychometric properties. To give an idea on how the scale was made applicable 

to the intended context, modification and pilot testing of the ALI are also described. The ALI’s validation that 

includes both the micro-level (items) and the macro-level (structure) analyses is then discussed. The 

chapter ends with a summary, which highlights the essential points.   

4.2 The Assessment Literacy Inventory (ALI) 

The development of the ALI was spurred by the poor validation results of the earlier scales on 

assessment literacy. In 1991, the first scale, the “Teacher Assessment Literacy Questionnaire (TALQ)”, 

developed by Plake (1993) was employed in a national survey both to establish its psychometric qualities 

and to measure the teacher assessment literacy. Using a sample of 555 in-service teachers from across the 

U.S., the reliability result for the whole test employing KR20 was 0.54 (Plake, Impara, and Fager, 1993). The 

survey found that out of 35 items, the teacher respondents obtained a score of 23 (66%), which led the 

researchers to conclude that the teachers were not adequately prepared to assess student learning 

(Campbell & Mertler, 2005). In 2002, Campbell et al. conducted a similar study employing the identical scale 

called the “Assessment Literacy Inventory (ALI)” to the 220 undergraduate students (Campbell & Mertler, 

2005). The data from this study yielded a reliability result of 0.74 using the same statistical technique; as 

revealed, the reliability value was higher compared to the study of Plake, et al., (1993).  Campbell et al. 

(2002, cited in Mertler & Campbell, 2005) study also found that the pre-service teachers obtained an 

average score of 21 out of 35 items (60%), two questions fewer that their in-service counterparts from the 

study of Plake et al. (1993). In 2003, Mertler tried to combine the two groups in his study. He examined and 

compared the assessment literacy of both in-service and pre-service teachers. Like Campbell et al. (2002), 

he used a slightly modified version of TALQ (Plake, 1993) and called the instrument, the “Classroom 

Assessment Literacy Inventory (CALI)”. Mertler (2003) noted that the results of his study yielded similar 

results with those of Plake et al. (1993) and Campbell et al. (2002). Using KR20, Mertler (2003) obtained 

reliability results of 0.57 for the in-service teachers (Plake et al. study, KR20=0.54) and 0.74 for the pre-
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service teachers (Campbell et al. study, KR20=0.74). On the levels of assessment literacy, Mertler (2003) 

found that the in-service teachers’ mean score was 22, quite similar with the results obtained by Plake et al. 

(1993), and the pre-service teachers’ average score was 19, also about the same with the finding of 

Campbell et al. (2002) study (Campbell & Mertler, 2005). 

Having employed identical instruments as TALQ and having obtained consistently low reliability 

results, both studies of Campbell et al. (2002) and Mertler (2003) concluded that the original instrument 

(TALQ, to include the identical scales of ALI and CALI) possessed poor psychometric qualities. Their 

criticisms of the original scale as “difficult to read, extremely lengthy, and contained items that were 

presented in a decontextualized way” led them to recommend for a complete revision or development of a 

new assessment literacy scale. Hence, the new ALI, which contains different items and structure from the 

earlier instruments, was developed by Mertler and Campbell in 2003 (Mertler & Campbell, 2005, pp. 8-9). 

This new assessment literacy scale was intended to be a context-based instrument to appropriately capture 

the teacher assessment literacy (Campbell & Mertler, 2005). 

The ALI consists of 35 multiple-choice items that are embedded in five classroom-based scenarios. 

Each scenario reflects a classroom situation that features a teacher doing assessment-related activities and 

making assessment-related decisions. The situation in each scenario is followed by seven items that are 

aligned to the Standards for Teacher Competence in the Educational Assessment of Students (STCEAS) 

developed by the American Federation of Teachers (AFT), National Council on Measurement in Education 

(NCME), and the National Education Association (NEA), 1990. Each stem has four options, with a 

distribution of one correct answer and three distracters (Campbell & Mertler, 2005).  

4.3 Previous Analytic Practices 

As a new scale, the ALI was initially validated (face validation) by its authors being the experts in 

classroom assessment themselves. After the development of the ALI, the authors reviewed the items to 

ensure their alignment with the standards and to check for the item clarity, readability, and the accuracy of 
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the keyed answers. Items that had issues with any of these qualities were revised. They continued with their 

judgmental review until consensus was reached regarding the item appropriateness and quality (Mertler & 

Campbell, 2005). 

After the face validation, the ALI was trialed twice to establish its psychometric properties. In the 

first trial, which was done in 2003, the ALI was administered to 152 undergraduate pre-service students who 

took the introductory assessment courses that were aligned with the STCEAS (AFT, NCME, & NEA, 1990). 

The authors analysed the resulting data using the Test Analysis Program (TAP) of Brooks and Johanson 

(2003, as cited in Mertler & Campbell, 2005). After undertaking the item analysis, they made appropriate 

revisions on the ALI problematic items. In the second trial, which was done in 2004, the revised ALI was 

conducted to the 250 undergraduate students after completing their tests and measurement course. The 

authors analysed the data using the SPSS software (v.11) and TAP (v.5.2.7). The results of the two trials 

were used by the authors to judge the acceptability of the ALI scale. 

In the initial pilot test, the results revealed that the ALI had an overall KR20 of 0.75, mean item 

difficulty of 0.64, and the mean item discrimination of 0.32. The authors reported that these values already 

indicated acceptability of the ALI from a psychometric perspective. Further analysis also disclosed that 

when four of the 35 items were removed, there was an improvement on the overall reliability. As a result, 

the ALI was slightly revised. Moreover, the results of the second phase of pilot testing appeared to further 

indicate the utility of the ALI as an assessment literacy scale. The overall KR20 of 0.74, mean item difficulty 

of 0.68, and the mean item discrimination of 0.31 confirmed both the results of the first phase of the pilot 

test and the acceptability of the ALI as an assessment literacy scale. The authors cited research studies as 

a support to their claim that ALI is an acceptable instrument. For instance, they reported that Kehoe (1995) 

recommended a reliability value as low as 0.50 for a short test (10-15 items), though tests with over 50 

items should yield KR20 values of 0.80 or higher. They also cited Chase (1999, cited in Mertler & Campbell, 

2005) who suggested that a test of this type should have a reliability coefficient not lower than 0.65, but 

preferably higher. Similar suggestion from Nitko (2001, as cited in Mertler & Campbell, 2005) who 
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advocated the acceptable range of reliability coefficient as between 0.70 and 1.00 was also reported. 

Looking at the results, the ALI authors reported that the ALI reliability fell within the acceptable values. As to 

the item difficulty results, the authors presented that 25 of the 35 ALI items were answered correctly by a 

percent of examinees that fell within 30% and 80%, a range that is acceptable according to Kehoe (1995). 

The other support cited was from Chase (1999, as cited in Mertler & Campbell, 2005) who said that the 

range for effective item difficulties was from 0.20 to 0.85. Again, as 28 of ALI’s items fell within these values, 

acceptability of the ALI was justified by this difficulty index. Finally, the authors reported that by item 

discrimination index, the ALI was also found to be acceptable. As cited, Chase (1999) stated that 

discrimination values of 0.30 and higher indicate fairly good item quality. Using this range as a basis, 20 of 

the ALI’s items were acceptable. The authors justified the remaining items by saying that it is 

mathematically impossible to obtain high discrimination value on items that have high difficulty value. The 

authors concluded that as ALI had acceptable psychometric qualities by the indices they used, it is an 

appropriate assessment literacy instrument. As a further justification, the authors did note that although 

when used with pre-service teachers the reliability result of the ALI was the same with Campbell et al. 

(2002) study, the “user-friendly format of the ALI” which served to reduce the cognitive overload relevant to 

the 35 unrelated items as found in the early scales and the unique classroom-based scenarios featured in 

the instrument made the ALI more relevant in terms of measuring the teacher’s assessment literacy.  

From the validation of the ALI, the authors provided relevant recommendations. Specifically, 

Campbell and Mertler (2005) encouraged the employment of ALI with pre-service teachers in future studies 

to further improve and validate the instrument. They likewise recommended that the ALI be used with in-

service teachers to further establish its utility and to ascertain its status as a valid assessment literacy scale. 

The recommendations to capture the teaching experience and to use the scale with in-service teachers had 

been considered and thus helped provide the rationale for the use of the ALI in this research study. In 

addition, the ALI was transported to the Tawi -Tawi context based on the objectives of this study and as the 

scale of this kind is not yet available in the Philippines. Moreover, the ALI is believed to be applicable to the 
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Tawi –Tawi context, as the Philippines and the US, where the ALI was developed and employed, have 

similar education systems.   

The use of techniques under the Classical Test Theory (CTT) in validating any instrument has 

shortcomings (see Chapter 3). In view of this criticism, there is a need to recalibrate the ALI. The validation 

of the ALI in this study involved the use of newer psychometric methods that include the Rasch Model for 

the item-level analysis and the confirmatory factor analysis (CFA)/structural equation modeling (SEM) for 

the structure-level analysis. 

4.4 ALI Modification to Suit the Tawi-Tawi Context 

To make the ALI usable to the Tawi-Tawi/Philippine context where the study was conducted, it was 

slightly modified by the researcher. Modifications were done mainly on teacher names and topics in the 

scenarios and the corresponding items. The original teacher names were changed to local names to help 

contextualize the scale. Where the topic/s in any of the situations/items was/were found to be irrelevant to 

the context, parallel topics were used. However, in changing any of the topics, the original structure of the 

ALI scenarios and items were preserved to maintain the integrity of the scale. Sample original and modified 

ALI items are presented in Table 4.1 (also see Appendix B) to show the modifications in the instrument. 

After modification, the ALI was validated by the researcher’s supervisors and three experts from the 

researcher’s home university, the Mindanao State University in Tawi-Tawi (MSU Tawi-Tawi), for the 

appropriateness and suitability of the items. From the expert validation, the ALI’s items were judged as 

acceptable for the Tawi-Tawi context and thus the instrument could be administered. After the expert 

validation, the ALI was pilot tested with the 45 elementary and secondary school teachers of MSU Tawi-

Tawi to check again for its reliability and for reasons as mentioned in Chapter 3 (Subsection 3.4.3). The 

reliability was determined using the SPSS software (v.16). A Cronbach Alpha of 0.75, which indicated 

acceptable reliability, was obtained. Hence, the adapted ALI was made part of the Teacher Questionnaire, 

which was employed to collect data from teacher respondents in this study. 
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Table 4.1. Sample original and modified ALI items 

Original ALI Items Modified ALI Items 

Scenario #1 

Ms. O’cannor, a math teacher, questions how well 

her 10th grade students are able to apply what they have 

learned in class to situations encountered in their 

everyday lives. Although the teacher’s manual contains 

numerous items to test understanding of mathematical 

concepts, she is not convinced that giving a paper-and-

pencil test is the best method for determining what she 

wants to know. 

Scenario #1 

Mr. Kalim, a math teacher, questions how well his 

fourth year high school students are able to apply what they 

have learned in class to situations encountered in their 

everyday lives. Although the teacher’s manual contains 

numerous items to test understanding of mathematical 

concepts, he is not convinced that giving a paper-and-pencil 

test is the best method for determining what he wants to 

know.  

1. Based on the above scenario, the type of assessment 

that would best answer Ms. O’cannor’s question is 

called a/an _____.  

a) performance assessment  

 b) extended response assessment 

c) authentic assessment   

d) standardized test 

1. Based on the above scenario, the type of assessment 

that would best answer Mr. Kalim’s question is called 

a/an _____.  

a) performance assessment  

 b) extended response assessment 

c) authentic assessment   

d) standardized test 

2. In order to grade her students’ knowledge accurately 

and consistently, Ms. O’cannor would be well advised 

to ___. 

a) identify criteria from the unit objectives  and create 

a scoring rubric 

b) develop a scoring rubric after getting a feel for 

what students can do 

c) consider student performance on similar types of 

assignments 

d) consult with experienced colleagues about criteria 

that has been used in the past 

2. In order to grade his students’ knowledge accurately 

and consistently, Mr. Kalim would be well advised to 

_____. 

a) identify criteria from the unit objectives  and create a 

scoring rubric 

b) develop a scoring rubric after getting a feel for what 

students can do 

c) consider student performance on similar types of 

assignments 

d) consult with experienced colleagues about criteria 

that has been used in the past  

4.5 Current Validation of the ALI 

As the ALI had been modified and applied to a different context, and to ensure that the data 

obtained from the instrument were reliable for further analysis and valid inferences, it had been subjected to 
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further validation by the researcher. However, in validating the ALI, the researcher adopted a different 

approach from what the authors of the scale employed in their analytic study. The ALI authors employed a 

deterministic approach often referred to as the Classical Test Theory or CTT. In view of the shortcomings of 

the CTT (Hambleton & Jones, 1993; Alagumalai & Curtis, 2005), the researcher employed a probabilistic 

approach. As previously mentioned, the Rasch model and the confirmatory factor analysis (CFA)/structural 

equation modeling (SEM) were used to validate the ALI at the item-level (micro-level analysis) and the 

structure-level (Macro-level analysis), respectively (see Chapter 3 for details). 

4.6 Item Analysis of the ALI using the Rasch Model 

The item-level analysis was carried out to examine the ALI at the ‘micro level’.  Its main purpose 

was to find out how each of the items fits the model and to examine the unidimensionality of the ALI scale.  

The Item Response Theory using the Rasch Model was employed for the item-level analysis. To run the 

analysis, the ConQuest 2.0 software (Wu, Adams, Wilson, & Haldane, 2007) was used. 

The analysis of the ALI items was carried out using the responses from the 582 elementary (Grade 

6) and secondary (Fourth and second Year) school teachers. All teachers in the targeted levels were 

considered for this study. To judge the acceptability of the items, the residual-based fit statistics were used. 

The Infit Weighted Mean Square (IWMS) and the t-statistic (t) were particularly employed to indicate 

whether or not an item conforms to the Rasch Model. As ALI is in the form of a test, a range of 0.80 to 1.20 

(Linacre, 2002) for IWMS, and -2 to +2 for t (Wu & Adams, 2007) were used to indicate acceptable item fit. 

Items that fell beyond these ranges were removed one at a time as they violated the measurement 

requirements.  

The first analysis involved the seven-factor model corresponding to the seven standards or 

principles of assessment as developed by AFT, NCME, and NEA (1990). Each of these standards was 

analysed separately using the Rasch Model.  
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The initial and final analysis for Standard 1 included the 5 items and the responses from all the 

participants. The fit statistics for each item were obtained. The results are presented in Table 4.2. As can be 

seen, the first run of the data provided results in which all items possessed acceptable fit statistic values. All 

the IWMS values were within the acceptable range of 0.80 – 1.20 and all t values were within the allowed 

range of -2 to +2. The results indicate that the items fit the Rasch model. Moreover, the value of separation 

reliability (0.99) indicates that measurement error was small and there was a high discriminating power 

(Alagumalai & Curtis, 2005; Ben, 2010). This further indicates that the items have more precise 

measurement and reliability (Wright & Stone, 1999). Hence, the five items (1, 8, 15, 22, & 29) can be finally 

taken to measure Standard 1. 

Table 4.2. Results of the initial and final item analysis of the ALI items under Standard 1 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

1 1   1.03 0.07 0.97 - 0.4 
8 1 - 0.13 0.06 0.98 - 0.8 
15 1   1.09 0.07 0.98 - 0.3 
22 1 - 0.65 0.06 1.00 - 0.2 
29 1 - 1.334 0.13 1.02   0.6 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 562.67; df=4; Sig level=0.000;  
*1 - Choosing Assessment Methods  

Table 4.3 on the next page presents the Rasch analysis results of the five items under Standard 2. 

As can be spotted, all the items were within the acceptable ranges of IWMS and t. These results indicate 

that the items fit the Rasch Model. Besides, the separation reliability value of 0.99 implies less error and 

high discriminating power (Alagumalai & Curtis, 2005; Ben, 2010). It also indicates that the items have high 

measurement capacity (Wright & Stone, 1999). Thus, items 2, 9, 16, 23, and 30 can be employed to 

represent Standard 2. 
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Table 4.3. Results of the initial and final item analysis of the ALI items under Standard 2 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

2 2 - 1.12 0.07 1.00   0.2 
9 2 - 0.59 0.07 1.00 - 0.2 
16 2   0.71 0.08 1.01   0.2 
23 2   0.40 0.08 1.03   0.4 
30 2   0.602 0.14 1.03   0.4 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 462.98; df=4; Sig level=0.000;  
*2 - Developing Assessment Methods  

Similar results appear for all the items under Standard 3. As shown in Table 4.4, IWMS and t values 

were within the acceptable range, which imply that items 3, 10, 17, 24, and 31 fit the Rasch Model. In other 

words, these items are acceptable. In addition, the value of separation reliability (0.99) indicates less error, 

high discriminating power ((Alagumalai & Curtis, 2005; Ben, 2010), and high measurement capacity (Wright 

& Stone, 1999). Thus, the items reflect the assessment principle as delineated in Standard 3. 

Table 4.4. Results of the initial and final item analysis of the ALI items under Standard 3 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

3 3   0.73 0.07 0.98 - 0.2 
10 3   0.01 0.07 1.01   0.4 
17 3 - 1.25 0.06 0.97 - 1.2 
24 3   0.61 0.07 1.02   0.3 
31 3 - 0.113 0.14 1.01   0.2 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 573.17; df=4; Sig level=0.000;  
*3 -   Administrating, Scoring, and Interpreting Assessment Results 

Table 4.5 shows the results of the initial and final item analysis of the five items under Standard 4. It 

can be spotted from the table that similar pattern appears for items 4, 11, 18, 25, and 32. The acceptable 

IWMS and t values indicate that these items follow the Rasch model and can be accepted. Moreover, the 

separation reliability value of 0.97 provides that the items are capable of measuring the assessment 

principle as represented in Standard 4. Hence, the items can be taken to measure assessment literacy in 

Standard 4. 

 



95 
 

Table 4.5. Results of the initial and final item analysis of the ALI items under Standard 4 
 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

4 4 - 0.38 0.06 1.01 0.6 
11 4   0.23 0.06 1.03 0.6 
18 4   0.28 0.06 1.01 0.3 
25 4   0.46 0.06 1.01 0.2 
32 4 - 0.685 0.13 1.00 0.2 

Separation Reliability = 0.97; Chi-Square Test of Parameter Equality = 135.67; df=4; Sig level=0.000;  
*4 -   Using Assessment Results 

The results of the initial and final analysis for the five items under Standard 5 are shown in Table 

4.6. As revealed, items 5, 12, 19, 26, and 33 had acceptable IWMS and t values that indicate acceptability 

of these items according to the Rasch model. A value of 0.87, though lower than those in Standards 1, 2, 3, 

and 4, for separation reliability provides support that the five items possessed acceptable psychometric 

property. Thus, the items can measure assessment principle/literacy as represented in Standard 5. 

Table 4.6. Results of the initial and final item analysis of the ALI items under Standard 5 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

5 5  0.05 0.06 0.99 - 0.3 
12 5  0.43 0.06 1.00 - 0.0 
19 5  0.08 0.06 0.99 - 0.3 
26 5  0.30 0.06 0.99 - 0.1 
33 5 - 0.865 0.13 0.99 - 0.6 

Separation Reliability = 0.87; Chi-Square Test of Parameter Equality = 67.13; df=4; Sig level=0.000;  
*5 -   Developing Valid Grading Procedures 

The results in Table 4.7 provide similar picture for the five items under Standard 6. As can be 

gleaned, all IWMS values are within the acceptable range. Similarly, all t values are within the allowed 

range. These results suggest that the items fit the Rasch Model. In addition, the separation reliability value 

of 0.99 indicates desirable psychometric property. Thus, items 6, 13, 20, 27, and 34 can be utilised to 

measure the literacy on assessment principle as delineated in Standard 6. 
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Table 4.7. Results of the initial and final item analysis of the ALI items under Standard 6 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

6 6   0.39 0.07 1.00   0.0 
13 6   0.70 0.07 0.99 - 0.1 
20 6 - 0.03 0.06 1.02   0.5 
27 6 - 0.76 0.06 1.01   0.4 
34 6 - 0.296 0.13 0.95 - 2.0 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 292.88; df=4; Sig level=0.000;  
*6 -   Communicating Assessment Results 

Table 4.8 above shows the results of the initial and final item analysis of the five items under 

Standard 7. As can be spotted, similar results appear for items 7, 14, 21, 28, and 35. With the acceptable 

IWMS and t values and high separation reliability, these items appear to fit the Rasch model and to possess 

good psychometric property. Thus, the items reflect the assessment principle described in Standard 7 and 

can be used to measure the relevant literacy. 

Table 4.8. Results of the initial and final item analysis of the ALI items under Standard 7 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

7 7 - 0.90 0.06 1.00   0.0 
14 7   0.00 0.07 1.00 - 0.1 
21 7 - 0.12 0.07 1.01   0.3 
28 7   0.98 0.07 1.00   0.1 
35 7  0.030 0.14 1.04   1.1 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 376.23; df=4; Sig level=0.000; *7 –  
Recognizing unethical, illegal, and otherwise inappropriate Assessment Methods and Uses of Assessment Results 

 The 35 ALI items were also subjected to Rasch analysis as a one-factor structure. This was to 

determine if all the items reflect a single or a dominant dimension called ‘assessment literacy’. This model 

was tested as the assessment principles represented by the standards all pertain to teachers’ knowledge 

and skills in the area of student assessment. The analysis and results are presented below.  

The initial analysis included all the items and the responses from all the participants. The fit 

statistics for each item were obtained. The results are presented in Table 4.9. As can be seen, the first run 

of the data provided results in which all items possessed acceptable fit statistic values except Item 22 that 

was found to be misfitting due to t-value of below the acceptable minimum range (-2.0). This item was 
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removed, as it indicated possible redundancy in the participants’ responses (lack of expected stochastic fit 

or violation of local item independence) (Schumacker, 2004).  

Table 4.9. Results of the initial analysis of the ALI items 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

1 1   0.75 0.07 0.95 - 0.7 
2 2 - 0.99 0.06 1.00   0.1 
3 3   0.80 0.07 1.00   0.1 
4 4 - 0.42 0.06 0.99 - 0.4 
5 5   0.14 0.07 0.95 - 1.1 
6 6   0.39 0.07 0.97 - 0.5 
7 7 - 0.89 0.06 1.01   0.6 
8 1 - 0.40 0.06 1.04   1.4 
9 2 - 0.43 0.06 1.04   1.6 

10 3   0.08 0.07 1.04   0.9 
11 4   0.31 0.07 1.04   0.8 
12 5   0.52 0.07 1.02   0.3 
13 6   0.70 0.07 0.95 - 0.7 
14 7 - 0.03 0.06 1.03   0.7 
15 1   0.81 0.07 0.96 - 0.6 
16 2   0.91 0.07 0.98 - 0.3 
17 3 - 1.18 0.06 1.00   0.1 
18 4   0.27 0.07 1.03   0.7 
19 5   0.17 0.07 0.95 - 1.1 
20 6 - 0.03 0.06 1.02   0.6 
21 7 - 0.14 0.06 1.02   0.6 
22 1 - 0.92 0.06 0.94  -2.7** 
23 2   0.60 0.07 1.02   0.3 
24 3   0.68 0.07 1.06   0.9 
25 4   0.45 0.07 1.01   0.3 
26 5   0.39 0.07 1.01   0.2 
27 6 - 0.77 0.06 1.02   1.0 
28 7   0.92 0.07 0.95 - 0.6 
29 1 - 1.60 0.06 1.05   1.4 
30 2   0.80 0.07 0.99 - 0.1 
31 3 - 0.05 0.06 0.99 - 0.3 
32 4 - 0.73 0.06 1.00 - 0.1 
33 5 - 0.80 0.06 1.02   0.9 
34 6 - 0.30 0.06 0.99 - 0.4 
35 7   0.001 0.39 0.97 - 0.7 

*1 -  Choosing Assessment Methods; 2 – Developing Assessment Methods; 3 – Administrating, Scoring, and Interpreting 
Assessment Results; 4 – Using Assessment Results; 5 – Developing Valid Grading Procedures; 6 – Communicating 
Assessment Results; 7 – Recognizing unethical, illegal, and otherwise inappropriate Assessment Methods and Uses of 
Assessment Results;**Misfitting 
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After the removal of item 22, the whole data set was recalibrated. The results of the second run are 

shown in Table 4.10 on the next page. As presented, all items were found to fit the Rasch Model in the 

second and final run as indicated by their corresponding fit statistic values. The value of separation 

reliability (0.99) was indicative of the small measurement error, high discriminating power (Alagumalai & 

Curtis, 2005), and high measurement capacity (Wright & Stone, 1999). The acceptable fit statistic and 

separation reliability values provide evidence that the ALI items are of acceptable quality. The Rasch item 

analysis results indicated that the 34 remaining items of the ALI conformed to the Rasch Model and 

satisfied the unidimensionality requirement. Hence, the ALI items were deemed appropriate in measuring 

the teacher assessment literacy as a single or dominant dimension.   

Item 22 asks about the appropriate method of evaluating the pupils’ writing skills. It is believed that 

this item is familiar to many Tawi-Tawi’s elementary and secondary school teachers as it asks about the 

common evaluation method and skills. As such, it was unexpected that this item did not fit the Rasch Model. 

Perhaps, the over-fitted t value for this item is influenced by some identical or similar pattern of responses 

from the participants. However, further analysis is warranted. 

 

 

 

 

 

 

 

 

 

 



99 
 

Table 4.10. Results of the final item analysis of the ALI items 

Item # Standard* Estimate 
(Difficulty) 

Error IWMS t 

1 1   0.72 0.07 0.92 - 1.2 
2 2 - 1.01 0.06 1.01   0.3 
3 3   0.77 0.07 0.99 - 0.1 
4 4 - 0.44 0.06 1.01   0.2 
5 5   0.11 0.07 0.96 - 1.0 
6 6   0.36 0.07 0.98 - 0.5 
7 7 - 0.92 0.06 1.03   1.3 
8 1 - 0.43 0.06 1.02   0.6 
9 2 - 0.45 0.06 1.05   1.8 
10 3   0.05 0.07 1.03   0.8 
11 4   0.28 0.07 1.01   0.1 
12 5   0.49 0.07 0.99 - 0.1 
13 6   0.67 0.07 0.95 - 0.9 
14 7 - 0.05 0.06 1.00   0.0 
15 1   0.78 0.07 0.95 - 0.7 
16 2   0.88 0.07 0.97 - 0.3 
17 3 - 1.20 0.06 1.01   0.2 
18 4   0.24 0.07 1.02   0.4 
19 5   0.14 0.07 0.91 - 2.0 
20 6 - 0.06 0.06 1.00   0.0 
21 7 - 0.17 0.06 1.02   0.7 
22 2   0.57 0.07 1.00   0.0 
23 3   0.65 0.07 1.03   0.4 
24 4   0.42 0.07 0.99 - 0.3 
25 5   0.36 0.07 1.01   0.2 
26 6 - 0.80 0.06 1.02   1.0 
27 7   0.90 0.07 0.95 - 0.7 
28 1 - 1.62 0.06 1.06   1.9 
29 2   0.78 0.07 0.98 - 0.3 
30 3 - 0.08 0.06 1.00 - 0.0 
31 4 - 0.76 0.06 0.98 - 0.8 
32 5 - 0.83 0.06 1.03   1.3 
33 6 - 0.33 0.06 0.99 - 0.5 
34 7 - 0.03 0.38 0.98 - 0.4 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 3306.81; df=33; Sig level=0.000  

 

4.7 Analysis of the ALI Structure using Confirmatory Factor Analysis (CFA) 

To determine the ALI scale at the macro-level, the structure-level analysis was carried out. The 

main purpose of doing this analysis was to examine the structure of the ALI scale and if the proposed model 

for the ALI fits the data. As the ALI was devised using the AFT, NCME, and NEA’s (1990) standards, the 
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CFA was employed. To run the analysis, LISREL 8.80 software (Jöreskog & Sörbom, 2006) was used. The 

succeeding subsections present and discuss CFA results. 

4.7.1 Structural Analysis using CFA  

The 34 ALI items that fit the Rasch Model were subjected to CFA. The items were tested in terms of 

the seven-factor model as hypothesised by the authors of the ALI. The seven-factor structure of the ALI 

corresponded to the Standards (Standard 1 to Standard 7) for Teacher Competence in the Educational 

Assessment of Students developed by AFT, NCME, & NEA (1990). Under this model, the standard 

represents the latent factor (the unobserved factor) and the items serve as the manifest variables (the 

observed factors). Standard 1 has four items (items 1, 8, 15, and 29) while the rest of the standards have 

five items each: Standard 2 - items 2, 9, 16, 23, and 30; Standard 3 - items 3, 10, 17, 24, and 31; Standard 

4 - items 4, 11, 18, 25, and 32; Standard 5 - items 5, 12, 19, 26, and 33; Standard 6 - items 6, 13, 20, 27, 

and 34; and Standard 7 - items 7, 14, 21, 28, and 35. The structure of the seven-factor model is presented 

in Figure 4.2. 

4.7.1.1. Model Fit 

In evaluating the ALI’s hypothesised model, the overall model fit to the data was first examined 

using the results of chi-square (χ2) statistic, ratio of chi-square to its degrees of freedom, root mean square 

error of approximation (RMSEA), standardised root mean square residual (SRMR), goodness-of–fit index 

(GFI), adjusted goodness-of-fit index (AGFI), comparative fit index (CFI), and parsimony goodness-of-fit 

index (PGFI). These indices and their corresponding permissible values/ranges were discussed in Chapter 

3. 
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Figure 4.2. Structure of the Seven-Factor Model for the ALI 
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Table 4.11 presents the summary results of the used fit indices for the ALI’s seven-factor structure. 

Of the eight fit indices reported, only two (RMSEA and SRMR) showed acceptable fit while the other five 

(X2, X2/df, GFI, AGFI, and CFI) revealed poor fit of the model to the data. Moreover, it was noted that 

although RMSEA and SRMR exhibited acceptable fit, their values were closer to the adopted thresholds. 

Furthermore, the PGFI indicated some complexity in the ALI’s hypothesised model. These results generally 

indicate that the ALI’s seven-factor structure did not fit the data well and therefore the current factorial 

structure can be challenged. 

Table 4.11. Summary results of fit indices for the seven-factor ALI structure 

Fit Index Obtained Value Remark 

X2 3433.70 (P = 0.0) (significant) Poor fit 

X2 /df 3433.70/506 = 6.79 Poor fit 

RMSEA 0.09 Acceptable fit 

SRMR 0.08 Acceptable fit 

GFI 0.77 Poor fit 

AGFI 0.73 Poor fit 

CFI 0.53 Poor fit 

PGFI 0.66 Some model complexity 

 

4.7.1.2. CFA of the ALI Hypothesised Measurement Model 

In addition to checking the overall model fit, the ALI items were examined using the factor loadings 

to gauge whether or not the items reflected the factors that they were presumed to represent. The scoring of 

the ALI was dichotomous with responses being scored as either correct (1) or incorrect (0). As such, a 

factor loading of 0.30 (Kline, 1994) was employed. The factor loadings are presented in Table 4.12.  

As can be seen from Table 4.12, the majority of the ALI items have factor loadings below the 

adopted threshold of 0.30. The number of ALI’s items (by standard) that exhibited acceptable factor 

loadings are as follows: Standard 1 – two items (ALI1 & ALI15); Standard 2 – none; Standard 3 – three 

items (ALI3, ALI17, & ALI31); Standard 4 – two items (ALI11 & ALI 32); Standard 5 – two items (ALI12 & 
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ALI19); Standard 6 – two items (ALI6 & ALI13); and Standard 7 – four items (ALI7, ALI21, ALI28, & ALI35). 

In total, only 15 items exhibited acceptable factor loadings. These results reveal that the items do not 

uniquely represent the factors under the seven-factor structure of the ALI and are consistent with the finding 

regarding the poor model fit of the ALI’s seven-factor structure. Hence, it seems that the hypothesised 

seven-factor structure may not be appropriate for the ALI. 

Table 4.12. Factor loadings of ALI items under the seven-factor model 

Factor Item Loading(se)* 

 

1 (Standard 1) 

ALI1 0.55(0.05) 

ALI8 0.28(0.05) 

ALI15 0.59(0.05) 

ALI29 0.11(0.05) 

 

2 (Standard 2) 

ALI2 0.17(0.04) 

ALI9 0.13(0.04) 

ALI16 0.26(0.05) 

ALI23 0.18(0.04) 

ALI30 0.21(0.05) 

 

3 (Standard 3) 

ALI3 0.58(0.05) 

ALI10 0.19(0.05) 

ALI17 0.49(0.05) 

ALI24 0.26(0.05) 

ALI31 0.36(0.05) 

 

4 (Standard 4) 

ALI4 0.15(0.04) 

ALI11 0.31(0.05) 

ALI18 0.17(0.04) 

ALI25 0.29(0.05) 

ALI32 0.30(0.05) 

 

5 (Standard 5) 

ALI5 0.29(0.04) 

ALI12 0.31(0.04) 

ALI19 0.42(0.04) 

ALI26 0.23(0.04) 

ALI33 0.11(0.03) 

 

6 (Standard 6) 

ALI6 0.34(0.04) 

ALI13 0.43(0.04) 

ALI20 0.28(0.04) 

ALI27 0.21(0.04) 

ALI34 0.27(0.04) 

 

7 (Standard 7) 

ALI7 0.31(0.05) 

ALI14 0.28(0.05) 

ALI21 0.33(0.05) 

ALI28 0.60(0.05) 

ALI35 0.38(0.05) 

*n = 582 
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4.8 Confirmatory Factor Analysis of the Alternative Model 

To provide alternative model to what the ALI proponents had hypothesised, a one-factor model was 

further tested for the ALI structure. This was carried out as the 34 ALI items could possibly represent a 

single or unitary dimension that can be labeled ‘assessment literacy’. Although this has already been 

established through the Rasch Model, the analysis could be done to provide comparison and a better 

understanding of the ALI structure. The following subsections present and discuss the CFA results of the 

alternative model. 

4.8.1. Structural Analysis of the Alternative Model using CFA 

The 34 ALI items were further subjected to CFA. The items were examined in terms of one-factor 

structure. All items were loaded to one latent construct called the “assessment literacy (ASLIT)”. This model 

was evaluated using the same technique and fit indices as discussed in Chapter 3. The structure of the 

model is presented in Figure 4.3. 
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Figure 4.3. Structure of one-factor model for ALI 
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4.8.1.1. Model Fit 

Similar to the previous analyses, the overall model fit of the ALI’s hypothesised alternative model to 

the data was initially examined using the results of chi-square (χ2) statistic, ratio of chi-square to its degrees 

of freedom, root mean square error of approximation (RMSEA), standardised root mean square residual 

(SRMR), goodness-of–fit index (GFI), adjusted goodness-of-fit index (AGFI), comparative fit index (CFI), 

and parsimony goodness-of-fit index (PGFI) (see Chapter 3 for details about these indices). The results are 

shown in Table 4.13. 

It can be gleaned from Table 4.13 that the CFA results of one-factor model are similar with what 

were obtained under the seven-factor model. Although the resulting values of X2, X2/df, GFI, CFI, and PGFI 

increased/decreased, they likewise indicate poor fit and some model complexity. Hence, it can be deduced 

from CFA results that a one-factor structure still appears inappropriate for the ALI.  

Table 4.13. Summary results of fit indices for the one-factor ALI structure 

Fit Index Obtained Value Remark 

X2 3640.97 (P = 0.0) (significant) Poor fit 

X2 /df 3640.97/527 = 6.91 Poor fit 

RMSEA 0.09 Acceptable fit 

SRMR 0.08 Acceptable fit 

GFI 0.76 Poor fit 

AGFI 0.73 Poor fit 

CFI 0.50 Poor fit 

PGFI 0.68 Some model complexity 

 

4.8.1.2. CFA of the ALI Hypothesised Alternative Measurement Model 

The ALI items were also examined under the one-factor structure. The results (factor loadings) are 

presented in Table 4.14. As can be spotted from the table, majority of the items (19 items) exhibited factor 

loadings of at least 0.30, the threshold adopted for the ALI scale. These items are ALI1, ALI3, ALI5, ALI6, 
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ALI11, ALI12, ALI13, ALI15, ALI16, ALI19, ALI20, ALI23, ALI26, ALI27, ALI29, ALI31, ALI32, ALI33, and 

ALI35. It appeared that more items could be accepted under this tested model. However, with still 15 items 

remaining unacceptable due to low factor loadings, the one-factor structure for the ALI can also be 

challenged. These results are consistent with the poor overall model fit of one-factor structure to the data. 

These suggest that ALI may have other factorial structure and thus further CFA of ALI’s structure using 

other models is warranted in future studies.   

Table 4.14. Factor loadings of ALI items under the one-factor model 

Factor Item Loading(se)* 

 

 

 

 

 

 

 

 

 

Assessment Literacy 

(ASLIT) 

 

 

ALI1 0.56(0.04) 
ALI2 0.26(0.04) 
ALI3 0.37(0.04) 
ALI4 0.24(0.04) 
ALI5 0.42(0.04) 
ALI6 0.46(0.04) 
ALI7 0.23(0.04) 
ALI8 0.26(0.04) 
ALI9 0.22(0.04) 

ALI10 0.21(0.04) 
ALI11 0.33(0.04) 
ALI12 0.40(0.04) 
ALI13 0.46(0.04) 
ALI14 0.27(0.04) 
ALI15 0.49(0.04) 
ALI16 0.39(0.04) 
ALI17 0.28(0.04) 
ALI18 0.21(0.04) 
ALI19 0.53(0.04) 
ALI20 0.30(0.04) 
ALI21 0.28(0.04) 
ALI23 0.43(0.04) 
ALI24 0.27(0.04) 
ALI25 0.21(0.04) 
ALI26 0.34(0.04) 
ALI27 0.32(0.04) 
ALI28 0.14(0.05) 
ALI29 0.53(0.04) 
ALI30 0.12(0.05) 
ALI31 0.30(0.04) 
ALI32 0.37(0.04) 
ALI33 0.38(0.04) 
ALI34 0.18(0.05) 
ALI35 0.35(0.04) 

*n = 582 



108 
 

4.9 Model Used in the Study 

The seven-factor and one-factor models for the ALI were tested in this study using the Rasch Model 

and CFA/SEM. The Rasch analysis results indicated that both models/factorial structures are appropriate 

for the tested instrument. However, CFA results revealed otherwise. While the results of Rasch Model and 

CFA appeared contradictory, the acceptable structures revealed by the former can be adopted. The factorial 

structure that fits the Rasch Model is believed to be sound due to the strength of Rasch Model as a 

validation technique. According to Cavanagh & Romanoski (2006), Rasch technique is powerful due to its 

strict adherence to measurement requirements; thus, it can be utilised to establish the measurement 

capacity of any instrument. Moreover, Rasch Model seems to be superior to those of Classical Test Theory 

(CTT), which includes CFA/SEM. Its theoretical and mathematical foundations are more grounded than its 

classical counterpart (Ewing, Salzberger & Sinkovics, 2005). Hence, both seven-factor model and one-

factor model were used in this study.  

4.10 Summary 

In this chapter, the ALI scale was validated using the data collected from the 582 elementary and 

secondary school teachers. The ALI was validated at the “micro” and “macro” levels. For the micro-level 

analysis, items were analysed using the Rasch model. Rasch analysis involved items under the seven-

factor structure and the one-factor structure. For the macro-level analysis, the ALI’s seven-factor and one-

factor models were determined using the CFA technique. The results of Rasch analysis indicated that both 

seven-factor and one-factor models are appropriate for the ALI. However, the CFA provided contradictory 

results. Based on Rasch analysis results, this study used both models for the ALI. The seven-factor model 

can be used to gauge the teacher assessment literacy on the seven specific assessment areas/principles 

covered in the study. Moreover, the one-factor model can be utilised to examine the general assessment 

literacy of teacher respondents.  
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Chapter 5: The Assessment Practices 

Inventory 
 

5.1 Introduction 

This study attempted to investigate the influence of teacher assessment literacy on other relevant 

attributes. The attempt was spurred by the view that assessment literacy can possibly affect other teachers’ 

characteristics, which further impact on their performance in carrying out the teaching-learning process. 

One of the characteristics deemed affected by assessment literacy is the ‘assessment practices’. 

The consideration of the teacher assessment practices stems from the view that knowledge is 

related to practice. The close link between these attributes has long been assumed in education and allied 

disciplines. However, it does not always follow that one’s knowledge results to one’s practice. Thus, more 

evidence is needed to establish the direct effect of knowledge on practice. In this study, the influence of 

teachers’ assessment literacy on their assessment practices was examined to substantiate the assumed 

link and to provide a context for professional development. Figure 5.1 depicts the general relationship 

concerning assessment practices and other tested variables. To carry out the investigation, an instrument 

was needed. Hence, the ‘Assessment Practices Inventory (API)’ was developed. In this chapter, the 

development and calibration of the API are described. 

 

Figure 5.1.  The relationship among teacher assessment literacy, assessment practices, and student 
outcomes 

The chapter begins with the information on the instrument development, in which the conceptual 

framework and the process of constructing and revising the items are described. The next section deals 
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with the pilot test of the API. In this part, the purpose, process, and results of the pilot test are presented. 

The ensuing section focuses on the calibration of the API, first at the item level and finally at the structural 

level. The chapter concludes by reiterating the key points. 

5.2 Development of the Assessment Practices Inventory (API) 

The development of the API was generally based on the goals of the study. It was conceived that 

this study examined the influence of teacher assessment literacy on teacher assessment practices using 

parallel instruments to ascertain the causal relationship and to allow coherent interpretation of the results. 

As the ALI was employed in examining the teacher assessment literacy, it was then necessary that the API 

resembled the ALI in terms of development framework. Thus, it was intended that the API items and 

structure should also be aligned with the Standards for Teacher Competence in the Educational 

Assessment of Students (AFT, NCME, & NEA, 1990). In other words, the seven standards as used in the 

ALI served as the conceptual framework for the development of the API. 

Prior to the development of the API, the search for any established instrument that matched the 

study’s plan was initially conducted. A number of assessment practices questionnaires were found from the 

available literature. However, these questionnaires measured different contents and adopted different 

structures. None of the questionnaires was explicitly following the assessment standards as used in the ALI. 

Thus, the researcher developed the API using some existing scales and documents as guide.  

The researcher specifically used the ALI, the assessment practices section of the teacher 

questionnaire of the Pan-Canadian Assessment Program (CCME, 2007; 2010), Practices of Assessment 

Inventory (Brown, Kennedy, Fok, Chan, & Yu, 2009), and the Third International Mathematics and Science 

Study (TIMSS) science teacher questionnaire (IEA, 1999) as guide for item construction and response 

category structure. These existing scales had been identified as guide due to their relevance to the purpose 

and context of the study, and to the intended scope and structure of the instrument. To ensure that the 

items were also consistent with the Tawi-Tawi or Philippine context, the National Competency-Based 
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Teacher Standards (NCBTS) (DepEd, 2009) and the department orders concerning the practices of 

assessment in Philippine schools (DepEd Order Nos. 4, 33, and 92, s. 2004) were likewise consulted. Using 

these scales and documents, the items for each of the seven standards were constructed. 

During the item construction phase, effort was made to ensure that all statements in the API reflect 

assessment practices. Moreover, the principles of item construction were observed. Each item depicted a 

single scenario or a single concept and was phrased as clearly as possible in relation to the standard. The 

language and the scenarios used were made as applicable as possible to all participants. Each item was 

also made brief to elicit easy and quick response, and to draw the interest of the participants. All items 

adopted a five-point response category. The initial development of the API resulted to it having 66 items 

under a five-point Likert scale of “never”, “seldom”, “occasionally”, “frequently”, and “all the time” that were 

coded as 1, 2, 3, 4, and 5, respectively. These included items with subsections/extensions and the “open-

ended” type. The distribution of the items with respect to the standards was as follows: 1st Standard – 21 

items; 2nd Standard – 6 items; 3rd Standard – 6 items; 4th Standard – 5 items; 5th Standard – 17 items; 6th 

Standard – 6 items; and 7th Standard – 5 items. Items in the first six standards were all made positive while 

those in the 7th standard carried negative implications.  

As a new scale, it was necessary for the API to be subjected to a rigorous calibration process to 

ascertain its validity and reliability and to ensure that the data derived from it are useful for further analysis. 

Thus, the instrument underwent validation phase. The initial stage was the face validation. To check the 

contents, relevance, and appropriateness of the statements for the Philippine/Tawi-Tawi context, the 

researcher, in consultation with his supervisors, reviewed the API items. After the review, the items were 

further face-validated by three colleagues at the University of Adelaide in Australia and by two colleagues at 

the Mindanao State University – Tawi-Tawi College of Technology and Oceanography in the Philippines. 

Based on their comments and suggestions, the conceptual paradigm for the development of the API was 

changed and some items were revised, regrouped, and deleted. Hence, the API finally followed the ‘Keys to 

Quality Classroom Assessment’ by Stiggins, et al. (2007) in its final development.  
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The keys to quality classroom assessment as proposed by Stiggins, et al. (2007) emphasise four 

components that are essential in making classroom assessment accurate and effective. These components 

include ‘assessment purpose’, ‘learning target’, ‘assessment design’, and ‘assessment communication’.  

The ‘assessment purpose’ emphasises that classroom assessment should begin with a clear 

purpose.  Stiggins, et al. (2007) asserted that the initial consideration when doing assessment should be the 

information needs of assessment users that include both teachers and students. As expounded, teachers 

use results or evidence from assessment to support their instructional decisions that have bearing on the 

improvement of their teaching and student learning. Moreover, students use assessment results to decide 

which to focus in their studies and to devise other ways that will help them achieve better learning. The way 

teachers and students use assessment results should be part of the assessment purpose. The ‘learning 

target’ is the specific objective or achievement expectation that the teachers wish their students to attain. 

This encompasses any important subject matter or knowledge and skills that the students need to learn. In 

doing classroom assessment, it is essential that at the outset, teachers should have a clear sense of what 

they want their students to achieve, as this will dictate the assessment methods and procedures to be 

employed. Having a clear target is the foundation of good teaching and sound assessment (Stiggins, et al., 

2007). The ‘assessment design’ stresses the use of appropriate methods and procedures to obtain accurate 

assessment results. This part is strongly tied to assessment purpose and learning target. If teachers begin 

with assessment purpose with respect to the information needs of the assessment users, and define clear 

target to assess or measure, then they should be able to employ assessment methods and procedures that 

are appropriate for the said purpose and target. This step should be able to help teachers in arriving at 

accurate results from which sound decision can be made. Furthermore, when utilising any assessment 

method and procedure, teachers should consider a particular context, an appropriate sampling of student 

achievement, and the quality of assessment methods and scoring procedures “to avoid all potential sources 

of bias” and to ensure dependable results. Having accurate assessment results would strengthen decisions, 

improve instruction, and accurately reflect and enhance student learning (Stiggins, et al., 2007, p. 16). 
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Finally, the ‘assessment communication’ focuses on the need and the way to effectively communicate 

assessment results to the intended users “in a timely and understandable manner”. It has been pointed out 

that “assessment fails to achieve its learning ends” if the results are not properly conveyed to the 

assessment users. Thus, it is necessary that the assessment results should correctly and appropriately 

reach those intended to use them. However, it has also been pointed out that ineffective communication can 

result to poor-quality decisions, which are detrimental to student learning. To prevent ineffective 

communication, it is important that “everyone must understand the meaning of the achievement target, the 

information underpinning the communication must be accurate, everyone must understand the symbols 

being used to convey information, and the communication must be tailored to the intended audience, e.g., 

level of detail, timing, and format” (Stiggins, et al., 2007, p. 17). 

The API was revised following the aforementioned ‘keys to quality classroom assessment’. 

However, only ‘assessment purpose’, ‘assessment design’, and ‘assessment communication’ were used as 

bases, as the scale focused on general assessment practices. Moreover, the API items on ‘assessment 

design’ were separated into two groups. Items that involved assessment methods were grouped together to 

elicit response on whether or not the methods were used by the respondents. As these items reflected just 

the frequency and/or percentage of use, they were excluded from the construct validation. Hence, only 

items that pertained to assessment procedures were retained to reflect the ‘assessment design’ component. 

The API carried 21 items in its final form and the items were distributed as follows: 1st factor (assessment 

purpose) – 9 items; 2nd factor (assessment design) – 7 items; and 3rd factor (assessment communication) – 

5 items. It was believed that this conceptual framework was also covered in the seven standards as 

employed in the ALI. Thus, the examination of the link and any effect of assessment literacy on assessment 

practices were believed to be still appropriate. The 21 API items (see Table 5.1/Appendix B) were initially 

pilot tested and were subjected to the calibration process at the item and structural levels.  
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Table 5.1. The API items 

Item Number Item Statement 

1 I use assessment to check the attainment of lesson objectives. 

2 I use assessment to establish student learning. 

3 I use assessment to increase student learning. 

4 I use assessment to develop students’ higher order thinking skills. 

5 I prepare table of specifications as my guide in constructing test. 

6 I construct test that measures attribute/behavior as stated in my teaching objectives. 

7 I use clear directions when giving assessment like tests and projects. 

8 I use answer key when marking objective tests like multiple choice, true-false, and matching 
types. 

9 I use rubrics when marking other assessment types such as essay tests, projects, and 
student demonstration. 

10 I use reference table or standard procedure in transmuting scores into grades.  

11 I use established procedure in deriving grades from different assessment methods. 

12 I interpret assessment results according to the established scale. 

13 I use assessment results to plan my instruction. 

14 I use assessment results to determine the pace of my instruction. 

15 I use assessment results to determine the strategies that suit my student learning needs. 

16 I use assessment results to provide feedback to my students. 

17 I explain to my students and their parents how grades are derived. 

18 I explain to my students and their parents the meaning of assessment results. 

19 I explain to my students and their parents the meaning of the national/regional examination 
results (e.g., average score, percentile rank, etc.). 

20 I write comments on student test papers. 

21 I write comments on student report card. 

 

As the API instrument was developed by the researcher using the existing questionnaires and the 

assessment practices framework from the literature, it was necessary to subject it to expert validation to 

ensure content relevance.   

5.3 Pilot Test of the API 

The 21 API items were organised into one section and formed part of the teacher survey. The items 

were pilot tested, together with the other items in the study’s teacher questionnaire, to 45 MSU Tawi-Tawi 
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elementary and secondary school teachers to obtain the initial reliability, elicit suggestions to improve the 

instrument, and to determine the time for questionnaire completion. During the pilot test, the participants 

were requested to write their suggestions to improve the instrument and to write the time to start and the 

time to complete the questionnaire. The suggestions of the pilot test participants and the amount of time to 

accomplish the questionnaire were noted and used in finalising the instrument. Specifically, the suggestions 

to make the items as brief and familiar as possible were followed in finally framing the API items. A 

Chronbach alpha of 0.89, which indicated acceptable reliability, was obtained for this scale. 

5.4 Calibration of the API 

The calibration of the API was done at the item and structural levels. At the item level, the Rasch 

Model, particularly the Rating Scale Model (Andrich, 1978), was employed. The item-level analysis was 

carried out using ConQuest 2.0 software (Wu, Adams, Wilson, & Haldane, 2007). At the structural level, 

CFA was used as the API had been developed using a priori. The CFA was performed using LISREL 8.80 

software (Jöreskog & Sörbom, 2006). The Rasch Model and CFA have been described/discussed in 

Chapter 3. However, as the validation of this scale specifically employs the Rating Scale Model, this 

technique is further described in this chapter to provide additional relevant information. Discussion of the 

calibration results follows after the description of this validation technique. 

5.4.1 The Rating Scale Model 

The rating scale model is an extension of Rasch model. It is an item and category analysis 

technique for polytomous or Likert-type data. It describes a probabilistic relationship between item’s 

inherent intensity or affective value and person’s attitude towards the item.  Under this technique, the latent 

trait is also assumed to be unidimensional. Responses are likewise determined by the interval between 

boundaries called ‘thresholds’. Thus, computation of threshold for every adjacent response category in a 

scale is expected. For any given set of response categories, the number of thresholds is one less than the 

actual number of categories. Each threshold has its own estimate of difficulty (endorsement/dilemma), 
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which is assumed to be equidistant with the rest of the threshold estimates for a particular item or for a set 

of categories (Andrich, 1978; Smith, Rush, Fallowfield, Velikova, & Sharpe, 2008). 

5.4.2 Item Analysis Using the Rating Scale Model 

The API was analysed at the micro level (item level) employing the Rating Scale Model. The 21 API 

items were all subjected to analysis using ConQuest 2.0 (Wu, Adams, Wilson, & Haldane, 2007). To judge 

the acceptability of the items, the residual-based fit statistic was used. The unweighted mean square (UMS) 

was particularly employed to indicate whether or not an item conforms to the Rasch Model. The choice for 

UMS as the indicator was due to its strength in detecting misfitting items, in providing stable Type I error 

rates (Smith, 2004; Smith, Rush, Fallowfield, Velikova, & Sharpe, 2008), and for being sample independent 

for polytomous data (Smith, et al., 2008). The critical range of 0.70 – 1.30 as used in many studies (Smith, 

et al., 2008) was used for the UMS value. Items that had UMS values outside the adopted range were 

removed one at a time as they violated the measurement requirements. Moreover, the category structure 

was examined for possible reversed or disordered thresholds as these hint at problems related to the 

process of responding to the item (Andrich, 1995). In the analysis of polytomous data, a t statistic is not 

employed as this is affected by the sample size (Smith, et al., 2008; Wu & Adams, 2007; Curtis, 2004). 

As the Rasch Model was employed to further assess the measurement properties of the API at the 

item level and to support the decision on the choice of a particular model that is appropriate for the API, the 

analysis was done on three-factor model and one-factor model. For the three-factor structure, a separate 

analysis for each factor or construct was performed. All items that were hypothesised to reflect each 

construct were analysed. Using the same process, all items were also analysed under one-factor structure. 

In analysing the API, item fit to the Rasch Model was initially examined. After which, the ordering of 

thresholds was verified. 

Under the three-factor structure, Rasch analysis was first carried out for the nine items (items 1, 2, 

3, 4, 6, 13, 14, 15, and 16) that were hypothesised to reflect the ‘assessment purpose’. The results of the 
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initial analysis are presented in Table 5.2. As shown, only one item (item 16) exhibited misfit. Its UMS of 

1.67 indicates underfit with respect to the model and implies a noise or unpredictable responses from the 

participants. Item 16 is about the use of assessment results to provide feedback to students. The practice 

asked in this item was expected to be executed by the participants, as teachers in Tawi-Tawi often use 

assessment results like test scores to provide information about student achievement. Perhaps, the item did 

not fit the Rasch model due to case or person misfit (Curtis, 2004). Thus, the item was discarded.    

Table 5.2. Results of the initial analysis of the API items under the assessment purpose 

Item Estimate 
(Difficulty) 

Error UMS t 

1 - 0.290 0.044 0.99 - 0.1 

- 3.1 2 - 0.393 0.044 0.83 

3 - 0.472 0.044 0.88 - 2.1 

4 - 0.022 0.043 0.88 - 2.1 

6   0.020 0.043 1.08   1.3 

13   0.148 0.042 1.03   0.5 

14   0.529 0.041 0.80 - 3.6 

15 - 0.177 0.043 0.83 - 3.0 

16   0.656* 0.122 1.67**   9.6 

Separation Reliability = 0.98; Chi-Square Test of Parameter Equality = 432.56; df=8; Sig level=0.000; 
*Constrained; **Misfitting 

 

 After the removal of item 16, the remaining eight items were recalibrated. The results are shown in 

Table 5.3. As can be seen from the table, all the remaining items were fitting the Rasch model as indicated 

by the acceptable UMS values. In terms of arrangement of threshold values, it was of increasing order as 

expected. The absence of disordered threshold indicates that the category structure works well as intended. 

Moreover, the value of separation reliability (0.98) was indicative of the small measurement error and high 

discriminating power (Alagumalai & Curtis, 2005; Ben, 2010). This further indicates that the items have 

more precise measurement and reliability (Wright & Stone, 1999). Hence, the eight items can be finally 

taken to measure the ‘assessment purpose’. 
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Table 5.3. Results of the final item analysis of the API items under assessment purpose 

Item Estimate 
(Difficulty) 

Error UMS t 

1 - 0.236 0.050 1.11   1.9 

- 1.0 2 - 0.351 0.051 0.94 

3 - 0.438 0.051 0.87 - 2.3 

4   0.065 0.049 0.87 - 2.4 

6   0.112 0.049 1.17   2.7 

13   0.259 0.049 1.05   0.9 

14   0.697 0.047 0.94 - 1.0 

15  - 0.109* 0.131 0.90 - 1.7 

Separation Reliability = 0.98; Chi-Square Test of Parameter Equality = 398.49; df=7; Sig level=0.000; 
*Constrained 

A separate Rasch analysis was done for the seven items (items 5, 7, 8, 9, 10, 11, and 12) that were 

hypothesised to reflect the ‘assessment design’. The initial analysis involving all the items and the 

responses was performed. The results are provided in Table 5.4. As presented, all the items appeared to fit 

the Rasch model as indicated by the acceptable UMS values. Examination of the category structure also 

revealed no disordered thresholds, which indicates that the items and corresponding response categories 

were functioning well. A separation reliability of 0.99 also implies that the items were precise and reliable. 

Thus, all the seven items can be retained as indicators of the second construct – the ‘assessment design’. 

Table 5.4. Results of the initial and final item analysis of the API items under assessment  
design 

Item Estimate 
(Difficulty) 

Error UMS t 

5   0.188 0.037 1.25   3.9 

  0.1 7 - 0.825 0.041 1.00 

8   0.088 0.037 1.27   4.3 

9   0.717 0.035 0.96 - 0.7 

10 - 0.609 0.040 0.94 - 1.0 

11   0.174 0.037 0.85 - 2.7 

12   0.268* 0.092 0.80 - 3.7 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 1119.27; df=6; Sig level=0.000; 
*Constrained 
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 The next group of items that were analysed was those of ‘assessment communication’. Five items 

(items 17, 18, 19, 20, and 21) were calibrated using all the responses from the participants. The results of 

the initial analysis are given in Table 5.5. As can be gleaned from the table, one item (item 21) exhibited 

misfitting result as indicated by UMS value of 1.36. Item 21 is about writing comments on student report 

card. In the Tawi-Tawi/Philippine context, writing comments about student behaviour and performance on 

report card has been part of the practice, though not strictly required. Perhaps, some participants did not 

observe this practice or the current policy no longer requires it that led to varied responses and thus 

unpredictable answers from teacher respondents. The same characteristics were obtained for item 20, 

which is about writing comments on students’ test papers. Teachers are usually expected to write 

comments on students’ test papers as feedback but perhaps for similar reasons they provide responses that 

were also unpredictable. The items did not fit the Rasch Model possibly due to case or person misfit (Curtis, 

2004). Hence, items 20 and 21 were deleted.  

Table 5.5. Results of the initial item analysis of the API items under assessment  
communication 

Item Estimate 
(Difficulty) 

Error UMS t 

17 - 0.415 0.036 0.85 - 2.7 

- 4.8 18   0.019 0.035 0.74 

19   0.376 0.034 0.82 - 3.2 

20   0.317 0.034 1.13   2.2 

21  - 0.297* 0.070        1.36**   5.6 

 Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 336.75; df=4; Sig level=0.000; 
 *Constrained; **Misfitting 

After the removal of all misfitting items one at a time, final results were obtained. These results are 

presented in Table 5.6. As shown, three items appeared to fit the model as indicated by the acceptable 

UMS values. The absence of reversed thresholds and high separation reliability (0.99) also provide further 

support on the acceptable quality of these items. Thus, the three items can be retained to represent the 

third construct – the ‘assessment communication’. 
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Table 5.6. Results of the final item analysis of the API items under assessment 
 communication 

Item Estimate 
(Difficulty) 

Error UMS t 

17 - 0.725 0.046 1.06   1.0 

- 2.9 18   0.041 0.045 0.84 

19   0.684* 0.064 1.11   1.8 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 250.02; df=2; Sig level 
=0.000; *Constrained; **Misfitting 

Finally, the last series of Rasch analyses was performed for all the 21 items under the one-factor 

structure. Using the same process, the 21 items (items 1-21) were calibrated. The initial results are 

presented in Table 5.7.  As the table shows, five items (items 8, 14, 15, 20, and 21) did not fit the Rasch 

model. In discarding the item, the most underfitting item or the item that has the most unpredictable 

response pattern was to be deleted first. Thus, item 21 was initially deleted.   

Table 5.7. Results of the initial item analysis of the API items under assessment practices 

Item Estimate 
(Difficulty) 

Error UMS t 

1 - 0.459 0.038 1.02   0.3 
- 3.8 2 - 0.539 0.039 0.79 

3 - 0.599 0.039 0.75 - 4.7 
4 - 0.252 0.037 0.79 - 3.9 
5   0.097 0.036 1.21   3.4 
6 - 0.219 0.037 0.85 - 2.6 
7 - 0.918 0.040 1.04   0.7 
8 - 0.001 0.036  1.69**   9.8 
9 

10 
  0.618 
- 0.699 

0.034 
0.039 

1.03 
0.99 

  0.4 
- 0.2 

11   0.085 0.036 0.87 - 2.4 
12   0.177 0.036 0.79 - 3.8 
13 - 0.120 0.037 0.75 - 4.6 
14   0.169 0.036  0.64** - 7.1 
15 - 0.370 0.038  0.69** - 5.9 
16   0.265 0.035 1.24   3.8 
17   0.158 0.036 0.99 - 0.1 
18   0.574 0.034 0.86 - 2.5 
19   0.908 0.033 1.03   0.5 
20   0.854 0.033  1.39**   5.9 
21    0.272* 0.164  1.71**  10.1 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 3733.02; df=20; Sig level=0.000; 
*Constrained; **Misfitting 
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After the removal of all misfitting items one at a time, the final calibration results were obtained. The 

results are shown in Table 5.8. As revealed, 16 items appeared to fit the Rasch Model as indicated by the 

UMS values. The acceptable quality of these items is further supported by the absence of reversed 

thresholds and by high separation reliability (0.99). Thus, these items can be employed to measure the 

main construct – the ‘assessment practices’. As for the misfitting items (Items 5, 8, 16, 20, and 21), they 

were finally discarded as they violated the Rasch Model. Item 5 (I prepare table of specifications as my 

guide in constructing test) and item 8 (I use answer key when marking objective tests like multiple choice, 

true-false, and matching types) are part of the expected teachers’ practices and it was unanticipated for 

these items to misfit the Rasch Model. Perhaps, the respondents answered the item with lack of attention 

(as sometimes happens in survey research) or with carelessness, which led to their unpredictable 

responses. Thus, case or person misfit can be invoked as possible reason for these items to misfit the 

Rasch Model. 

Table 5.8. Results of the final item analysis of the API items under assessment practices 

Item Estimate 
(Difficulty) 

Error UMS t 

1 - 0.433 0.039 1.20   3.2 
- 1.9 2 - 0.526 0.040 0.89 

3 - 0.597 0.040 0.79 - 3.9 
4 - 0.195 0.039 0.82 - 3.3 
6 - 0.158 0.038 1.02   0.4 
7 - 0.965 0.041 1.19   3.1 
9   0.847 0.036 1.27   4.2 

10 - 0.717 0.040 1.09   1.5 
11   0.202 0.037 0.97 - 0.5 
12   0.313 0.037 0.90 - 1.8 
13 - 0.041 0.038 0.82 - 3.2 
14   0.305 0.307 0.79 - 3.9 
15 - 0.332 0.039 0.77 - 4.2 
17   0.293 0.037 1.11   1.8 
18   0.798 0.036 1.03   0.5 
19   1.207* 0.148 1.27   4.3 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 2796.28; df=15; Sig level=0.000; 
 *Constrained 
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The Rasch analysis results have generally indicated that either the three-factor model or the one-

factor model is an appropriate dimensional structure for the API. This finding supports the theoretical 

underpinning from which the API was developed. Moreover, the analysis results provide evidence that most 

of the API items have acceptable measurement properties. Thus, it can be concluded that the API 

possesses good psychometric properties.    

5.4.3 Structural Analysis Using CFA 

The API was analysed at macro level to determine its structure and the fit of the proposed 

measurement model to the data. In running the analysis, the LISREL 8.80 software (Jöreskog & Sörbom, 

2006) was used. All the 21 API items were subjected to CFA. The items were first tested in terms of the 

three-factor structure upon which the final development of the API was based. The three-factor structure 

corresponded to the three key qualities of classroom assessment, i.e., ‘assessment purpose’, ‘assessment 

design’, and ‘assessment communication’. Using this model, each key quality represents the latent factor 

(the unobserved factor) and the items serve as the manifest variables (the observed factors). The 

constructs and the items were mapped as follows: Assessment purpose - items 1, 2, 3, 4, 6, 13, 14, 15, and 

16; assessment design – items 5, 7, 8, 9, 10, 11 and 12; and assessment communication – items 17, 18, 

19, 20, 21. The conceptual structure of the three-factor model is presented in Figure 5.2 on the next page. 

5.4.4.1 Model Fit 

The API’s hypothesised model was initially evaluated in terms of its overall fit to the data. The 

overall model fit was examined using a number of fit indices as discussed in Chapter 3. Table 5.9 presents 

the summary results of these indices. As can be gleaned from the table, two indices (SRMR and CFI) 

indicate acceptable model fit, PGFI indicates some degree of model complexity, and the other five indices 

(χ2, χ2/df, RMSEA, GFI, and AGFI) indicate poor model fit. These results generally indicate that the API’s 

three-factor structure did not fit the data well. However, the proposed model appears to have some degree 

of acceptability as indicated by the two indices and therefore it cannot be totally rejected. Nevertheless, 
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other models need to be tested to determine the structure that fits the data better and to adopt the 

appropriate model for the assessment practices investigated in this study. 

 

Figure 5.2. Structure of the three-factor model for API 
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Table 5.9. Summary results of fit indices for the three-factor API structure 

Fit Index Obtained Value Remark 

χ2 1263.21 (P = 0.00 - Significant) Poor fit 

χ2 /df 1263.21/186= 6.79 Poor fit 

RMSEA 0.11 Poor fit 

SRMR 0.07 Acceptable fit 

GFI 0.81 Poor fit 

AGFI 0.76 Poor fit 

CFI 0.93 Acceptable fit 

PGFI 0.65 Some model complexity 

 

5.4.4.2 CFA of the Hypothesised Measurement Model 

Apart from the examination of the overall model fit, it was necessary to evaluate the factor loadings 

of the API items to check whether or not the items reflect the factors they represent. In judging the 

acceptability of the factor loading, a threshold of 0.40 (Matsunaga, 2010) as used in many research studies 

was adopted for this scale. The items that had a factor loading of at least 0.40 were to be retained while 

those below the threshold were to be discarded. The factor loadings of the API items under the three-factor 

structure are presented in Table 5.10. As shown in the table, the 21 API items were all having factor 

loadings of more than 0.40. On this basis, the items appeared to reflect the three constructs in the three-

factor structure. However, it cannot be concluded that the three-factor model is the appropriate structure for 

the API as the overall model fit was poor. Thus, examination of alternative models is warranted. 
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Table 5.10. Factor loadings of API items under the three-factor model 

Factor Item Loading(se)* 

 

 

 

Assessment Purpose (F1) 

1 

2 

3 

4 

6 

13 

14 

15 

16 

0.63(0.04) 

0.73(0.04) 

0.73(0.04) 

0.65(0.04) 

0.62(0.04) 

0.71(0.04) 

0.70(0.04) 

0.74(0.04) 

0.45(0.04) 

 

 

Assessment Design (F2) 

5 

7 

8 

9 

10 

11 

12 

0.49(0.04) 

0.58(0.04) 

0.52(0.04) 

0.57(0.04) 

0.70(0.04) 

0.78(0.04) 

0.78(0.04) 

 

Assessment Communication (F3) 

17 

18 

19 

20 

21 

0.79(0.04) 

0.91(0.03) 

0.78(0.04) 

0.43(0.04) 

0.50(0.04) 

*n = 582 

 

5.4.4 CFA of the Alternative Models 

Two models were further tested as alternative structures for the API. These were the one-factor 

model and the hierarchical model. Each of these models was evaluated using the same analytic 

technique/process. 



126 
 

The one-factor model was tested by loading all the 21 API items to one latent construct called the 

“assessment practices”. The structure of the model is presented in Figure 5.3. The results of the fit indices 

for the one-factor structure are presented in Table 5.11. Moreover, the results on factor loading for all the 

items under this tested structure are presented in Table 5.12. 

5.4.4.1 Model Fit of the Alternative One-factor Model 

As revealed in Table 5.11, most of the indices indicate poor fit of the model to the data. Of the eight 

fit indices, only one index (SRMR) showed acceptable fit. Moreover, the PGFI value indicated that a one-

factor structure is less parsimonious. Although similar results of poor model fit have been obtained, the fit 

indices results under the one-factor model appeared worse than those under the three-factor structure. 

Based on the results of fit indices, this tested model is not a better alternative structure for the API. 

Table 5.11. Summary results of fit indices for the one-factor API structure 

Fit Index Obtained Value Remark 

χ2 2036.80 (P = 0.00 - Significant) Poor fit 

χ2 /df 2036.80.21/189= 10.78 Poor fit 

RMSEA 0.14 Poor fit 

SRMR 0.09 Acceptable fit 

GFI 0.72 Poor fit 

AGFI 0.66 Poor fit 

CFI 0.89 Poor fit 

PGFI 0.59 Some model complexity 
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Figure 5.3. Structure of one-factor model for the API 
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5.4.4.2 CFA of the Hypothesised One-factor Measurement Model 

 Table 5.12 presents that all the items have factor loadings of more than 0.40, except for item 20 

that has a factor loading of 0.39. Although the loadings appeared to indicate that the items reflect the 

construct/structure, it cannot be taken alone to judge the acceptability of the model. The factor loadings 

should be used together with the overall fit to determine the structure. Hence, as the overall model fit is 

poor, the one-factor model cannot be a structure for the API.  

Table 5.12. Factor loadings of API items under the one-factor model 

Factor Item Loading(se)* 

 

 

 

 

 

 

Assessment Practices 

(AP) 

 

 

1 0.55(0.04) 

2 0.66(0.04) 

3 0.67(0.04) 

4 0.60(0.04) 

5 0.51(0.04) 

6 0.62(0.04) 

7 0.56(0.04) 

8 0.47(0.04) 

9 0.54(0.04) 

10 0.62(0.04) 

11 0.70(0.04) 

12 0.72(0.04) 

13 0.73(0.04) 

14 0.72(0.04) 

15 0.72(0.04) 

16 0.47(0.04) 

17 0.55(0.04) 

18 0.59(0.04) 

19 0.53(0.04) 

20 0.39(0.04) 

21 0.43(0.04) 

*n = 582 
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The API structure was also tested using the hierarchical model. Under this model, the 21 API items 

were first loaded to three constructs as follows: Items 1, 2, 3, 4, 6, 13, 14, 15, and 16 were all loaded to 

‘assessment purpose’; items 5, 7, 8, 9, 10, 11, and 12 were loaded to ‘assessment design’; and items 17, 

18, 19, 20, and 21 were loaded to ‘assessment communication’. After which, the three constructs were 

made to reflect the main construct called the ‘assessment practices’. The structure of the hierarchical model 

is shown in Figure 5.4. The results of fit indices and factor loadings are presented in Tables 5.13 and 5.14, 

respectively. 

5.4.4.3 Model Fit of the Alternative Hierarchical Model 

Table 5.13 shows that similar to the initially proposed three-factor model most of the fit indices 

indicate poor fit of the hierarchical model to the data. Of the eight fit indices, only two indices (SRMR and 

CFI) showed acceptable fit. Moreover, the PGFI value indicated that hierarchical structure has some degree 

of complexity. Based on the results of fit indices, the hierarchical model is also not a better alternative 

structure for the API. 
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Figure 5.4 Structure of the hierarchical model for the API 
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Table 5.13. Summary of fit indices for the API hierarchical structure 

Fit Index Obtained Value Remark 

χ2 1263.21 (P = 0.00 - Significant) Poor fit 

χ2 /df 1263.21/186= 6.79 Poor fit 

RMSEA 0.11 Poor fit 

SRMR 0.07 Acceptable fit 

GFI 0.81 Poor fit 

AGFI 0.76 Poor fit 

CFI 0.93 Acceptable fit 

PGFI 0.65 Some model complexity 

 

5.4.4.4 CFA of the Hypothesised Hierarchical Measurement Model 

 Table 5.14 presents the factor loadings of the items under the hierarchical model. As shown, all the 

factor loadings are above the adopted threshold of 0.40 and thus appeared to tap/represent the 

constructs/structure. However, as these results alone cannot be used to justify the acceptability of the 

tested model, the hierarchical structure of the API can also be challenged. In other words, the hierarchical 

model also appears inappropriate for the API. These results suggest that API may have other structures 

that warrant examination. 
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Table 5.14. Factor loadings of API items under the hierarchical model 

First Factor Second Factor Item Loading(se)* 

 

 

 

 

 

 

 

 

Assessment Practices 

(AP) 

 

 

 

 

Assessment Purpose 

1 

2 

3 

4 

6 

13 

14 

15 

16 

0.63(0.05) 

0.73(0.05) 

0.73(0.05) 

0.65(0.05) 

0.62(0.05) 

0.72(0.05) 

0.70(0.05) 

0.74(0.05) 

0.45(0.05) 

 

 

 

Assessment Design 

5 

7 

8 

9 

10 

11 

12 

0.49(0.06) 

0.58(0.06) 

0.52(0.06) 

0.57(0.06) 

0.70(0.07) 

0.78(0.07) 

0.78(0.07) 

 

 

Assessment Communication 

17 

18 

19 

20 

21 

0.79(0.04) 

0.91(0.04) 

0.78(0.04) 

0.43(0.04) 

0.50(0.04) 

*n = 582 
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The three tested models provided more or less the same results that none of them seems to be an 

appropriate structure for the API. Although differences on the values of fit indices and item loadings were 

noted, the same interpretation holds for all the models. However, on the basis of the theoretical proposition 

and model parsimony, the three-factor structure appeared to represent assessment practices. This is 

confirmed by the results of Rasch analysis.  

5.4.5 Model Used in the Study 

The Rasch analytic technique provided evidence that the three-factor model retains the most 

number of items and works well as the structure for the API or ‘assessment practices’. The CFA results 

partly supports the Rasch analysis results. Although all the tested models under CFA exhibited poor fit to 

the data, the three-factor structure manifested a slight degree of acceptability as indicated by the acceptable 

values of few indices and by high magnitude of factor loadings. Rasch analysis results are consistent with 

the theoretical underpinning of the model in question, upon which the API was finally developed. Hence, the 

three-factor structure is adopted as the model for the API in this study.  

5.5 Summary  

This chapter dealt with the development and calibration of the API. The API was developed using 

the ‘Keys to Quality Classroom Assessment’ as the conceptual framework and was validated at item and 

structural levels using the Rating Scale Model and CFA, respectively. The rating scale and CFA analyses 

were carried out using ConQuest 2.0 and LISREL 8.80 software, respectively. The Rasch analysis results 

showed that either the three-factor or one-factor model could serve as the structure for the API. On the 

other hand, the CFA results indicated that all hypothesised models for the API exhibited poor fit to the data. 

However, the three-factor structure manifested certain degree of quality as indicated by acceptable values 

of few fit indices and by the high magnitude of the item loadings. Based on Rasch analysis results, the 

theoretical underpinning, and the objectives of this study, the three-factor structure was adopted as the 

model for the study. 
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Chapter 6: The Teaching Practices Scale 
 

6.1 Introduction 

The conceptualisation of this study posited that teacher assessment literacy impacts on other 

relevant variables through which student outcomes are ultimately affected. This paradigm was based from 

the view available in the literature that teacher characteristics such as knowledge influence teacher 

professional activities (OECD, 2010), which in turn affect student attributes (Wilkins, 2008). One of the 

attributes that were proposed to be affected by teacher assessment literacy is the teacher classroom 

practice. Thus, teacher instructional practices were considered in this study. Specifically, the possible role of 

teaching practices, as one of the mediating factors between teacher knowledge on assessment and student 

outcomes, was examined. The conceptual representation of the model involving the proposed directional 

relationships among teacher assessment literacy, teacher instructional practices, and student outcomes is 

presented in Figure 6.1 below.  

 
  Figure 6.1. The relationship among teacher assessment literacy, teaching practices, and student outcomes 

 
To examine the teaching practices and the relevant relationships as depicted in the figure above, it 

was necessary to employ the scale that encompassed constructs related to student learning and other 

outcomes and that fulfilled the intention of the study. The scale, herein referred to as the “teaching practices 

scale” (TPS), that was used in the study was adopted from the 2008 Teaching and Learning International 

Survey (TALIS) teacher questionnaire. As the study utilised the 2008 TALIS conceptual framework as one 

of the bases of its proposed model, adopting the scale from the TALIS teacher questionnaire was deemed 
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appropriate. The TALIS survey questionnaire is a well-established instrument and its measurement capacity 

had already been established. However, while the questionnaire had been rigorously developed and 

validated, there was a need for the TPS to be revalidated as it had been slightly modified and as it was 

applied to a new context and/or new group of respondents. Hence, the TPS underwent revalidation process 

to ensure its utility for the current study. This chapter deals with the description and revalidation of the TPS. 

The chapter begins with the information about the TPS, its development, previous validation, and 

description. After which, the modification and pilot test of the scale in the research venue are discussed. 

The ensuing section is devoted mainly to the revalidation of the TPS, first at the item level and finally at the 

structural level. The chapter concludes by reiterating the key points. 

6.2 The TPS: Its Development, Previous Validation, and Description 

The TPS was part of the 2008 TALIS teacher questionnaire. It was employed to gather data about 

teaching practices that formed part of teachers’ professional activities. The scale was intended to contribute 

to the examination of TALIS survey themes, which were based on conceptual framework that views 

teaching practices as a factor that affects student learning and outcomes (OECD, 2010).  

The development and validation of the TALIS teacher questionnaire, of which TPS was a part, 

underwent a rigorous process that was executed by four entities: the TALIS Board of Participating Countries 

(BPC), the Organisation of Economic Cooperation and Development (OECD) Secretariat, the Instrument 

Development Expert Group (IDEG), and the TALIS National Project Managers (NPM). The TALIS BPC was 

created to set the goals for the development of the survey questionnaires, to review and approve the 

questionnaires at every stage of the validation process (pilot, field trial, and main survey), and to advise on 

the relevance and validity of the survey content and items with respect to the goals and context of the 

TALIS; the OECD Secretariat led the work of the IDEG on the drafting of survey questionnaires; the IDEG 

was formed to translate the goals established by the TALIS BPC into survey analysis and survey 

questionnaires. The IDEG’s specific tasks were as follows: 
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“to review the proposed indicators for the survey to ensure that the variables, indicators and 

themes provide a logical basis for instrument development, giving consideration to 

completeness and coherence; to review the catalogue of existing questions compiled from 

national and international studies in order to assess their suitability for measuring the variables 

within the TALIS analytic framework and to identify other possible sources of exemplary 

questions; to consider and advise on implications for the sample design arising from the 

questionnaire development and vice versa; to consider and advise on the extent to which the 

teacher questionnaire in the main survey should be the same as that in the experimental PISA 

link; to review and revise the questionnaires in the light of pilot and field trial (FT) results; to 

contribute to the drafting of the survey analysis plans; and to present proposed questionnaires 

and analysis plans to the BPC” (OECD, 2010, pp. 30-31). 

The IDEG’s main responsibility was to develop the questionnaire content for review by the TALIS NPM and 

finally by the TALIS BPC. The TALIS NPM was tasked to advise on the validity of the questions for every 

country, the significance of the questions in the intended analysis, and the clarity of the drafting and 

sequencing of the questions (OECD, 2010). 

The TALIS questionnaire development and validation took about three years to complete. The 

TALIS BPC started the process by conducting a priority rating exercise to initially determine the main 

themes of the TALIS. After which, the IDEG under the leadership of the OECD Secretariat elaborated the 

themes into research questions, variables, and constructs. The IDEG initially drafted the questionnaire 

items. The drafted items were then reviewed by the TALIS BPC. The TALIS NPM further reviewed the 

second draft of the items/questionnaire. After all the reviews, the pilot version of the questionnaires was 

approved. The pilot test, which was intended to initially test the questionnaires, was conducted in five 

countries namely, Brazil, Malaysia, Norway, Portugal, and Slovenia. The OECD, the representatives of the 

international contractor, the International Association for the Evaluation of Educational Achievement (IEA), 

and the NPM reviewed the pilot results. From the review and statistical analysis of the results, some 

changes in relation to the length of the questionnaires, item wording, and suitability of some items were 
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done. Some items were reworded/simplified/modified and some were deleted as a result of feedback from 

the pilot participants. However, the pilot test results were found to be generally suited for the TALIS. Based 

on the results, the IDEG conducted consultations on proposed changes for the questionnaire FT. The FT 

version of the questionnaire was finally approved by the TALIS BPC and was administered to test the 

survey operations and further evaluate the questionnaire validity. The IDEG conducted a further meeting 

with the involvement of BPC to review the FT results and propose changes for the main survey (MS) 

questionnaires. After the final consultations with the BPC, the MS questionnaires were finalised (OECD, 

2010).  

The framework that guided the questionnaire development placed teaching practices as a factor 

between knowledge (content knowledge and pedagogical content knowledge) and student learning and 

outcomes. It considered teaching practices as some sort of a mediating variable that can be influenced by 

teacher knowledge and other characteristics and that can, in turn, impact on student learning and 

outcomes. It recognises that teachers possess the cognitive structure that gives rise to actual classroom 

practice through which students are made to learn (OECD, 2010). 

The TPS measured the teaching practices that involved elements of instructional quality. It adopted 

three constructs that pertained to the teaching structure relevant to the components of direct instruction, 

supportive climate and individualised instruction, and cognitive activation. The constructs labeled as 

‘structure’, ‘student orientation’, and ‘enhanced activities’ serve as basic dimensions of teaching practices – 

a domain-general version of the triarchic model which TALIS used. This model had its basis from the three 

basic second-order dimensions of instructional quality which Klieme, at al. (2006, as cited in OECD, 2010) 

proposed based on results from the TIMSS video study. The model had its theoretical foundation and 

empirical evidence from the work of Lipowsky, Rakoczy, Pauli, Drollinger-Vetter, Klieme, and Reusser 

(2009). 

The TPS consists of 20 items covering the three constructs. The items are distributed as follows: 

Structure – 10 items (Struct1, Struct2, Struct3, Struct4, Struct5, Struct6, Struct7, Struct8, Struct9, and 



138 
 

Struct10); Student Orientation – 6 items (Stud1, Stud2, Stud3, Stud4, Stud5, and Stud6); and Enhanced 

Activities – 4 items (Enact1, Enact2, Enact3, and Enact4). All these items adopted a five-point Likert scale 

of “never or hardly ever”, “in about one-quarter of lessons”, “in about one-half of lessons”, “in about three-

quarters of lessons” and “in almost every lesson”, which were coded 1, 2, 3, 4, and 5, respectively.  

6.3 Modification and Pilot Test of the TPS in the Current Study 

For purposes of this study, the TPS was slightly modified by splitting one of its items into two 

statements to reduce the cognitive load (see Table 6.1 for the items and their wording for the TALIS and 

modified versions; also see Appendix B). This was an attempt to make the TPS items appropriate for all the 

participants in the research context. After which, the researcher in consultation with his supervisors 

reviewed the items. Further judgment on the items was made by three experts from the MSU Tawi-Tawi for 

appropriateness and suitability (the experts judged the items as acceptable for Tawi-Tawi context and 

recommended that the instrument be administered). The TPS items were then organised into one section 

and formed part of the teacher survey. They were pilot tested together with the other items in the study’s 

teacher questionnaire to 45 MSU Tawi-Tawi elementary and secondary school teachers to obtain initial 

validity/reliability, test the survey operation, obtain feedback about the items, and to determine the time for 

questionnaire completion. The survey process, the amount of time to accomplish the questionnaire, and the 

feedback from the pilot participants were all noted in finalising and administering the instrument. 

Specifically, the feedback was mainly on the improvement of the scale structure. Besides, a Chronbach 

alpha of 0.86, which indicated acceptable reliability, was obtained for this instrument. 
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Table 6.1. The original and modified teaching practices scale 

2008 TALIS Version Modified Version 

Item Code Item Wording Item Code Item Wording 

 
Struct1 I present new topics to the class (lecture-

style presentation). 
Struct1 I present new topics to the class in a 

lecture-style presentation. 
Struct2 I explicitly state learning goals. Struct2 I explicitly state learning goals. 
Struct3 I review with the students the homework 

they have prepared. 
Struct3 I review with the students the homework 

they have prepared. 
Struct4 I ask my students to remember every step 

in a procedure. 
Struct4 I ask my students to remember every step 

in a procedure. 
Struct5 At the beginning of the lesson I present a 

short summary of the previous lesson.   
Struct5 At the beginning of the lesson, I present a 

short summary of the previous lesson.   
Struct6 I check my students’ exercise books. Struct6 I check my students’ exercise books.  
Struct7 I work with individual students. Struct7 I work with individual students. 
Struct8 Students evaluate and reflect upon their 

work. 
Struct8 Students evaluate and reflect upon their 

work. 
Struct9 I check, by asking questions, whether or 

not the subject matter has been 
understood. 

Struct9 I check, by asking questions, whether or 
not the subject matter has been 
understood. 

Struct10 I administer a test or quiz to assess student 
learning. 

Struct10 I administer a test or quiz to assess student 
learning. 

Stud1 Students work in small groups to come up 
with a joint solution to a problem or task. 

Stud1 Students work in small groups to come up 
with a joint solution to a problem or task. 

Stud2 I give different work to the students that 
have difficulties learning and/or to those 
who can advance faster. 

Stud2 I give different work to the students that 
have difficulties learning the subject matter. 

Stud3 I give different work to the students that 
can learn faster. 

Stud3 I ask my students to suggest or to help plan 
classroom activities or topics. 

Stud4 I ask my students to suggest classroom 
activities including topics. 

Stud4 Students work in groups based upon their 
abilities. 

Stud5 Students work in groups based upon their 
abilities. 

Stud5 Students work individually with the textbook 
or worksheets to practice newly taught 
subject matter. 

Stud6 Students work individually with the textbook 
or worksheets to practice newly taught 
subject matter. 

Enact1 Students work on projects that require at 
least one week to complete. 

Enact1 Students work on projects that require at 
least one week to complete. 

Enact2 Students make a product that will be used 
by someone else. 

Enact2 Students make a product that will be used 
by someone else. 

Enact3 I ask my students to write an essay in 
which they are expected to explain their 
thinking or reasoning at some length. 

Enact3 I ask my students to write an essay in 
which they are expected to explain their 
thinking or reasoning at some length. 

Enact4 Students hold a debate and argue for a 
particular point of view which may not be 
their own. 

Enact4 Students hold a debate and argue for a 
particular point of view which may not be 
their own. 
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6.4 Examination of the Item and Model Fit of the TPS 

As the TPS had been modified and applied to the Philippine/Tawi-Tawi context, it was revalidated 

to ensure that it worked as intended in the study. Specifically, the scale was examined at the item and 

structural levels. The item and structural fit of the scale were evaluated using the Rasch Model, particularly 

the Rating Scale Model (Andrich, 1978), and the CFA, respectively (see Chapters 3 and 5 for details about 

Rating Scale Model and CFA). The item-level analysis was carried out using ConQuest software (v. 2.0) 

(Wu, Adams, Wilson, & Haldane, 2007). At the structural level, CFA was used as the instrument had been 

developed using a priori. The CFA was performed using LISREL 8.80 software (Jöreskog & Sörbom, 2006). 

The item and model fit were evaluated using similar process and indicators employed in the previous 

validation chapters. The item and structural analysis results are presented in the succeeding subsections. 

6.4.1 Item Analysis Results Using the Rating Scale Model 

The TPS items were analysed separately for each of the three identified constructs using the Rating 

Scale Model. The decision to split the analysis by construct was based from the underlying theory upon 

which the scale development was based. The purpose of the analysis was to determine whether or not the 

items functioned as hypothesised and if all the items under each construct fit the Rasch model. All the 

responses from the 582 participants for the concerned items were subjected to analysis using the ConQuest 

2.0 software (Wu, Adams, Wilson, & Haldane, 2007). The results of the Rasch analysis are presented 

separately for each of the constructs in the following subsections. 

6.4.1.1 Rasch Analysis Results of the TPS Items under the 'Structure' Construct  

The TPS items under the construct of ‘structure’ were the first group to be subjected to Rasch 

analysis. The item statistics for the initial and final calibrations are presented in Table 6.2 and Table 6.3, 

respectively. As shown in Table 6.2, all the items in the initial run were within the acceptable UMS range of 

 70 and  1.30, except for Struct9 that is underfit (UMS = 1.38). Struct9 is about checking the 

understanding of the subject matter by asking questions. This item is part of teachers’ common practice and 
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it was unexpected that it did not fit the Rasch Model. Again, this was perhaps due to case or person misfit 

(Curtis, 2004). As a procedure, Struct9 was deleted as it exhibited UMS value beyond the acceptable 

maximum value of 1.30. All other items were then recalibrated. The results of the second and final 

calibration are in Table 6.3. 

Table 6.2. Results of the initial item analysis of the ‘structure construct’ of the TPS 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

Struct1   0.19 0.03 0.99 - 0.1 

Struct2 - 0.07 0.04 0.77 - 4.2 

Struct3 - 0.18 0.04 1.00 - 0.0 

Struct4   0.05 0.03 1.17   2.8 

Struct5 - 0.42 0.04 0.94 - 1.0 

Struct6   0.05 0.03 1.04   0.7 

Struct7   0.89 0.03 1.14   2.3 

Struct8   0.32 0.03 0.89 - 1.9 

Struct9 - 0.30 0.04 1.38*   5.8 

Struct10  - 0.528** 0.10 1.04   0.8 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 1160.00; df=9; Sig level=0.000; *Misfitting; 
**Constrained 

 

As can be gleaned from Table 6.3, the final analysis results revealed that nine items under the 

‘structure’ construct fit the Rasch model as indicated by the acceptable UMS values. These results imply 

that the nine remaining items possess measurement capacity and reflect one single or dominant construct 

called ‘structure’. Moreover, examination of the arrangement of thresholds for every item showed no 

disordered values, which indicate that the item categories function well as intended. Furthermore, the 

resulting value of separation reliability, which is 0.99 for this scale, discloses high discrimination and 

precision (Alagumalai & Curtis, 2005; Wright & Stone, 1999) and provides further indication that the scale is 

acceptable based on the Rasch model.  
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Table 6.3. Results of the final item analysis of the 'structure construct' of the TP 

Item Estimate 
(Difficulty/Endorsability/

Dilemma) 

Error UMS t 

Struct1   0.16 0.03 1.04   0.7 

Struct2 - 0.11 0.04 0.75 - 4.6 

Struct3 - 0.22 0.04 1.01   0.2 

Struct4   0.01 0.04 1.10   1.6 

Struct5 - 0.48 0.04 0.97 - 0.5 

Struct6   0.02 0.04 1.05   0.8 

Struct7   0.89 0.03 1.14   2.4 

Struct8   0.30 0.03 0.93 - 1.2 

Struct10  - 0.585* 0.10 1.18   3.0 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 1082.56; df=8; Sig level=0.000; *Constrained 

 

6.4.1.2 Rasch Analysis Results of the TPS Items under the ‘Student Orientation' Construct  

The TPS items under the construct of ‘student orientation’ were the next group analysed at the 

micro level using the same analytic technique. Six items that were hypothesised to indicate the construct 

were subjected to analysis. The results in Tables 6.4 and 6.5 present similar picture with the previous 

construct.  

As shown in Table 6.4, the initial Rasch analysis disclosed that five of the six items under the 

construct of ‘student orientation’ fit the Rasch model as indicated by the UMS acceptable values while one 

item (Stud4) was underfit (UMS=1.32). Stud4 (I ask my students to remember every step in a procedure) 

exhibited unpredictable responses and misfit for similar reason as used to justify Struct9. The presence of 

the non-fitting item necessitated its deletion and recalibration of the remaining items. Thus, Stud4 was 

deleted and the rest of the items were recalibrated.  
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Table 6.4. Results of the initial item analysis of the 'student-oriented activity construct' of the TPS 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

Stud1 - 0.24 0.03 0.93 - 1.2 

Stud2   0.19 0.03 0.91 - 1.7 

Stud3 - 0.21 0.03 0.93 - 1.2 

Stud4   0.33 0.03 1.32*   5.1 

Stud5 - 0.06 0.03 0.98 - 0.4 

Stud6  - 0.013** 0.07 1.20   3.3 

Separation Reliability = 0.98; Chi-Square Test of Parameter Equality = 265.90; df=5; Sig level=0.000; *Misfitting; 
**Constrained 

Table 6.5 provides the final results for all the remaining items under the ‘student orientation’ 

construct. As presented, all the remaining items were fitting the Rasch model well as indicated by the UMS 

values of between 0.70 and 1.30. By these results, it can be interpreted that the remaining five items have 

desirable measurement property and can represent the ‘student orientation’ construct. Moreover, the 

absence of disordered thresholds in all the items implies that the item categories functioned well as 

intended. The separation reliability value of 0.99, which indicates high degree of item discrimination and 

precision, also provides a strong support that the items could be retained and utilised to measure the 

concerned construct.   

Table 6.5. Results of the final analysis of the 'student-oriented activity construct' of the TPS 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

Stud1 - 0.19 0.03 0.87 - 2.3 

Stud2   0.27 0.03 0.92 - 1.4 

Stud3 - 0.15 0.03 1.07   1.1 

Stud5   0.01 0.03 1.03   0.5 

Stud6   0.058* 0.06 1.21   3.3 

Separation Reliability = 0.98; Chi-Square Test of Parameter Equality = 130.23; df=4; Sig level=0.000; *Constrained 
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6.4.1.3 Rasch Analysis Results of the TPS Items under the ‘Enhanced Activities' Construct  

The TPS items under the ‘enhanced activities’ construct constituted the last group that was 

analysed separately using the same technique/process. All the responses in the four items (Enact1, Enact2, 

Enact3, and Enact4) under this construct were subjected to analysis using the same statistical software. 

The initial and final analysis results are presented in Table 6.6. As shown, all the items had UMS values that 

were within the acceptable range of 0.70 to 1.30. This means that the items were fitting the Rasch Model 

and were functioning well as hypothesised. The absence of disordered categories likewise provided an 

indication that the hypothesised categories were also functioning well as intended. In addition, the obtained 

separation reliability value of 0.99 further revealed that the items had desirable degree of discrimination and 

precision. Thus, all items could be retained and considered for this construct.  

Table 6.6. Results of the initial and final item analyses of the 'enhanced activity construct' of the TPS 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

Enact1 - 0.23 0.03 0.93 - 1.3 

Enact2   0.17 0.03 1.10 1.7 

Enact3 - 0.44 0.03 1.02 0.3 

Enact4   0.500* 0.05 0.92 - 1.4 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 310.31; df=3; Sig level=0.000 

 

6.4.4.4 Rasch Analysis Results of the TPS Items under the Proposed one-Construct of Teaching 

Practices 

As the original structure of the TPS was a second-order three-factor model, all items under this 

scale were combined and all the relevant responses were subjected to Rasch analysis. This was to 

determine whether or not the items generally reflect a single or a dominant construct as implied in the 

hypothesised model. The results revealed that the TPS items reflect a single/dominant dimension. The 

specific item statistics are shown in Tables 6.7 and 6.8. 
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As provided in Table 6.7, the initial Rasch analysis disclosed that 19 of the combined 20 TPS items 

were fitting the Rasch model as indicated by their corresponding acceptable UMS values. Only item TP9 

(Struct9) exhibited underfit as shown by UMS value of 1.49. Again, as a procedure, item TP9 was deleted 

and the remaining items recalibrated. After deleting TP9, the final item analysis results were obtained. 

These results are provided in Table 6.8.  

 
Table 6.7. Results of the initial items analysis of the 'combined teaching practices construct' of the TPS 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

TP1 - 0.13 0.03 1.00   0.0 

TP2 - 0.41 0.03 0.89 - 2.0 

TP3 - 0.52 0.03 1.01   0.3 

TP4 - 0.28 0.03 1.11   1.8 

TP5 - 0.78 0.03 1.06   1.1 

TP6 - 0.28 0.03 1.02   0.4 

TP7   0.59 0.03 1.11   1.8 

TP8   0.01 0.03 0.88 - 2.2 

TP9 - 0.65 0.03 1.49*   7.3 

TP10 - 0.89 0.03 1.15   2.5 

TP11   0.04 0.03 0.70 - 5.7 

TP12   0.40 0.03 0.93 - 1.2 

TP13   0.07 0.03 0.93 - 1.1 

TP14   0.52 0.03 1.14   2.3 

TP15   0.19 0.03 0.77 - 4.2 

TP16   0.23 0.03 0.92 - 1.3 

TP17   0.26 0.03 0.80 - 3.7 

TP18   0.62 0.03 1.21   3.4 

TP19   0.08 0.03 0.99 - 0.1 

TP20   0.930* 0.13 1.01   0.2 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 4228.13; df=19; Sig level=0.000; *Misfitting; 
**Constrained 

 
 

As can be seen in Table 6.8, the remaining 19 items possess UMS values that are within the 

adopted acceptable range of 0.70 – 1.30. By Rasch model, these items possess the desirable 



146 
 

measurement property and conform to the hypothesis that they represent a single/dominant dimension. 

Other positive indications such as the absence of disordered thresholds and high separation reliability of 

0.99 further support the original hypothesis that TPS can be a scale with one dimension. Hence, the 19 TPS 

items can be retained and be taken to reflect one dimension – the teaching practices. This is a potential 

alternative when considering the data from this scale for further analysis.   

 
Table 6.8. Results of the final item analysis of the 'combined teaching practices construct' of the TPS 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

TP1 - 0.17 0.03 1.06   0.9 

TP2 - 0.45 0.03 0.91 - 1.6 

TP3 - 0.57 0.03 1.04   0.7 

TP4 - 0.33 0.03 1.14   2.3 

TP5 - 0.84 0.03 1.15   2.5 

TP6 - 0.32 0.03 1.06   1.0 

TP7   0.57 0.03 1.10   1.7 

TP8 - 0.03 0.03 0.91 - 1.5 

TP10 - 0.95 0.03 1.29   4.6 

TP11   0.01 0.03 0.72 - 5.4 

TP12   0.38 0.03 0.93 - 1.3 

TP13   0.03 0.03 0.92 - 1.4 

TP14   0.50 0.03 1.14   2.4 

TP15   0.16 0.03 0.80 - 3.6 

TP16   0.20 0.03 0.96 - 0.6 

TP17   0.24 0.03 0.82 - 3.3 

TP18   0.61 0.03 1.24   3.8 

TP19   0.05 0.03 1.05   0.8 

TP20   0.919* 0.12 1.04   0.7 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 3901.12; df=18; Sig level=0.000; *Constrained 

 

6.4.2 Structural Analysis Using CFA 

The TPS was also analysed at the macro level using LISREL 8.80 software (Jöreskog & Sörbom, 

2006) to determine the hypothesised structure and the fit of the proposed measurement model to the data. 
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This was to provide other perspective on the hypothesised relationships between the items and the 

constructs and among the latent constructs. In running the CFA, only the items that were fitting the Rasch 

model were included as they are considered well-functioning items with respect to the hypothesised 

dimensions. The first analysis was performed using the original hypothesis that TPS had second-order 

three-factor structure. After which, the analysis on the alternative models that include first-order three-factor 

structure and one-factor structure was carried out. The relevant CFA results are provided in the succeeding 

sections/subsections.  

6.4.3 The Second-Order Three-Factor Structure of the TPS 

The second-order three-factor model of the TPS was examined to confirm the hypothesis that it is 

the appropriate structure for this scale. Under this model, the main factor – teaching practices – was 

hypothesised to be reflected by three endogenous latent constructs namely, ‘structure’, ‘student orientation’, 

and ‘enhanced activities’, which were also assumed to be reflected by individual items. The construct of 

‘structure’ was represented by nine items labeled as Struct1, Struct2, Struct3, Struct4, Struct5, Struct6, 

Struct7, Struct8, and Struct10; the ‘student orientation’ was reflected by five items labeled as Stud1, Stud2, 

Stud3, Stud5, and Stud6; and the ‘enhanced activities’ was measured by four items labeled as Enact1, 

Enact2, Enact3, and Enact4. The conceptual representation of this model is shown in Figure 6.2. In 

evaluating this structure, a number of fit indices (see Chapter 3) for the overall model fit and the threshold of 

0.40 for the item loadings were used. The CFA results are presented in Tables 6.9 and 6.10. 
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Figure 6.2. The second-order three-factor structure of the TPS 
 

 



149 
 

6.4.3.1 Model Fit   

Examining the results in Table 6.9, the second-order three-factor structure of the TPS appeared to 

exhibit poor fit to the data as shown by poor results of most of the fit indices. Only three fit indices (RMSEA, 

SRMR, and CFI) showed acceptable results while the other four (χ2, χ2/df, GFI, and AGFI) indicated poor fit. 

However, the indices that indicate acceptable fit are known to be more dependable as they are not as 

sensitive to the sample size as those that showed poor fit. Thus, it can be argued that this structure has 

some merit as a possible model for the TPS. Moreover, the result of the PGFI implied that the model had 

some degree of parsimony despite being a hierarchical structure. Hence, this model to some extent can be 

adopted for the TPS.  

Table 6.9. Summary results of fit indices for the hierarchical structure of the TPS 

Fit Index Obtained Value Remark 

X2 908.74 (P = 0.00) Poor fit 

X2 /df 908.74/132 = 6.88 Poor fit 

RMSEA 0.10 Mediocre fit 

SRMR 0.08 Acceptable fit 

GFI 0.85 Poor fit 

AGFI 0.80 Poor fit 

CFI 0.91 Acceptable fit 

PGFI 0.66 Some model complexity 

 
 

6.4.3.2 CFA of the Hypothesised Measurement Model 

In terms of the factor loadings, the resulting statistics appeared to support the aforementioned 

argument. All the loadings for the items as provided in Table 6.10 are significantly higher than the adopted 

threshold of 4.0. The nine items for the ‘structure’, five items for the ‘student orientation’, and the four items 

for the ‘enhanced activities’ had significant loadings above the threshold. By these results, the groups of 

items appeared to reflect the corresponding constructs. In addition, the magnitude of the relationships 
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between the main factor of teaching practices and the endogenous latent constructs of ‘structure’, ‘student 

orientation’, and ‘enhanced activities’ are higher, which can be interpreted that the teaching practices are 

well reflected by the hypothesised constructs. Thus, the structure and measurement model of this scale can 

be partly confirmed and can be possibly adopted for the TPS. 

Table 6.10. Factor loadings of the teaching practices items under hierarchical model 

Structure Construct Magnitude of 
Relationship with 
the Main Factor 

Item Loading(se)* 
 

 

 

 

 

 

 

 

Teaching 

Practices 

(TP) 

 

 

 

 

Structuring 

 

 

 

 

0.80 (0.08) 

Struct1 0.45(0.07) 

Struct2 0.59(0.07) 

Struct3 0.65(0.07) 

Struct4 0.56(0.06) 

Struct5 0.61(0.07) 

Struct6 0.59(0.07) 

Struct7 0.48(0.06) 

Struct8 0.60(0.07) 

Struct10 0.41(0.06) 

 

 

Student-Oriented 

 

 

1.05 (0.07) 

Stud1 0.65(0.05) 

Stud2 0.63(0.05) 

Stud3 0.61(0.05) 

Stud5 0.65(0.05) 

Stud6 0.56(0.05) 

 

Enhanced Activities 

 

0.80 (0.07) 

 

Enact1 0.60(0.05) 

Enact2 0.56(0.05) 

Enact3 0.61(0.06) 

Enact4 0.70(0.06) 

*n = 582 

6.4.4 The CFA of the Alternative Models 

The first-order three-factor and the one-factor structures were tested as alternative models for the 

TPS. This was to provide other potential models that can be used to appropriately represent the proper 
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structure of the concerned scale. In evaluating these models, similar technique, process, software, and 

indicators were employed. The results are shown and discussed in the ensuing sections/subsections.  

6.4.4.1 The First-Order Three-Factor Structure of the TPS 

The first-order three-factor model was examined for the TPS. Similar to the second-order three-

factor structure, this model hypothesised that the construct of ‘structure’ was represented by nine items 

labeled as Struct1, Struct2, Struct3, Struct4, Struct5, Struct6, Struct7, Struct8, and Struct10; the ‘student 

orientation’ was reflected by five items labeled as Stud1, Stud2, Stud3, Stud5, and Stud6; and the 

‘enhanced activities’ was measured by four items labeled as Enact1, Enact2, Enact3, and Enact4. The 

conceptual representation of this model is shown in Figure 6.3. The relevant CFA results are presented in 

Tables 6.11 and 6.12. 
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Figure 6.3.  The first-order three-factor structure of the TPS 
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6.4.4.2 Model Fit of the first-order three-factor structure  

The structural statistics in Table 6.11 revealed similar picture with the results of the second-order 

three-factor model. The overall fit of the structure to the data appeared to be poor as indicated by the results 

of most of the fit indices. Only three fit indices (RMSEA, SRMR, and CFI) showed acceptable results while 

the other five (χ2, χ2/df, GFI, and AGFI) indicated poor fit. However, the indices that indicate acceptable fit 

are known to be more dependable as they are considered more robust than those that showed poor fit and 

due to the other known criticisms of the latter. Thus, it can be argued that this structure has some degree of 

the merit as a possible alternative model for the TPS. Moreover, the result of the PGFI implied that the 

model had some degree of parsimony despite being a three-factor structure. Hence, this model to some 

extent can be adopted as alternative structure for the TPS.  

 
Table 6.11. Summary of fit indices for the three-factor structure of the teaching practices 

Fit Index Obtained Value Remark 

X2 908.74 (P = 0.00) Poor fit 

X2 /df 908.74/132 = 6.88 Poor fit 

RMSEA 0.10 Mediocre fit 

SRMR 0.08 Acceptable fit 

GFI 0.85 Poor fit 

AGFI 0.80 Poor fit 

CFI 0.91 Acceptable fit 

PGFI 0.66 Some model complexity 

 

6.4.4.3 CFA of the Hypothesised First-Order Three-Factor Measurement Model 

In terms of the factor loadings as presented in Table 6.12, the resulting statistics appeared to 

support the argument that the structure has the merit to be a possible alternative model. All the item 

loadings are higher than the adopted threshold of 4.0 and they significantly loaded to the respective 

constructs as proposed. Moreover, the magnitude of the correlation coefficient between any two 
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hypothesised constructs is likewise high, which revealed that the three constructs are significantly related. 

Thus, the correlated structure and measurement model of this scale can be adopted as a possible 

alternative to the second-order three-factor model for the TPS. 

Table 6.12. Factor loadings of the teaching practices items under the three-factor model 

Structure Construct Correlation 
between 

Constructs 

Item Loading(se)* 
 

 

 

 

 

 

 

 

 

Three-Factor 

Model 

 

 

 

 

Structuring 

 

 

 

0.84 

(Structuring and 

Student-Oriented) 

Struct1 0.45(0.04) 

Struct2 0.59(0.04) 

Struct3 0.65(0.04) 

Struct4 0.56(0.04) 

Struct5 0.61(0.04) 

Struct6 0.59(0.04) 

Struct7 0.48(0.04) 

Struct8 0.60(0.04) 

Struct10 0.41(0.04) 

 

Student-Oriented 

0.84 

(Student-Oriented 

and Enhanced 

Activities) 

Stud1 0.65(0.04) 

Stud2 0.63(0.04) 

Stud3 0.61(0.04) 

Stud5 0.65(0.04) 

Stud6 0.56(0.04) 

 

Enhanced Activities 

0.65 

(Structuring and 

Enhanced Activities) 

Enact1 0.60(0.04) 

Enact2 0.56(0.04) 

Enact3 0.61(0.04) 

Enact4 0.70(0.04) 

*n = 582 

6.4.4.4 The One-Factor Structure of the TPS 

The one-factor structure for the TPS was also examined in an attempt to provide other alternative 

model and to adopt more appropriate structure for this study. Under this proposed model, all the items were 

combined and labeled as TP1, TP2, TP3, TP4, TP5, TP6, TP7, TP8, TP10, TP11, TP12, TP13, TP15, 
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TP16, TP17, TP18, TP19, and TP20. These items were loaded to one main factor called the ‘teaching 

practices (TP)’. The conceptual representation of this model is presented in Figure 6.4. To determine the 

acceptability of this model with respect to the data, the same technique, process, software, and indicators 

were used. The CFA results are shown in Tables 6.13 and 6.14. 
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Figure 6.4. Structure of one-factor model of the TPS 
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6.4.4.5 Model Fit of the One-factor Structure   

The CFA results presented in Table 6.13 below indicate that the one-factor structure has poor fit to 

the data. Of the fit indices employed in this study, only one (SRMR) exhibited acceptable fit while the rest 

((χ2, χ2/df, RMSEA, GFI, AGFI, and CFI) indicated poor fit. Moreover, the PGFI value of 0.64, which 

revealed some degree of parsimony, appeared to provide evidence that the one-factor model is not different 

from the previous models in terms of the simplicity of the structure despite being a single dimension. Thus, it 

can be deduced that by CFA results, the one-factor model is not a better alternative to either of the models 

tested earlier.  

Table 6.13. Summary results of fit indices for the one-factor structure of the teaching practices 
 

Fit Index Obtained Value Remark 

X2 1063.63 (P = 0.00) Poor fit 

X2 /df 1063.63/135 = 7.88 Poor fit 

RMSEA 0.12 Poor fit 

SRMR 0.08 Acceptable fit 

GFI 0.81 Poor fit 

AGFI 0.77 Poor fit 

CFI 0.89 Poor fit 

PGFI 0.64 Some model complexity 

 

6.4.4.6 CFA of the Hypothesised One-factor Measurement Model 

In terms of the factor loadings, the results appeared to negate the poor fit of the model to the data. 

As can be seen in Table 6.14, of the 18 TPS items analysed under the one-factor structure, only one (TP10) 

exhibited a weak loading of 0.34 while the other 17 items had loadings above the threshold of 0.40. 

However, as these results need to be interpreted in the light of the overall fit of the model, the factor 

loadings do not warrant the appropriateness of the structure. Thus, the judgment that this model is not 

appropriate for the TPS holds. 
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Table 6.14. Factor loadings of teaching practices items under one-factor model 

Structure Item Factor Loading(se)* 
 

 

 

 

 

 

 

 

 

One-Factor Model 

TP1 0.41(0.04) 

TP2 0.51(0.04) 

TP3 0.57(0.04) 

TP4 0.51(0.04) 

TP5 0.53(0.04) 

TP6 0.59(0.04) 

TP7 0.53(0.04) 

TP8 0.61(0.04) 

TP10 0.34(0.04) 

TP11 0.64(0.04) 

TP12 0.59(0.04) 

TP13 0.58(0.04) 

TP15 0.63(0.04) 

TP16 0.55(0.04) 

TP17 0.60(0.04) 

TP18 0.45(0.04) 

TP19 0.51(0.04) 

TP20 0.54(0.04) 

*n = 582 

6.4.5 Model Used in the Study 

The Rasch and CFA analyses of the three models tested for the TPS provided more or less a 

picture of the appropriate structure that can be adopted in this study. The analysis results revealed that both 

the first-order and the second-order three-factor structures appeared appropriate for the TPS while the one-

factor model appeared to be a weak alternative structure. As this chapter is just to confirm the 

appropriateness of the originally hypothesised TPS structure and as the two other models failed to provide 

better structure for this scale, this study adopted the second-order three-factor model for the TPS.  
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6.5 Summary  

This chapter dealt with the revalidation of the TPS. The TPS was revalidated at the item (micro) and 

structural (macro) levels using the Rating Scale Model and CFA, respectively. The rating scale and CFA 

analyses were carried out using ConQuest 2.0 and LISREL 8.80 software. 

Three models were tested for the TPS. The first one was the second-order three-factor structure – 

the originally hypothesised model on which the scale was developed and calibrated. By Rasch and CFA 

results, this original structure appeared to be working well as intended, thus confirming its appropriateness 

as the structure for the TPS. The other two models, the first-order three-factor and the one-factor structures, 

were examined as possible alternatives to the original structure. However, the results of the same analytic 

techniques revealed that the alternative models failed to provide better structure than the original model. 

Hence, the study adopted the second-order three-factor model as the structure for the TPS.  
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Chapter 7: The Student Perceptions of 

Assessment Scale 
 

7.1 Introduction 

Student perception of assessment is one particular attribute that is considered important due to its 

relevance to the teaching-learning process. In fact, it is regarded as a vital source of information about the 

subjective qualities of the assessment tasks, such as classroom tests (Zeidner, 1987). The information 

about student views on assessment can help inform, guide, and improve educational practices and student 

learning (Struyven, Dochy, & Janssens, 2005). Through student perceptions, teachers are able to gather 

evidences about how students react to specific assessment methods and activities and how this reaction 

influences their approaches to learning. This evidence, in turn, provides the basis for assessment practices 

to be properly tailored to meet students’ interests and improve learning. The potential of student perceptions 

to enhance student learning formed part of the consideration to include it in this study. 

Specifically, the decision to include student perceptions of assessment was due to its relevance to 

the purpose of this study. Other notable reasons were the inadequacy of research on this topic and an 

attempt to explore its relationships with other education variables. The insufficient research studies on 

students’ perceptions of assessment (Dorman & Knightley, 2006) warrant more similar undertakings to help 

ascertain this student characteristic. Moreover, as the web of influence between this attribute and other 

factors is still not clear (Struyven, et al., 2005), an attempt to establish the relationships was deemed 

relevant. 

The study posited that teachers’ assessment literacy affects assessment and instructional 

practices, which, in turn, influence student perceptions of assessment. This proposition is represented in 

Figure 7.1. As depicted in the figure, only one-way causal relationship was proposed as the study was 

mainly concerned with the influence of teachers’ assessment literacy on other variables. The proposition 
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stemmed from the argument raised in the earlier chapter that assessment knowledge influences 

assessment practices. In addition, assessment practices had been proposed to affect students’ experiences 

of learning, which may arise in response to student perceptions (Maclellan, 2001).  

 

Figure 7.1. The relationship among teacher assessment literacy, assessment practices, teaching practices, 
student perceptions of assessment and student outcomes in this study 

 

To answer the research questions concerning ‘student perceptions of assessment’ and to explore 

the relationships as posited, a relevant instrument was needed. As a result, a search for the relevant scale 

was conducted. In looking for the questionnaire, the criteria that the scale should suit the intention of the 

study and be applicable to the research context were used as bases. However, no appropriate instrument 

was found from the available literature. Thus, items for the sought scale, herein referred to as the ‘Student 

Perceptions of Assessment Scale (SPAS)’, were modified from the existing and closely related 

questionnaire. As a modified scale, the SPAS was subjected to a rigorous validation process to ensure its 

measurement capacity and utility. This chapter deals with the modification, description, and validation of the 

SPAS. 

The chapter begins with the modification and description of the SPAS. After which, the pilot test of 

the scale in the research venue is discussed. The ensuing section is devoted to the validation of the SPAS, 

first at the item level and finally at the structural level. The chapter concludes by reiterating the essential 

points. 
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7.2 The SPAS: Its Modification and Description 

The SPAS was designed to measure the general perceptions of students on assessment tasks. It 

was specifically aimed to capture the perceptions on test and assignment. The perceptions on test were 

intended to draw students’ views about the teacher-made or classroom-based tests while those of 

assignment were to elicit responses on their opinions about other tasks such as seatwork, homework, 

student demonstration, project, and the like. The test and assignment had been identified as the coverage 

of the scale as they are the two most common assessment tasks executed by teachers in the research 

locale.  

As no instrument that fully serves the purpose was found at the time of the study, the SPAS was 

formed using the most relevant available scale, the Students’ Perceptions of Assessment Questionnaire 

(SPAQ) (Cavanagh, Waldrip, Romanoski, Dorman, & Fisher, 2005); Waldrip, Fisher, & Dorman, 2008), as a 

guide or basis. The SPAQ is an established scale that had been validated using both CTT and Rasch 

analytic techniques. It measures students’ perceptions of assessment tasks in the science subject. It has 

five constructs namely, congruence with planned learning, authenticity, student consultation, transparency, 

and diversity. These constructs are defined by Cavanagh, et al. (2005, p. 3) as follows: 

a) Congruence with planned learning – Students affirm that assessment tasks align with the 
goals, objectives and activities of the leaning program; 

b) Authenticity – Students affirm that assessment tasks feature real life situations that are 
relevant to themselves as learners; 

c) Student consultation – Students affirm that they are consulted and informed about the forms of 
assessment tasks being employed; 

d) Transparency – The purposes and forms of assessment tasks are affirmed by the students as 
well-defined and made clear; and 

e) Accommodation of student diversity – Students affirm they all have an equal chance of 
completing assessment tasks. 

 

The SPAQ originally contained 30 items that were equally distributed among the stated constructs. A 

number of these items were modified to constitute the SPAS. However, in selecting the items for 

modification, those on student consultation were not included, as they were believed to be irrelevant to the 
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context of this study. In the research locale, the education department through the national curriculum 

prescribes the assessment forms to be used and classroom teachers mostly decide the assessment tasks 

or activities. Also, the SPAQ items were considered in terms of their relevance to the contexts of test and 

assignment. Thus, all the selected SPAQ items were reworded to make them capture the general 

perceptions on test and assignment regardless of the specific subject area. As a result, 25 modified items 

initially formed the SPAS. Fifteen of these items, labeled as PTEST1, PTEST2, PTEST3, PTEST4, 

PTEST5, PTEST6, PTEST7, PTEST8, PTEST9, PTEST10, PTEST11, PTEST12, PTEST13, PTEST14, 

and PTEST15, were on ‘perceptions of test (PTEST)’, and the other ten items, labeled as PASS1, PASS2, 

PASS3, PASS4, PASS5, PASS6, PASS7, PASS8, PASS9, and PASS10, were on ‘perceptions of 

assignment (PASS)’. All the SPAS items adopted the original response categories, a four-point Likert scale 

of “almost never”, “sometimes”, “often”, and “almost always”, which were coded 1, 2, 3, and 4, respectively. 

The original and the modified items are presented in Table 7.1. 

Table 7.1. The original and modified versions of the SPAS items 

Original Version 

(Waldrip, Fisher, & Dorman, 2008; Cavanagh, Waldrip, 
Romanoski, Dorman, & Fisher, 2005) 

Modified Version 

Item # Wording/Statement Item 
Code 

Wording/Statement 

1 My assessment in science tests what I know. PTEST1 Tests in my subject measure what I know. 

2 How I am assessed is similar to what I do in class.  PTEST2 How I am tested is the same with what I do in 

class. 

3 I am assessed on what the teacher has taught me. PTEST3 I am tested on what the teacher has taught me. 

4 I find science assessment tasks are relevant to what 

I do outside of school. 

PTEST4 My tests are related to what I do outside of 

school. 

 

5 

a) Assessment in science tests my ability to apply 

what I know to real-life problems;  

b) I am asked to apply my learning to real life 

situations. 

PTEST5 Tests in my subject measure my ability to apply 

what I learn to real life situations. 

6 Assessment in science examines my ability to 

answer every day questions.  

PTEST6 Tests in my subject measure my ability to 

answer every day questions. 

7 I am aware how my assessment will be marked. PTEST7 I am aware how my tests will be marked. 
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8 I know what is needed to successfully accomplish a 

science assessment task. 

PTEST8 I understand what is needed to successfully 

complete the test. 

9 I am told in advance when I am being assessed. PTEST9 I am told in advance when I am being tested. 

10 I am told in advance on what I am being assessed. PTEST10 I am told in advance on what I am being tested. 

11 I am clear about what my teacher wants in my 

assessment tasks. 

PT EST11 I understand what my teacher wants in my test. 

12 I have as much chance as any other student at 

completing assessment tasks. 

PTEST12 I have as much chance as any other student at 

completing the test. 

13 I complete assessment tasks at my own speed. PTEST13 I complete the test at my own speed. 

14 I am given assessment tasks that suit my ability. PTEST14 I am given the test that suits my ability. 

15 When I am confused about an assessment task, I 

am given another way to answer it. 

PTEST15 When I am confused about the test, I am given 

another way to answer it. 

16 My assignments/tests are about what I have done in 

class. 

PASS1 My assignments, including project, are about 

what I have done in class. 

17 I find science assessment tasks are relevant to what 

I do outside of school. 

PASS2 My assignments, including project, are related 

to what I do outside of school. 

18 I am aware how my assessment will be marked. PASS3 I am aware how my assignments will be 

marked. 

19 I know what is needed to successfully accomplish a 

science assessment task. 

PASS4 I understand what is needed to successfully 

complete my assignment tasks. 

20 I am clear about what my teacher wants in my 

assessment tasks. 

PASS5 I understand what my teacher wants in my 

assignments, including project. 

21 I have as much chance as any other student at 

completing assessment tasks. 

PASS6 I have as much chance as any other student at 

completing my assignments, including project. 

22 I complete assessment tasks at my own speed. PASS7 I complete my assignments, including project, 

at my own speed. 

23 I am given assessment tasks that suit my ability. PASS8 I am given assignment tasks that suit my 

ability. 

24 When I am confused about an assessment task, I 

am given another way to answer it. 

PASS9 When I am confused about an assignment 

task, I am given another way to do it. 

25 When there are different ways I can complete the 

assessment. 

PASS10 I can complete assignment activity when I am 

given different ways to do it. 

 

7.3 Pilot Test of the SPAS 

After the modification process, the SPAS items were subjected to the review that was carried out in 

three stages. The first review was done by the researcher himself and his supervisors. After which, the 
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items were judged by three experts from MSU Tawi-Tawi who were familiar with the classroom assessment 

situation in the research locale. To further ensure the face and content validity of the scale, the relevance of 

the items to test and assignment was finally evaluated by 14 Filipino teacher colleagues at the University of 

Adelaide from which a content validity index (CVI) was computed.  

The CVI is a method of establishing content validity in which “a panel of experts is asked to rate 

each scale item in terms of its relevance to the underlying construct” (Polit & Beck, 2006, pp. 490-491). The 

concept of CVI stresses that in a scale of four, a rating of three or four by expert indicates that the content is 

valid and consistent with the conceptual framework (Lynn 1996, as cited in Parsian & Dunning, 2009). Thus, 

for any item to be retained, a CVI of 3/4 and 4/4 should be obtained. In other words, a CVI of a scale item 

can be computed by adding the ratings at the relevant and very relevant levels and dividing it with the total 

number of raters/experts. A CVI value at the relevant level is the threshold for accepting/retaining the item 

(Parsian & Dunning, 2009). This method was further used for the SPAS, as the literature on perceptions of 

test and assignment, which could have been used as guide to develop the SPAS, was not available in the 

literature at the time of the study. The judgment on the relevance of the SPAS items (CVI results) is shown 

in Table 7.2. 

After the review and the computation of CVI, the items were organised into one section and formed 

part of the study’s Student Questionnaire. The questionnaire was pilot tested to the 30 MSU Tawi-Tawi 

elementary and secondary school students to obtain further feedback. There were two parts of the pilot 

process. The first part was the administration of the instrument to the selected pilot respondents. This was 

carried out to obtain the initial reliability, to test the survey operation, and to determine the time for 

questionnaire completion. The second part was the interview that involved five selected students from the 

targeted class levels. This was conducted to further determine the suitability of the items in terms of the 

level of difficulty of the words used, the length of the statements and of the questionnaire as a whole. All 

feedback from the pilot participants were noted in finalising and administering the instrument. After the initial 

validation/pilot test of the SPAS, 11 items on perceptions of test and 7 items on perceptions of assignment 
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were retained (see Appendix B). Moreover, a Chronbach alpha of 0.77 that indicated acceptable reliability of 

the scale was obtained. The data from the 18 final SPAS items were used to establish the construct validity 

of the scale using the Rating Scale Model and confirmatory factor analysis (CFA).   

Table 7.2. Face and content validity of the SPAS 

Construct/Item Likert Scale  

Total 

 

CVI Perceptions 
of Test (PTEST) 

Not 
Relevanta 

Somewhat 
Relevantb 

Relevantc Very 
Relevantd 

1.   Tests in my subject 
measure what I know. 

  6 (43%) 8 (57%) 14 (100%) 14/14 = 1 (Ok) 

2.   How I am tested is the 
same with what I do in 
class. 

  6 (42%) 7 (58%) 13 (100%) 13/13 = 1 (Ok) 

3.   I am tested on what the 
teacher has taught me. 

 1 (7%) 5 (36%) 8 (57%) 14 (100%) 13/14 = 0.93 

(Ok) 

4.   My tests are related to 
what I do outside of 
school. 

1 (8%)  5 (38%) 7 (54%) 13 (100%) 12/13 = 0.92 

(Ok)* 

5.   Tests in my subject 
measure my ability to 
apply what I learn to real   
life situations. 

 1 (7%) 4 (29%) 9 (64%) 14 (100%) 13/14 = 0.93 

(Ok) 

6.   Tests in my subject 
measure my ability to 
answer every day 
questions. 

  6 (42%) 7 (58%) 13 (100%) 13/13 = 1 (Ok) 

7.   I am aware how my 
tests will be marked. 

 1 (7%) 4 (29%) 9 (64%) 14 (100%) 13/14 = 0.93 

(Ok) 

8.    I understand what is 
needed to successfully 
complete the test. 

 1 (7%) 6 (43%) 7 (50%) 14 (100%) 13/14 = 0.93 

(Ok) 

9.    I am told in advance 
when I am being tested. 

1 (7%)  4 (29%) 9 (64%) 14 (100%) 13/14 = 0.93 

(Ok) 

10.  I am told in advance on 
what I am being tested. 

 1 (7%) 6 (43%) 7 (50%) 14 (100%) 13/14 = 0.93 

(Ok) 

11. I understand what my 
teacher wants in my test. 

 1 (7%) 4 (29%) 9 (64%) 14 (100%) 13/14 = 0.93 

(Ok) 

12.  I have as much chance 
as any other student at 
completing the test. 

 1 (7%) 6 (43%) 7 (50%) 14 (100%) 13/14 = 0.93 

(Ok) 

13. I complete the test at my 
own speed. 

 1 (8%) 7 (54%) 5 (38%) 13 (100%) 12/13 = 0.92 

(Ok)* 

14. I am given the test that 
suits my ability. 

 3 (21%) 4 (29%) 7 (50%) 14 (100%) 11/14 = 0.79 

(Not Ok)** 

15. When I am confused 
about the test, I am 

1 (8%)  6 (42%) 6 (50%) 13 (100%) 12/13 = 0.92 
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given another way to 
answer it. 

(Ok)* 

 

Perceptions of Assignment 
(PASS) 

      

1.   My assignments, 
including project, are 
about what I have done 
in class. 

  6 (43%) 8 (57%) 14 (100%) 14/14 = 1 (Ok) 

2.   My assignments, 
including project, are 
related to what I do 
outside of school. 

 1 (7%) 6 (43%) 7 (50%) 14 (100%) 13/14 = 0.93 

(Ok) 

3.  I am aware how my 
assignments will be 
marked. 

  7 (50%) 7 (50%) 14 (100%) 14/14 = 1 (Ok) 

4.   I understand what is 
needed to successfully 
complete my 
assignment tasks. 

 1 (7%) 5 (36%) 8 (57%) 14 (100%) 13/14 = 0.93 

(Ok) 

5.   I understand what my 
teacher wants in my 
assignments, including 
project. 

 1 (7%) 4 (29%) 9 (64%) 14 (100%) 13/14 = 0.93 

(Ok) 

6.   I have as much chance 
as any other student at 
completing my 
assignments, including 
project. 

  6 (43%) 8 (57%) 14 (100%) 14/14 = 1 (Ok) 

7.  I complete my 
assignments, including 
project, at my own speed. 

  7 (50%) 6 (50%) 13 (100%) 13/13 = 1 (Ok) 

8.    I am given 
assignment tasks 
that suit my ability. 

 3 (21%) 3 (21%) 8 (57%) 14 (99%) 11/14 = 0.79 

(Not ok)** 

9.  When I am confused 
about an assignment 
task, I am given 
another way to do it. 

 2 (14%) 5 (36%) 7 (50%) 14 (100%) 12/14 = 0.86 

(Not ok)** 

10. I can complete 
assignment activity 
when I am given 
different ways to do it. 

 2 (15%) 4 (31%) 7 (54%) 13 (100%) 11/13 = 0.85 

(Not ok)** 

*Items judged to be inapplicable in Tawi-Tawi context and were thus deleted;**deleted items based on CVI value; a – not 
measuring the construct; b – somewhat measuring the construct; c – measuring the construct; d – really measuring the construct 

7.4 Item Analysis Using the Rating Scale Model 

The SPAS was initially analysed at the micro level to verify the functioning of the items and to 

confirm at finer level the appropriateness of the scale. This was a needed process to ensure that SPAS 

possesses good psychometric properties. Individual items are considered as the backbone of any 
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instrument and performing item analysis using a more recommended and appropriate technique is a way to 

ensure that the SPAS worked well as intended or hypothesised.  

As mentioned in the earlier section, the Rating Scale Model was employed to analyse SPAS at the 

item level. The purpose of this analysis was to determine whether or not the items functioned as 

hypothesised and if all the items under each construct fit the Rasch Model. All the responses from the 2,077 

student participants were subjected to analysis using the ConQuest 2.0 software (Wu, Adams, Wilson, & 

Haldane, 2007). In doing the analysis, the SPAS items were first grouped according to construct and 

separate analyses for each of the two originally proposed constructs were done. This was to further 

evaluate the appropriateness of the two-factor model. After which, all items were combined and were 

examined whether or not they also represent a single or a dominant dimension called the ‘students’ 

perceptions of assessment’. The results of the analysis are presented in the relevant subsections below. 

7.4.1 Rasch Analysis Results of the SPAS Items under the ‘Perceptions of Test (PTEST)’ 

Construct  

The SPAS items under the ‘PTEST’ construct were the first group to be subjected to Rasch 

analysis. Eleven items were analysed for this construct. The item statistics for the initial and final calibration 

are presented in Table 7.3. As can be gleaned from the table, all the items in the first calibration fit the 

Rasch Model as indicated by the acceptable UMS values. The UMS of all the items had a minimum value of 

0.95 and a maximum value of 1.11, which were within the acceptable range of 0.70 - 1.30. This revealed 

that all the 11 items have the capacity to measure the PTEST as a latent trait. In terms of the functioning of 

the response categories, no disordered thresholds and/or deltas were obtained for the items. This further 

disclosed that the response options worked well as intended. Moreover, the separation reliability value of 

0.99 indicated that the items had a high degree of discrimination and precision (Alagumalai & Curtis, 2005; 

Wright & Stone, 1999). This served as additional evidence that all the items had desirable spread and 

accuracy in measuring the PTEST construct. 
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Table 7.3. Results of the initial and final item analyses of the PTEST construct' of the SPAS 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

PTEST1   0.05 0.02 0.97 - 1.1 

PTEST2   0.13 0.02 0.95 - 1.6 

PTEST3 - 0.29 0.02 1.08   2.5 

PTEST4 - 0.08 0.02 0.97 - 1.0 

PTEST5 - 0.05 0.02 0.99 - 0.4 

PTEST6   0.28 0.02 1.11   3.4 

PTEST7 - 0.24 0.02 0.95 - 1.5 

PTEST8   0.07 0.02 1.01   0.2 

PTEST9   0.13 0.02 1.02   0.6 

PTEST10 - 0.16 0.02 1.06   1.8 

PTEST11   0.169* 0.06 0.98 - 0.8 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 837.42; df=10; Sig level=0.000;*Constrained 

7.4.2 Rasch Analysis Results of the SPAS Items under the ‘Perceptions of Assignment 

(PASS)’ Construct  

The SPAS items under the ‘PASS’ construct were the next group analysed at the micro level using 

the same analytic technique. Seven items that were hypothesised to indicate the construct were subjected 

to the analysis. The results are shown in Table 7.4. As presented in the table, the initial and final Rasch 

analysis disclosed that all the 7 items under this construct fit the Rasch model as indicated by the 

acceptable UMS values. The UMS of all the items had a minimum value of 0.93 and a maximum value of 

1.16, which were within the adopted range of 0.70 – 1.30. This confirmed the proposition that the items 

could indeed reflect the hypothesised construct. In terms of response thresholds and/or deltas, no 

disordered values were observed. Again, these implied that the response categories functioned as 

designed. A separation reliability of 0.99 further indicated that the items had high discrimination and 

precision, which means that they have desirable psychometric properties in measuring ‘PASS' as a latent 
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attribute. Hence, it can be deduced that the seven items can be adopted to measure a construct called 

‘perceptions of assignment (PASS)’. 

Table 7.4. Results of the initial and final item analyses of the 'PASS construct' of the SPAS 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

PASS1 - 0.03 0.02 0.97 - 0.9 

PASS2   0.64 0.02 1.16   4.8 

PASS3   0.15 0.02 1.04   1.1 

PASS4 - 0.33 0.02 0.93 - 2.4 

PASS5 - 0.21 0.02 0.95 - 1.5 

PASS6   0.03 0.02 0.97 - 1.0 

PASS7  - 0.247* 0.04 0.97 - 0.8 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 1743.08; df=6; Sig level=0.000;*Constrained 

7.4.3 Rasch Analysis Results of the SPAS Items under a Single/Dominant Dimension 

After the analysis of SPAS items under the two originally proposed constructs, the next step was to 

combine all the items and subject them to similar analysis. This was to determine further the possibility of all 

SPAS items to reflect a single or dominant dimension. All responses from the 2,077 student respondents 

were analysed using the same statistical software. The initial and final analysis results are presented in 

Table 7.5. 

Table 7.5 showed that all the 18 SPAS items fit the Rasch model as revealed by the acceptable 

UMS values. The UMS values for all the items had a minimum of 0.90 and a maximum of 1.25, which were 

within the adopted range of 0.70 to 1.30. These results implied that the items indeed reflected a single or a 

dominant dimension called the ‘students’ perceptions of assessment’. In terms of response categories, the 

results appeared to also indicate that they functioned as hypothesised as disordered thresholds and/or 

deltas were not spotted. This means that both the items and the response categories were fitting the Rasch 

model and were working well as hypothesised. In addition, the obtained separation reliability value of 0.99 

further revealed that the items had desirable degree of discrimination and precision in measuring the 
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proposed construct. Hence, the 18 SPAS items could be retained and could be adopted to reflect ‘students’ 

perceptions of assessment’ as a single or dominant dimension.  

Table 7.5. Results of the initial and final item analyses of the SPAS items under a single/dominant 
dimension 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

PTEST1   0.00 0.02 0.93 - 2.2 
PTEST2   0.08 0.02 0.92 - 2.6 
PTEST3 - 0.34 0.02 1.07   2.3 
PTEST4 - 0.13 0.02 0.94 - 1.8 
PTEST5 - 0.10 0.02 0.97 - 1.1 
PTEST6   0.22 0.02 1.02   0.7 
PTEST7 - 0.29 0.02 0.93 - 2.2 
PTEST8   0.02 0.02 1.05   1.5 
PTEST9   0.07 0.02 1.05   1.5 
PTEST10 - 0.21 0.02 1.02   0.7 
PTEST11   0.11 0.02 0.93 - 2.1 
PASS1   0.05 0.02 1.00   0.1 
PASS2   0.74 0.02 1.25   7.6 
PASS3   0.23 0.02 1.04   1.3 
PASS4 - 0.26 0.02 0.90 - 3.3 
PASS5 - 0.14 0.02 1.00   0.1 
PASS6   0.11 0.02 0.95 - 1.5 
PASS7  - 0.172* 0.08 1.00 - 0.1 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 2980.52; df=17; Sig level=0.000;*Constrained 

 
 

7.5 Examination of the Structure and Item Loadings of the SPAS Items 

Further evaluation on the structure of the SPAS was done to ensure that it worked as 

conceptualised in the study. Specifically, there was a need to examine the structure of the scale to confirm 

the relationship between the proposed latent constructs and the item loading to verify the relationship 

between each construct and the corresponding items (construct validity). Similar construct validation 

process as carried out in the previous chapters was employed for this instrument. The structural fit of the 

SPAS was evaluated using CFA. The CFA technique was used as the instrument had been formed using a 

priori. The structural analysis was carried out through LISREL 8.80 software (Jöreskog & Sörbom, 2006) 

The CFA results are presented in the succeeding subsections. 
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7.5.1 Structural Analysis Using CFA 

The SPAS was analysed initially at the macro level to determine the appropriateness of its 

hypothesised structure and the fit of the proposed measurement model to the data. This was to confirm the 

hypothesised relationships between the latent constructs and between the construct and the items. In 

running the CFA analysis, all the responses from the 2077 student participants were included. The first 

analysis was performed using the original hypothesis that the SPAS was having a two-factor correlated 

structure. After which, the analysis of a one-factor structure as the alternative model was carried out. The 

relevant CFA results are discussed in the ensuing sections/subsections.  

7.5.1.1 The Correlated Two-Factor Structure of the SPAS 

The correlated two-factor model of the SPAS was examined. This model hypothesised that the 

SPAS has two underlying constructs namely, ‘perceptions of test’ abbreviated as PTEST and ‘perceptions 

of assignment’ abbreviated as PASS. The PTEST was to be represented by 11 items (PTEST1, PTEST2, 

PTEST3, PTEST4, PTEST5, PTEST6, PTEST7, PTEST8, PTEST9, PTEST10, and PTEST11) while PASS 

was to be reflected by seven items (PASS1, PASS2, PASS3, PASS4, PASS5, PASS6, and PASS7). The 

conceptual representation of this model is shown in Figure 7.2. In evaluating this structure, a number of fit 

indices for the model fit and the threshold of 0.40 for the item loadings (see Chapter 3) were used. The CFA 

results are presented in Tables 7.6 and 7.7. 
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Figure 7.2. Structure of the two-factor model of the SPAS 
 

 

7.5.1.2 Model Fit    

Examining the results in Table 7.6, the correlated two-factor structure of the SPAS appeared to 

exhibit acceptable fit to the data as shown by the results of most of the fit indices. Only two fit indices (χ2 

and χ2/df) showed poor results while the other five indices (RMSEA, SRMR, GFI, AGFI, and CFI) indicated 

acceptable fit. The poor results indicated by χ2 and χ2/df should not really affect the judgment about the 
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structure as these two indices are known to have a number of serious pitfalls such as sensitivity to sample 

size.  In terms of parsimony, the model appeared desirably less complex as implied by the PGFI value of 

0.73. Hence, it can be concluded that the correlated two-factor model is an acceptable structure for the 

SPAS.  

Table 7.6. Summary of fit indices for the first-order two-factor structure of the SPAS 

Fit Index Obtained Value Remark 

X2 1284.13 (P = 0.00) Poor fit 

X2 /df 1284.13/134 = 9.58 Poor fit 

RMSEA 0.07 Acceptable fit 

SRMR 0.05 Acceptable fit 

GFI 0.93 Acceptable fit 

AGFI 0.91 Acceptable fit 

CFI 0.91 Acceptable fit 

PGFI 0.73 Some degree of parsimony 

 
 

7.5.1.3 CFA of the Hypothesised Measurement Model 

The resulting statistics in Table 7.7 appeared to confirm the hypothesis that the two constructs are 

correlated and are reflected by the modified items. The correlation coefficient of 0.96 supported the 

proposition that perceptions of test has, indeed, a positive relationship with perceptions of assignment. This 

result was expected as both test and assignment are commonly understood as forms of assessment. In 

terms of the functioning of the items, the results showed that the items measured the respective constructs. 

For the ‘perceptions of test (PTEST)’, all the items (PTEST1, PTEST2, PTEST3, PTEST4, PTEST5, 

PTEST6, PTEST7, PTEST8, PTEST9, PTEST10, and PTEST11) exhibited acceptable factor loadings that 

were within the range of 0.40 to 0.51. This means that all the eleven items really tapped the construct of 

PTEST. For the ‘perceptions of assignment (PASS)’, six items (PASS1, PASS3, PASS4, PASS5, PASS6, 

and PASS7) had acceptable loadings while one item (PASS2) had a loading of 0.29 that was below the 
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adopted threshold of 0.40. The factor loadings of the six functioning items were within the range of 0.44 to 

0.51, which indicated that the said items reflected the construct of PASS. These results provided further 

support to acceptable model fit and confirmed the appropriateness of the correlated two-factor structure for 

the SPAS. The misfitting item PASS2 was perhaps unfamiliar to some students or some of them possibly 

failed to link their assignment with outside activities.  

Table 7.7. Factor loadings of the SPAS items under the first-order two-factor model 

Structure Construct Correlation 
between 

Constructs 

Item Loading(se)* 

 

 

 

 

 

 

 

 

Two-Factor 

Correlated 

Model 

 

 

 

 

Perceptions of 

Test 

(PTEST) 

 

 

 

 

0.96 

PTEST1 0.45(0.02) 

PTEST2 0.40(0.02) 

PTEST3 0.47(0.02) 

PTEST4 0.41(0.02) 

PTEST5 0.49(0.02) 

PTEST6 0.43(0.02) 

PTEST7 0.47(0.02) 

PTEST8 0.45(0.02) 

PTEST9 0.45(0.02) 

PTEST10 0.44(0.02) 

PTEST11 0.51(0.02) 

 

 

Perceptions of 

Assignment 

(PASS) 

 

 

0.96 

PASS1 0.46(0.02) 

PASS2 0.29(0.02) 

PASS3 0.44(0.02) 

PASS4 0.51(0.02) 

PASS5 0.44(0.02) 

PASS6 0.50(0.02) 

PASS7 0.44(0.02) 

*n = 582 
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7.5.2 The CFA of the Alternative Model 

While the originally hypothesised structure worked well for the SPAS, it was also necessary to 

evaluate an alternative model to determine the possible existence of a better and less complex structure. 

Thus, the one-factor model was also tested for the SPAS. In evaluating this alternative model, similar 

technique, process, software, and indicators were employed. The results are shown and discussed in the 

following subsections.  

7.5.2.1 The One-Factor Structure of the SPAS 

The one-factor structure was examined to determine its possibility as a better model for the SPAS. 

Under this proposed model, all the items from the two constructs were combined. The same labels for all 

the items were used for coherence and proper identification purposes. These items were loaded to one 

main factor called the ‘students’ perceptions of assessment (SPA)’. The conceptual representation of this 

model is presented in Figure 7.3. The CFA results for this model are shown in Tables 7.8 and 7.9. 
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Figure 7.3. Structure of the one-factor model of the SPAS 

 

7.5.2.2 Model Fit of the Alternative One-factor Structure   

The CFA results presented in Table 7.8 below indicate that the one-factor structure has also 

acceptable fit to the data. Similar to what were obtained under the two-factor model, only two fit indices (χ2 

and χ2/df) exhibited poor fit while the rest (RMSEA, SRMR, GFI, AGFI, and CFI) indicated acceptable fit. In 

terms of parsimony, the one-factor model is slightly better than the previous model as implied by the PGFI 
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value of 0.74. Thus, it can be deduced that the one-factor model is a possible alternative to the earlier 

model. 

Table 7.8. Summary of fit indices for the one-factor structure of the SPAS 

Fit Index Obtained Value Remark 

X2 1290.00 (P = 0.00) Poor fit 

X2 /df 1290.00/135 = 9.56 Poor fit 

RMSEA 0.07 Acceptable fit 

SRMR 0.05 Acceptable fit 

GFI 0.93 Acceptable fit 

AGFI 0.91 Acceptable fit 

CFI 0.91 Acceptable fit 

PGFI 0.74 Some degree of parsimony 

 

7.5.2.3 CFA of the Hypothesised One-factor Measurement Model 

Examining the factor loadings, similar picture appeared under the one-factor model. As can be seen 

in Table 7.9, all of the items appeared to reflect the main construct (students’ perceptions of assessment) as 

indicated by the acceptable factor loadings of 0.40 to 0.51, except for item PTA2, which had a factor loading 

of 0.29. The results were in agreement with the acceptable overall fit of the model to the data. Hence, the 

one-factor model and the 17 functioning items can be adopted for the scale. 
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Table 7.9. Factor loadings of the SPAS items under one-factor model 

Structure Construct Item Loading(se)* 

 

 

 

 

 

 

One-Factor 

 
 
 
 
 
 
 
 

 
 
 

Student 
Perceptions of 
Assessment 

(SPA) 

PTEST1 0.45(0.02) 

PTEST2 0.40(0.02) 

PTEST3 0.47(0.02) 

PTEST4 0.41(0.02) 

PTEST5 0.48(0.02) 

PTEST6 0.44(0.02) 

PTEST7 0.47(0.02) 

PTEST8 0.44(0.02) 

PTEST9 0.45(0.02) 

PTEST10 0.44(0.02) 

PTEST11 0.51(0.02) 

PASS1 0.45(0.02) 

PASS2 0.29(0.02) 

PASS3 0.43(0.02) 

PASS4 0.51(0.02) 

PASS5 0.43(0.02) 

PASS6 0.50(0.02) 

PASS7 0.43(0.02) 

*n = 582 

7.5.3 Model Used in the Study 

The Rasch analysis of the original and alternative models initially revealed that the structures 

reflected by these models were appropriate for the SPAS. The same results were obtained when the SPAS 

was analysed at the structural level using CFA. As the results of Rasch analysis were the final bases in 

judging the acceptability of the tested models, it was discerned that both one-factor and two-factor models 

were appropriate for the SPAS. However, the use of model parsimony as a further criterion in judging 

between the models led to the preference for one-factor structure over the other model. Thus, in this study, 

the one-factor structure was adopted for the SPAS.  
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7.6 Summary  

This chapter dealt with the process of forming and validating the SPAS. The SPAS was formed by 

modifying the items of the SPAQ, a well-established and a closely related instrument. In validating the 

SPAS, CFA, using LISREL 8.80, was utilised to evaluate its structure and the fit of the measurement model 

to the data. To further examine the scale, the rating scale model, through ConQuest 2.0, was carried out to 

determine the appropriateness of the individual items with respect to the implied dimensions. There were 

two models tested for the SPAS. The first one was the originally proposed correlated two-factor structure 

and the second one was the possible one-factor model. By CFA results, the appropriateness of these 

models appeared acceptable. These results were confirmed by the findings from the rating scale model. As 

by Rasch results the two models were equally appropriate, model parsimony was used as a basis in 

accepting either of the models. Hence, the one-factor model was adopted in this study as the appropriate 

structure for the SPAS.  
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Chapter 8: The Student Attitude Towards 

Assessment Scale 
 

8.1 Introduction 

This study covered student attitude towards assessment. The consideration of this attribute 

stemmed from a number of assumptions. Firstly, teachers’ assessment literacy was believed to influence 

student attitude through assessment activities that teachers carry out in the classroom. As proposed in the 

earlier chapter, assessment knowledge has a causal relationship with assessment practices. These 

practices, in turn, were assumed to affect student attributes, which include attitude towards assessment. 

Secondly, any assessment task was deemed to excite a feeling or reaction thereby possibly forming attitude 

towards the assessment itself. This is in line with some theories, such as those held by the neo-behaviorist 

view, that any stimulus or attitude object can form attitude (Naumann, Richter, Groeben, & Christmann, 

n.d.). Thirdly, attitude could predict actions or behavior under certain conditions; the attitude-behavior 

causal relation is even stronger when the persons have direct experience with the attitude object (Glasman 

& Albarracin, 2006). This case was viewed to be true to students who are frequently subjected to do 

assessment tasks in the classroom. In the course of doing assessment-related activities, students inevitably 

develop positive or negative feelings about assessment. And fourthly, understanding student attitudes was 

assumed to be vital in any effort to enhance learning. When information about student attitude is available, 

teachers are in a better position to excogitate strategies and provide the kind of environment that elicits 

students’ interests and develop desirable approaches to learning. In the case of assessment, positive 

attitude towards assessment activities would be possibly developed thereby encouraging students to 

engage more and acquire deep and meaningful learning.  Other consideration for including student attitude 

towards assessment was the inadequacy of research studies on this topic for which more relevant studies 

are warranted.  
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As has been highlighted in the previous chapters, the study posited that teachers’ assessment 

literacy affects assessment and instructional practices, which, in turn, influence student attributes including 

attitude towards assessment. This proposition is represented in Figure 8.1. As depicted in the figure, only 

one-way causal relationship was proposed as the study was mainly concerned with the influence of 

teachers’ assessment literacy on other variables. The proposition stemmed from the argument implied in 

the aforementioned assumptions and from the hypothesis that assessment knowledge influences 

assessment practices, which further affect student characteristics. 

 
Figure 8.1. The relationship among teacher assessment literacy, assessment practices, teaching practices, 

student attitude towards assessment, and student outcomes in this study 

 

To answer the research questions concerning the ‘student attitude towards assessment’ and to 

explore the relationships as shown in the figure above, a relevant instrument was needed. As a result, a 

search for the relevant scale was conducted. In searching for the questionnaire, the criteria that the scale 

should suit the intention of the study and be applicable to the research context were used as bases. 

However, no appropriate instrument was found from the available literature at the time of the study. Thus, 

items for the sought scale, herein referred to as the ‘Student Attitude Towards Assessment Scale (SATAS)’, 

were modified or developed using the related questionnaire as a guide or basis. As a modified or developed 

scale, the SATAS was subjected to a rigorous validation process to ensure its measurement capacity and 

utility for this study. This chapter deals with the modification/development, description, and validation of the 

SATAS. 

The chapter begins with the modification/development and description of the SATAS. After which, 

the pilot test of the scale in the research venue is discussed. The ensuing section is devoted to the 
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validation of the SATAS, first at the item level and finally at the structural level. The chapter concludes by 

reiterating the salient points. 

8.2 The SATAS: Its Development and Description 

The SATAS was designed to measure the general attitude of students towards assessment as a 

means of achieving success in school. It was intended to capture the assessment attitude in an attempt to 

establish its link to teachers’ assessment literacy and to highlight the view that understanding attitude has 

important implications for student learning.  

As no instrument that measures assessment attitude, as intended, was available, the SATAS was 

formed using the existing questionnaire. This instrument was the ‘Attitude Scale’ developed by Mickelson 

(1990). The decision to use this scale as a guide was mainly based on the semblance of the situation it 

portrayed with the context of the research locale and on its relevance to the intention of the study. 

Originally, the ‘Attitude Scale’ was composed of 14 items that were hypothesised to represent two 

underlying constructs namely, ‘abstract attitude’ (8 items) and ‘concrete attitude’ (6 items). Mickelson (1990) 

adopted these constructs from Parkin’s (1976, as cited in Mickelson, 1990) macrotheoretical constructs of 

dominant and subordinate value systems. Using this perspective, abstract attitude was taken to tap abstract 

beliefs about dominant values prevailing in the society while concrete attitude was taken to measure the 

subordinate value systems in which people see or experience the concrete realities. As stressed by 

Mickelson (1990), these constructs were appropriate and useful for understanding students or people who 

view education as an important means to future opportunities but who exhibit low academic achievements. 

In developing the SATAS, some of the 14 items were used as basis. However, all modified or developed 

items were intended to partly follow the abstract attitude, as it was believed that students with their age 

could hardly link assessment to outside realities and opportunities. Although students’ life in school is 

punctuated by assessment activities, their feelings and views about assessment are confined to their world 

in the classroom. Thus, the underlying construct that SATAS intended to measure was more akin to the 
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‘cognition-based attitude’ (Wilson, Dunn, Kraft, & Lisle, 1989, as cited in Naumann, et al., n.d.). Under this 

framework, SATAS viewed that assessment attitude is part of the student cognitive process and is only 

stored in the students’ minds. Being it so, this attribute affects students in the way they do assessment 

tasks. Hence, unpacking it could be a way to help turn student attitude into positive synergies.  

The final form of SATAS contained seven items (ATTD1, ATTD2, ATTD3, ATTD4, ATTD5, ATTD6, 

and ATTD7) reflecting a single construct called, ‘student attitude towards assessment’. These items 

adopted a four-point Likert scale of “strongly disagree”, “disagree”, “agree”, and “strongly agree”, which 

were coded 1, 2, 3, and 4, respectively. The source and the modified/developed SATAS items are 

presented in Table 8.1 below. 

Table 8.1. Source and developed SATAS items 

Source 
(Mickelson, 1990) 

Developed Items 

Item  Wording/Statement Item 
Code 

Wording/Statement 

1 Getting a good education is a practical road to 
success for a young black (white) man (woman) 
like me (Abstract Attitude). 

ATTD1 Assessment helps me to become successful in 
my education (Abstract Attitude). 

2 If everyone in America gets a good education, 
we can end poverty (Abstract Attitude). 

ATTD2 If everyone in my school is given an effective 
assessment, we can gain good education 
(Abstract Attitude). 

3 Achievement and effort in school lead to job 
success later on (Abstract Attitude). 

ATTD3 Assessment in school leads to good academic 
achievement (Abstract Attitude). 

4 Young white (black) women (men) like me have 
a chance of making it if we do well in school 
(Abstract Attitude). 

ATTD4 I have a chance to be successful if I do well in 
my tests in school (Abstract Attitude). 

5 School success is not necessarily a clear path to 
a better life (Abstract Attitude). 

ATTD5 Success in school is not necessarily 
dependent on tests (Abstract Attitude).* 

6 Based on their experiences, my parents say 
people like us are not always paid or promoted 
according to our education (Concrete Attitude). 

ATTD6 Doing well in classroom tests is not always 
helpful in completing my education (Abstract 
Attitude).* 

7 School success is not necessarily a clear path to 
a better life (Abstract Attitude). 

ATTD7 Assessment, like tests, makes my education 
difficult (Abstract Attitude).* 

*Items that are negatively worded 

8.3 Pilot Test of the SATAS 

After the modification/development process, the SATAS items were reviewed following the same 

procedure that was used in validating the SPAS and as described in Chapter 7. The review was specifically 
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done by the researcher, researcher’s supervisors, three experts from the Mindanao State University (MSU) 

in Tawi-Tawi, and by 14 teacher colleagues at the University of Adelaide to ensure face and content validity 

of the scale. A content validity index (CVI) was also computed (see Chapter 7, Section 7.3 for information 

about CVI). The judgment on the relevance of the items (CVI results) is shown in Table 8.2. The items were 

then organised into one section and formed part of the study’s Student Questionnaire. As described in 

Chapter 7, the questionnaire was pilot tested to 30 MSU Tawi-Tawi elementary and secondary school 

students to obtain further feedback. The questionnaire was administered to obtain the initial validity and 

reliability, to test the survey operation, and to determine the time for questionnaire completion. The interview 

that involved five selected students from the targeted class levels was also conducted to further determine 

the suitability of the items in terms of the level of difficulty of the words used, the length of the statements 

and of the questionnaire as a whole. All feedback from the pilot participants were noted in finalising and 

administering the instrument. After the pilot test, a Chronbach alpha of 0.77 (acceptable reliability) was 

obtained and four SATAS items were retained. The data from the four final SPAS items were used to 

establish the psychometric properties and the construct validity of the scale using the Rasch Rating Scale 

Model and confirmatory factor analysis (CFA).   
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Table 8.2. Face and content validity of the SATAS items 

Construct/Item Likert Scale  

Total 

 

CVI Perceptions 
towards Test 

Not 
Relevanta 

Somewhat 
Relevantb 

Relevantc Very 
Relevantd 

1.  Assessment helps me to 
become successful in my 
education. 

  5 (36%) 9 (64%) 14 (100%) 14/14 = 1 

(Ok) 

2.  If everyone in my school 
is given an effective 
assessment, we can gain 
good education. 

  3 (21%) 11 (79%) 14 (100%) 14/14 = 1 

(Ok) 

3.   Assessment in school 
leads to good academic 
achievement. 

  3 (21%) 11 (79%) 14 (100%) 14/14 = 1 

(Ok) 

4.  I have a chance to be 
successful if I do well in 
my tests in school. 

 1 (7%) 4 (29%) 9 (64%) 14 (100%) 13/14 = 0.93 

(Ok) 

5.   Success in school is not 
necessarily dependent on 
tests.* 

1 (7%) 1 (7%) 2 (14%) 10 (71%) 14 (99%) 12/14 = 0.86 

(Not ok)** 

6.   Doing well in classroom 
tests is not always 
helpful in completing 
my education.* 

2 (14%)  4 (29%) 8 (57%) 14 (100%) 12/14 = 0.86 

(Not ok)** 

7.  Assessment, like tests, 
makes my education 
difficult.* 

2 (14%)  4 (29%) 8 (57%) 14 (100%) 12/14 = 0.86 

(Not ok)** 

*Negatively worded items; **Deleted items based on CVI; a – not measuring the construct; b – somewhat measuring the 
construct; c – measuring the construct; d – really measuring the construct 

 

8.4 Examination of the Item and Structural Fit of the SATAS 

Further evaluation of SATAS was done to ensure that it worked as conceptualised in the study. 

Specifically, there was a need to examine the fit of SATAS items using the Rasch model, particularly the 

Rating Scale Model (Andrich, 1978). This was to ascertain that individual SATAS items were functioning as 

intended. The item-level analysis was performed using ConQuest software (v. 2.0) (Wu, Adams, Wilson, & 

Haldane, 2007). Moreover, the structure of the scale was examined to confirm the relationship between the 

proposed latent construct and the corresponding items (construct validity). Similar construct validation 

process as carried out in the previous chapters was employed for this instrument. The structural fit of the 

SATAS was evaluated using CFA. The CFA technique was used as the instrument had been formed using 

a priori. The structural analysis was carried out through LISREL 8.80 software (Jöreskog & Sörbom, 2006) 
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(see Chapter 3 for details about Rasch Model and CFA, and Chapter 5 for details about the Rating Scale 

Model). The analysis results are presented in the succeeding subsections. 

8.4.1 Item Analysis Results Using the Rating Scale Model 

The SATAS was initially analysed at the micro level to verify further the functioning of the items and 

to confirm at finer level the appropriateness of the scale. The purpose of this analysis was to determine 

whether or not the items functioned as hypothesised and if all the items under a single construct fit the 

Rasch Model or the Rating Scale Model to be specific. All the responses from the 2077 student participants 

were subjected to analysis using ConQuest 2.0 software (Wu, Adams, Wilson, & Haldane, 2007). The 

results of the analysis are presented in the relevant subsections  below. 

8.4.1.1 Rasch Analysis Results of the SATAS Items under a Single/Dominant Dimension  

The SATAS items under a single or dominant dimension were subjected to Rasch analysis. Four 

items were analysed for the hypothesised construct. The item statistics for the initial and final calibration are 

presented in Table 8.3. As can be spotted from the table, all the items in the first calibration fit the Rasch 

model as indicated by the acceptable UMS values. The UMS of all the items had a minimum value of 0.91 

and a maximum value of 1.09, which were within the acceptable range of 0.70 - 1.30. This revealed that the 

four SATAS items have the capacity to measure the ‘student attitude towards assessment’ as a latent trait. 

In terms of the functioning of the response categories, no disordered thresholds and/or deltas were obtained 

for the items. This further disclosed that the response options worked well as intended. Moreover, the 

separation reliability value of 0.99 indicated that the items had a high degree of discrimination and precision 

(Alagumalai & Curtis, 2005; Wright & Stone, 1999). This served as additional evidence that all the items had 

desirable spread and accuracy in measuring the construct. Hence, it can be deduced that the proposed 

dimension and its reflecting items are very appropriate for the SATAS. Furthermore, the data gathered 

through this scale are deemed trustworthy and can be used for subsequent analysis. 
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Table 8.3. Results of the initial and final items analyses of the SATAS items under a single/dominant 
dimension 

Item Estimate 
(Difficulty/Endorsability/Dilemma) 

Error UMS t 

ATTD1 - 0.34 0.03 0.98 - 0.6 

ATTD2   0.14 0.02 0.91 - 2.9 

ATTD3   0.03 0.03 0.98 - 0.7 

ATTD4   0.171* 0.04 1.09   2.9 

Separation Reliability = 0.99; Chi-Square Test of Parameter Equality = 199.25; df=3; Sig level=0.000; *Constrained 

 

8.4.2 Structural Analysis Using CFA 

The SATAS was further analysed at the macro level to determine the appropriateness of its 

hypothesised one-factor structure and the fit of the proposed measurement model to the data. This was to 

confirm the hypothesised relationship between the latent construct and the items. In running the CFA 

analysis, all the responses from the 2077 student participants were included. The results are discussed in 

the ensuing sections/subsections.  

8.4.2.1 The One-Factor Structure of the SATAS 

The one-factor model of the SATAS was examined. This model hypothesised that the SATAS has 

one underlying construct called the ‘student attitude towards assessment’. This construct was to be 

represented by four items namely, ATTD1, ATTD2, ATTD3, and ATTD4. The conceptual representation of 

this model is shown in Figure 8.2. In evaluating this structure, a number of fit indices for the model fit and 

the threshold of 0.4 for the item loadings were used (see Chapter 3 for details). The CFA results on the 

overall model fit and the fit of the measurement model to the data are presented in Tables 8.4 and 8.5. 
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Figure 8.2. Structure of the one-factor model of the SATAS 

8.4.2.2 Model Fit   

Examining the results in Table 8.4, the one-factor structure of the SATAS appeared to exhibit a very 

good fit to the data as shown by the results of the adopted fit indices. These fit indices (χ2, χ2/df, RMSEA, 

SRMR, GFI, AGFI, and CFI) provided consistent results. It could be noted that GFI, AGFI, and CFI indicated 

perfect fit while RMSEA and SRMR were almost at the most desired level. However, the PGFI result of 0.20 

was indicative of less parsimony. This result can perhaps be ignored as there is only one model tested for 

the scale. Hence, it can be concluded that the one-factor model is the appropriate structure for the SATAS.  
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Table 8.4. Summary results of fit indices for the one-factor structure of the SATAS 

Fit Index Obtained Value Remark 

X2 2.50 (P = 0.29) Good fit 

X2 /df 2.50/2 = 1.25 Good fit 

RMSEA 0.01 Good fit 

SRMR 0.01 Good fit 

GFI 1.00 Excellent fit 

AGFI 1.00 Excellent fit 

CFI 1.00 Excellent fit 

PGFI 0.20 Less parsimonious 

 
 

8.4.2.3 CFA of the Hypothesised Measurement Model 

The resulting statistics in Table 8.5 appeared to confirm the hypothesis that the four remaining 

items reflect SATAS’ single construct. The four SATAS items (ATTD1, ATTD2, ATTD3, and ATTD4) 

exhibited acceptable factor loadings that were within the range of 0.57 to 0.68, well above the adopted 

threshold of 0.40. Thus, these items were retained to reflect the student attitude towards assessment. 

Table 8.5. Factor loadings of the SATAS items under the one-factor model 

Structure Construct Item Loading(se)* 

 

One-Factor 

 
 

Student Attitude 
towards 

Assessment 
(SATA) 

ATTD1 0.68(0.02) 

ATTD2 0.66(0.02) 

ATTD3 0.60(0.02) 

ATTD4 0.57(0.02) 

*n = 582 

8.5 Model Used in the Study 

The Rasch analysis of the originally proposed one-factor structure of the SATAS disclosed highly 

acceptable results. The same picture was obtained when the SATAS was analysed at the structural level 
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using CFA. As the results of both Rasch Model and CFA were indicative of a single/dominant dimension as 

the most appropriate structure, this study adopted the one-factor model for the SATAS.  

8.6 Summary  

This chapter dealt with the process of forming and validating the SATAS. This scale was formed by 

developing/modifying items using the existing ‘attitude scale’ as a guide. To validate the SATAS at the micro 

level, Rasch Model/Rating Scale Model was used through ConQuest 2.0 software. To further examine its 

utility at the macro level, CFA, using LISREL 8.80 software, was employed. Only one model (one-factor 

model) was tested for the SATAS. By Rasch analysis and CFA results, the appropriateness of this model 

appeared highly acceptable. Hence, the one-factor model was adopted in this study as the appropriate 

structure for the SATAS.  
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Chapter 9: Descriptive and Some Inferential 

Results 
  

9.1 Introduction 

In this study, teacher assessment literacy and relevant variables namely, assessment practices, 

teaching practices, assessment perceptions, assessment attitude, academic achievement, and aptitude 

were investigated. In addition, by combining factors at the student and teacher levels, the influence of 

teacher assessment literacy on student achievement and aptitude were examined. The effects of 

demographic factors such as gender, age range, academic qualification, years of teaching experience, and 

school type on the teacher-level variables and gender on the student-level variables were likewise 

explored. This was based on a model that has been developed and drawn from previous studies (refer to 

Chapter 2).  This model was used to answer the general research questions advanced in Chapter 1 and 

the following specific questions: 

1. What is the level of assessment literacy of the elementary and secondary school teachers? 

2. What are the assessment practices of the elementary and secondary school teachers? 

3. What are the teaching practices of the elementary and secondary school teachers? 

4. What are the perceptions of the elementary and secondary school students on 

assessment? 

5. What is the attitude of the elementary and secondary school students towards 

assessment? 

6. What is the level of academic achievement of Grade 6 and Second Year high school 

students? 

7. What is the level of general aptitude of Fourth Year high school students? 
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8. Is there any significant difference on the levels of elementary and secondary school 

teachers’ assessment literacy, assessment practices, and teaching practices in terms of 

gender, age range, academic qualification, years of teaching experience, school level, and 

school type?  

9. How does teacher assessment literacy interact with assessment practices, teaching 

practices, student perception of assessment, student attitude towards assessment, 

academic achievement, and aptitude?  

Question 9 leads to the following specific questions under the two broad headings: 

9.1 Teacher-level factors 
 
9.1.1 What is the influence of gender, age range, academic qualification, years of 

teaching experience, and school type on teachers’ assessment literacy, 

assessment practices, and teaching practices? 

9.1.2 What is the influence of teachers’ assessment literacy on their assessment 

and teaching practices? 

9.1.3 What is the influence of teachers’ assessment practices on their teaching 

practices? 

9.1.4 What is the influence of teacher assessment literacy on student academic 

achievement and aptitude through assessment practices, teaching practices, 

student perceptions of assessment, and student attitude towards assessment?  

9.2 Student-level factors 

9.2.1 What is the influence of gender on student perceptions of assessment, student 

attitude towards assessment, academic achievement, and aptitude? 

9.2.2 What is the influence of students’ perceptions of assessment on their attitude 

towards assessment? 
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9.2.3 What is the impact of Grade 6 and Second Year high school students’ 

perceptions of assessment and attitude towards assessment on their 

academic achievement?  

9.2.4 What is the impact of Fourth Year high school students’ perceptions of 

assessment and attitude towards assessment on their aptitude?  

To answer questions 1-8 above, descriptive and inferential analyses were carried out. However, 

before carrying out subsequent analyses, it was important to extract descriptive information from the 

dataset to provide the profile of samples with respect to the demographic factors considered in this study. 

This is to provide a complete picture of the data for each of the factors and to allow proper interpretation of 

relevant results.  

This chapter describes the sample in terms of the distribution of the following: student and teacher 

gender, age range of teachers, the academic qualification of teachers, and years of teaching experience of 

the teachers, school type where the sample were drawn, and the school level taught by teachers.  The 

chapter also includes a description of the steps carried out in the scaling process – data preparation, and 

the steps undertaken to transform raw scores into measures, and also including measures taken to handle 

missing data. The level of analysis employed in this study is discussed, and the descriptive and inferential 

analysis results are also provided.  The chapter concludes with a summary that reiterates the key 

points/findings.  

9.2 Descriptive Information about the Sample 

9.2.1 Student Gender  

As gender is one of the factors examined in this study, it is important to present its distribution.  

Table 9.1 on the next page shows the distribution of the student respondents by gender.   
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Table 9.1. Distribution of student respondents by gender 

Student gender Frequency Percent 

Female 1239 59.7% 

Male 838 40.3% 

Total 2077 100% 

  

It can be observed that there are more female than male students in the sample.  This could be 

attributed to the fact that Tawi-Tawi has a bigger female population than male population according to the 

2010 Philippine Census (www.census.gov.ph). A graphical representation of Table 9.1 is provided in Figure 

9.1 to get an easier grasp of the student sample distribution.   

The student questionnaire was administered to the students described above for the data needed in 

this study. The data collected became part of the raw data for this study.  It contains students’ demographic 

information and data for each of the scale in the questionnaire intended for student participants. 

The student participants in this study came from different schooling levels: Grade 6 Elementary 

(primary), 2nd Year High School, and 4th Year High School.  A breakdown of how many female and male 

students participated in each schooling level is provided in Table 9.2.  A trend similar to the one presented 

in Figure 9.1 can be observed, that there are more female student participants than male.    

http://www.census.gov.ph/
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Figure 9.1. Distribution of student respondents by gender 

Figure 9.2 shows a clearer picture of the female and male student participant distribution by 

schooling level.  It is of interest to note that the male to female ratio is between 3:6 and 4:6 (or 2:3).  Again, 

this is consistent with the reported trend of Tawi-tawi male and female population distribution.    

Table 9.2. Gender distribution of students by schooling level 

Grade/Year  
Level 

Gender Total 

Female Male 

Grade 6 537 (58.7%) 378 (41.3%) 915 (100%) 

2nd Year HS 331 (64.3%) 184 (35.7%) 515 (100%) 

4th Year HS 371 (57.3%) 276 (42.7%) 647 (100%) 

Total 1239 838 2077 
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Figure 9.2. Gender distribution of students by schooling level 

9.2.2 Teacher Gender 

It was also important to take into account the gender distribution of the teacher sample due to the 

same reason that gender was one of the variables examined in this study.  Table 9.3 shows the distribution 

of male and female teachers in the study sample. 

Table 9.3. Distribution of teacher respondents by gender 

Gender Frequency Percent 

Female 359 61.7% 

Male 223 38.3% 

Total 582 100% 

 

Similar to the trend shown for student gender distribution, there are more female teachers in the 

teacher sample than males.  The ratio between males and females are strikingly similar to those of the 
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students’ – roughly 2:3.  This was considered important to note as gender was hypothesised to have 

significant influence on some of the factors examined in this study.  

 

             Figure 9.3. Distribution of teacher respondents by gender 

The distribution of male and female teachers in the study sample can be best represented by a bar 

graph, which is shown in Figure 9.3. 

9.2.3 Age Range of the Teacher Sample 

The biological age of the teacher participants has also been considered.  It was hypothesised that 

the age of a teacher will have an influence on his/her assessment literacy, teaching and assessment 

practices, and on student-level variables such as assessment perceptions, assessment attitude, academic 

achievement, and aptitude.  Thus, it was important to examine this teacher demographic.  Based on the age 

data collected, teachers were grouped according to the age range shown in Table 9.4.  The age range 

starts at “under 25 years old” and tops at “60 years and above”.  In between are increments of 10 years.  At 
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under 25 years old, teachers are still considered “new” or “inexperienced” as they would have just come out 

of university and just passed their teacher licensure examination.  At 60 years and above, teachers in this 

category would have been teaching for at least 35 years, and could probably be thinking of retirement.    

Table 9.4. Age distribution of teacher respondents 

Teacher age range Frequency Percent 

Under 25 years 42 7.2% 

25-29 years 68 11.7% 

30-39 years 191 32.8% 

40-49 years 161 27.7% 

50-59 years 101 17.4% 

60 years and above 18 3.1% 

Unidentified 1 0.2% 

Total 582 100% 

 

Age range increment of 10 years was used with the assumption that the span of 10 years would 

have given teachers enough time to progress their teaching career or “up-skill” themselves through post 

graduate studies, professional development programs, conferences, and seminars.  This is on top of the 

teaching experience they have had during this period.  

A pictorial representation of the distribution of the teacher respondents according to their age is 

shown in Figure 9.4. 
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Figure 9.4. Distribution of teacher respondents by age 

9.2.4 Academic Qualifications of the Teacher Sample 

One of the most important factors considered in this study that could have significant influence on 

teachers’ assessment literacy and assessment practices is their academic qualification.  In the Philippines, 

prospective teachers will have to finish an undergraduate degree in education focusing on either elementary 

or secondary education, and pass a national licensure examination for teachers conducted by the Philippine 

Professional Regulation Commission.  Teachers have the option to complete postgraduate degrees such as 

Masters or PhD, but due to heavy teaching loads, they often just brush this option aside.  This has been the 

trend in the major places in the Philippines, and certainly true for Tawi-Tawi like what is shown in Table 9.5. 
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Table 9.5. Distribution of teacher respondents by academic qualification 

Teacher academic 
qualification 

Frequency Percentage 

Bachelor’s Degree 493 84.7% 

Postgraduate Degree/Units 89 15.3% 

Total 582 100% 

 

To get a clearer picture of this huge disparity between teachers with ‘only’ a bachelor’s degree and 

those with postgraduate units (or those who have completed a postgraduate degree), a graphical 

representation is essential.  This is shown in Figure 9.5. 

 

Figure 9.5. Distribution of teacher respondents by academic qualification 
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9.2.5 School Type 

In the Philippines, both the government and private education sectors provide elementary, 

secondary, and tertiary education.  The Philippines’ Department of Education (DepEd) is the chief 

government agency responsible for providing elementary and secondary education, and is responsible for 

setting up the curricula.  The private school education sector follows the DepEd-prescribed curricula, 

although they have the option to add or remove from it depending on which will give them the perceived 

‘high quality’ education often to be believed by the general community. The majority of teachers who 

participated in this study came from public (government-owned) schools.  Only very few came from private 

schools.   

Table 9.6. Distribution of teacher respondents according to school type 

School type Frequency Percent 

Private 54 9.3% 

Public 528 90.7% 

Total 582 100% 

 

The distribution of teacher respondent sample according to the school type where they teach is 

shown in Table 9.6.  It can be observed that only less than 10% of the respondents teach in private schools.  

This is indicative of the fact that there are only very few private schools in Tawi-Tawi.  This huge disparity 

can be more effectively represented graphically.  This is shown in Figure 9.6. 
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Figure 9.6. Distribution of teacher respondents according to school type 

9.2.6 School Level 

It was mentioned earlier in the chapter that students from Grade 6 Elementary, 2nd Year High 

School, and 4th Year High School levels participated in the present study.  Teachers teaching in these levels 

were asked to participate.  This was important because the impacts of the school level taught on teachers’ 

assessment literacy, assessment and teaching practices were examined.  The distribution of teacher 

respondents is shown in Table 9.7. 
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Table 9.7. Distribution of teacher respondents according to school level 

Grade/Year Level Frequency Percent 

Grade 6 321 55.2% 

2nd Year HS 135 23.2% 

4th Year HS 126 21.6% 

Total 582 100% 

 

It can be noted that over 50% of the teacher respondents are elementary school teachers.  

Respondents who are teaching in 2nd Year and 4th Year High School are distributed roughly equally at over 

20% for each group. 

 

Figure 9.7. Distribution of teacher respondents by schooling level 

A clear graphical representation of this distribution is shown in Figure 9.7.  Perhaps this is indicative 

of a larger number of elementary schools compared to secondary schools in the province of Tawi-Tawi. 
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9.2.7 Years of Teaching Experience of the Teacher Sample 

How long teachers have been teaching was examined in terms of its influence on their assessment 

literacy, assessment and teaching practices, and on students-level variables.  The number of years of 

teaching experience was set at 5-year increments because the teachers’ responses on this questionnaire 

item had a wide range.  These responses are tabulated in Table 9.8. 

Table 9.8. Distribution of teacher respondents according to years of teaching  
experience 

Years of teaching 
experience 

Frequency Percent 

1-5 Years 165 28.4% 

6-10 Years 124 21.3% 

11-15 Years 101 17.4% 

16-20 Years 63 10.8% 

21-25 Years 60 10.3% 

26-30 Years 43 7.4% 

More than 30 Years 26 4.5% 

Total 582 100% 

 

 It can be observed that over 28% of the teacher participants are young teachers who have just 

finished their teaching degrees.  This group combined with those who have between 6 and 10 years of 

teaching experience comprise around half of the total teacher respondents.  Only very few teachers out of 

the 582 who participated have teaching experience of 30 years and over.  The bar graph shown in Figure 

9.8 clearly shows the distribution of teachers based on their length of teaching experience. 
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Figure 9.8. Distribution of teacher respondents according to years of teaching experience 

9.3 The Data 

The quantitative data used in the present study was collected using paper questionnaires.  The 

questionnaires were distributed to teachers and students to fill out.  The questionnaires for teachers are 

different from the student questionnaires. These questionnaires contain all the scales described and 

discussed in Chapters 4 to 8.  Teacher interviews were also carried out to serve as the qualitative data that 

could support some of the findings from the analysis of the quantitative data.   

Preparation of the collected data includes the entry of numerical data into a spreadsheet using 

Microsoft Excel, then exported to SPSS for data ‘tidying’ and carrying out descriptive analysis for descriptive 

information about the samples such as the ones presented above.  Qualitative data were manually 

transcribed and written in text form using Microsoft Word.  These became the raw dataset for the present 

study.  The dataset constitutes nominal data from items used to extract descriptive information, and ordered 

10.3% 
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category data (in Likert form) from the different scales included in the questionnaire.  Each scale is 

composed of items with a set of ordered response categories, which constitute the respondents’ raw scores, 

which, according to Wright and Linacre (1989), are considered counts of observed events.  These scores, 

however, cannot be used in the analysis, as they are not yet considered measures (Wright & Linacre, 1989) 

because they do not have a standard starting point.  This implies that raw scores could have no starting 

point and have units of more than one kind.  Wright and Stone (1999) describe measure as a count of 

“standard” units from a “standard” starting point to anchor a scale.  This argument was used in this study to 

transform scores into measures before analysis could commence. 

9.3.1 The Scaling Process 

A number of ability estimation methods can be employed to transform scores into measures.  These 

include ‘Maximum Likelihood Estimation’ (or MLE) by Lord (1980), ‘Bayes Modal Estimation’ (or BME) by 

Mislevy (1986), ‘Marginal Maximum Likelihood Estimation’ by Bock and Aitkin (1981), the ‘Expected A-

Posteriori’ (or EAP) by Bock (1983), and the ‘Weighted Likelihood Estimation’ (or WLE) by Warm (1989).  

The WLE was employed in this study due to its attribute that minimizes estimation bias, and also to be 

consistent with what has been used in large-scale studies such as the Programme for International Student 

Assessment (PISA).  WLE was carried out using ConQuest 2.0 computer program. 

WLE values were then further transformed to W scores (developed by Woodcock and Dahl in 

1971).  The WLE obtained from ConQuest can be transformed into W scores by using the formula 

W = 9.1024(WLE Logits) + 500 

Converting WLE to W scores has several advantages.  Wright and Panchapakesan (1969) 

enumerate them: 

1. Dealing with negative values are eliminated by the centering constant at 500. 

2. The need for decimal values in many applications is eliminated by the multiplicative scaling 
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constant of 9.1024.  

3. The signs of the item difficulty and person ability scales are set so that low values imply either 

low item difficulty or low person ability. Conversely, high values imply either high item difficulty 

or high person ability.  

4. Distances along the W scale have probability implications that are more convenient to 

remember and to use than distances along the logits scale.  

Transforming all the WLE values was carried out using the mathematical function within the 

Microsoft Excel spreadsheet program.  The final dataset ready for analysis was then exported to SPSS. 

9.3.2 Addressing Missing Values and Missing Data 

In any large-scale survey, it is very difficult to avoid having missing responses and missing data.  

According to Kline (1998), missing data occurs in many areas of research.  This research certainly has 

missing data.  However, though there are some missing data, it is very minimal (less than 1%).  

Nevertheless, missing values in datasets can affect inferences and reporting of study results. A number of 

quantitative researchers including Muthén, Kaplan and Hollis (1987), and Schafer and Graham (2002) 

suggest some standard statistical techniques to handle data with missing values.  These include ‘listwise 

deletion’ approach (also known as the complete analysis approach), ‘available case methods’ approach, 

and ‘imputation’, which entails filling in missing values with estimated scores.  However, these methods 

have their own downsides when using them to address missing values and data in datasets.  When using 

the listwise deletion approach, Darmawan (2003) pointed out that in multivariate settings where missing 

data occur in more than one variable, a considerable loss in sample size may occur especially when the 

number of variables with missing values is large.  Using this method may also result to inefficiency if there is 

removal of large amounts of information.    

Casewise and imputation methods pose disadvantages as well.  Casewise methods tend to 

increase sample size and sample base for each variable changes depending on missing value patterns 
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(Darmawan, 2003).  Imputation involves assigning values to missing data based on some values from other 

data cells, or substituting a reasonable estimate for a missing data (Little & Rubin, 1989).  However, this 

distorts the covariance structure resulting to the estimated variance and covariance biasing towards zero 

(Darmawan, 2003).  In addition, imputation removes data that may be unique to a particular individual 

respondent, and that the nonresponse bias is ignored (Patrician, 2002).   

This study used the listwise deletion method since there is only a very small number of missing 

data.  In addition, researchers such as Myers, Gamst and Guarino (2006), and Allison (2002) support this 

method because of its usability in handling a multitude of multivariate techniques including multiple 

regressions and structural equation modeling.  

9.3.3 Level of Analysis 

The data collected for this study intended to be used to answer the research questions advanced in 

Chapter 1 and in this chapter is nested on two levels – teacher level and student level.  Teacher level 

factors include assessment literacy, assessment practices, teaching practices, and demographic variables 

such as gender, age range, academic qualification, years of teaching experience, and school type.  Student 

level factors include perceptions of assessment, attitude towards assessment, academic achievement, 

aptitude, and gender.   

To describe the variables and to obtain some comparisons among the factors tested in this study, 

descriptive and inferential analyses were carried out. Demographic factors were described in terms of 

frequency and percentage as presented in the early part of this chapter. Moreover, teacher-level and 

student-level variables were described using mean scores. For comparison involving two independent 

groups, t-test of independent samples was performed. For those involving at least three groups with 

independent and dependent variables, one-way ANOVA was used. The comparison was in terms of the 

significant differences between the means of the compared groups. 
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To obtain a general picture of how variables at each of the teacher and student levels interact with 

each other, a single level path analysis was carried out.  Two separate analyses corresponding to the two 

levels were done. Independent analyses for the two levels were performed as they were distinctly of nested 

structure. In other words, factors at the two levels were not combined due to the hierarchical nature of the 

data and challenges in using path analysis to analyse multilevel data. As experts have stressed, combining 

data from different levels is problematic.  Aggregation of data, according to Snijders and Bosker (1999) 

could potentially produce the following errors: shift of meaning, ecological fallacy, neglect of the original 

structure, and prevention from examining possible cross level interaction effects.  Likewise, disaggregation 

of data could produce some distorting effects known as disaggregation bias.  Snijders and Bosker (1999, p. 

15) describe that disaggregation of data can result to  

… „the miraculous multiplication of the number of units‟…disaggregation and treating the data as 

if they are independent implies that the sample size is dramatically exaggerated. For the study of 

between-group differences, disaggregation often leads to serious risks of committing type I errors. 

In other words, both aggregation and disaggregation of data can produce bias and erroneous estimates, 

which could result to bigger measurement error (Darmawan, 2003).   

 Therefore, it was necessary to take into account the hierarchical nature of the collected data to 

minimise the errors caused by using a single level path analysis that includes drawing wrong conclusions.  

Multilevel analysis techniques take into consideration the nested nature of the collected data.  Hierarchical 

linear modeling (HLM) was employed in this study to carry out multilevel analysis.  Details of HLM are 

provided in Chapter 11. 

9.4 Descriptive Analysis Results 

9.4.1 Mean Score Distribution: ‘Assessment Literacy’ 

The levels of assessment literacy of the elementary and secondary teachers who participated in this 
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study are presented in Table 9.9. These levels are indicated by the mean W-scores that were derived using 

the W-score formula described in the previous section. The scores take 500 as the mean or average level. 

Using this as a guide, it can be spotted that the elementary school teachers’ general assessment literacy 

level was below average with a W-score of 491.66; in terms of the specific standards, their assessment 

literacy levels were all below average as indicated by W-scores of 495.23, 491.20, 491.84, 492.05; 491.95, 

492.04, and 491.79 for Standards 1-7, respectively; Of these standards, they performed highest on 

Standard 1 (Choosing assessment methods appropriate for instructional decisions) with a mean W-score of 

495.23 and lowest on Standard 2 (Developing assessment methods appropriate for instructional decisions) 

with a mean W-score of 491.20. Similar results appeared for the secondary school teachers who likewise 

obtained low assessment literacy on the whole (W-score = 492.88) and below average in all the tested 

standards (Mean W-scores of 494.73, 491.49, 492.57, 494.37, 492.69, 493.93, and 493.86 for Standards 1-

7, respectively). Of the seven standards examined, the high school teachers performed highest on Standard 

1 (W-score = 494.73) and lowest on Standard 2 (W-score = 491.49). These results provide empirical 

evidence that the sampled teachers in the province of Tawi-Tawi did not possess adequate literacy in the 

area of student assessment, as illustrated through the ALI and as measured in terms of the assessment 

standards adopted in this study. Moreover, it appeared that while Tawi-Tawi teachers, to a certain extent, 

possessed knowledge in selecting assessment methods as illustrated by their highest performance in 

Standard 1, they were nonetheless least ready in developing them as indicated by their lowest performance 

in Standard 2. This possibly suggests that some teachers were using assessment methods and tools that 

were readily available from other sources such as commercially produced textbooks and possibly from 

curriculum documents made available to them. Perhaps, some of the concerned teachers were having the 

assumption that commercially produced assessment tools including tests are valid and reliable. These 

findings and explanation are supported by the interview results.  

Interviews were conducted to gather qualitative data that support the interpretation of the 

quantitative results. Thirty-four (34) teacher respondents, who were drawn from Grade 6, Second Year, and 
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Fourth Year high school levels and from public and private schools, were selected to participate.  These 

teachers were asked on the assessment tools and the qualities of the assessment forms they employed. 

The interview questions were in relation to the assessment literacy, particularly with Standards 1 and 2, and 

the assessment practices. When asked on the qualities of the assessment tools they used, most of the 

interviewed teachers (33 or 97%) responded that they choose assessment methods and tools that are valid 

and reliable. However, when asked about their views on valid and reliable assessment forms, some 

teachers provided responses that were not in accordance with the concepts of validity and reliability. 

Moreover, some of them lack the understanding about methods of establishing the two basic qualities of 

any measuring instrument. Some of their responses are provided below: 

Researcher: Do you choose assessment forms/methods that are valid and reliable? 

What is your view of a valid assessment tool? reliable assessment 

tool? 

Teacher 4: Yes. So, valid and reliable, it depends on, on the scores of our students. 

I think I can say it is valid whenever half of the students passed and 

then invalid whenever my students failed, many failed. Reliability is the 

same with this validity. 

Teacher 17: Yes. I think the ah, ah, in my part, I think it is valid if the student really 

answer ah, the questions and at the same time, if you are going to 

check that as a teacher if you are going to check that because and if 

you are going to shall I say if you are going to strict, strict way of 

facilitating them in taking the test because in some way, if we are, if we 

are just giving a quiz or a test or then if you are not going to facilitate 

them well all, all they have to do is they can cheat so, I think that is not 

valid if they are going to cheat so, if we are going to facilitate them well, 

then you have to check that immediately then that’s the time you can  

make that you are assessing the student valid. My test is reliable if the 

students really understand my lesson I think, that is one, one thing that 

I can say. 
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Teacher 19: Yes. Validity ah…means if you measure what intend to measure, I think 

that is validity. Now, the reliability is that ah, if the result of the exam 

like for example you got the result of the exam and you want to try if it 

is reliable then you make a re-test, then if that test will have the same 

result I think that is reliable. 

Teacher 26: Yes. I can ah, I can say my test is valid or reliable, if most of my pupils 

pass the exam. 

Teacher 27: Yes. They are valid because my learners was able to answer the given 

test. I don’t have any idea about reliability. 

Teacher 28: Yes. Ah yes, it is valid and reliable because ah, most of the students 

obtain ah, high score whenever I gave, whenever we having a quiz or 

other assessment. 

Teacher 30: Yes. Sometimes, if you are very strict, in giving this assessment this will 

be a reliable but we if not…if you are not very strict and we are not very 

strict to the pupils this will not, this will not a reliable. Yes, when the 

pupil got on that particular assessment, 70 percent above that mean, 

that means that the assessment is valid and reliable. When they get 

low meaning ah…this not reliable. 

From the interview responses cited above, it appeared that some teacher respondents associate 

validity and reliability with the test score or with passing the test, and from their own operational definition. 

Researcher: How do you establish validity and reliability? 

Teacher 2: Ok so, in, to validate my test questions usually I, in my subject I usually 

formulate my test questions in terms of the levels of learning. The 

simple recall, the simple knowledge, comprehension, analysis, 

synthesis, evaluation, and so on and so forth, so I prepare my test 

because I know this type of test is to me it is very valid because it 

determines how much, ok, I have ah put, ah and output as the students 

their output also, there are also students who get lower ah lower grade 

or lower score but there are also excellent students. So I think most of 

the tests I if I given the test probably I know it is valid.  
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Teacher 8: I have no knowledge about this…  

Teacher 9: ah in the idea of valid and reliability I have heard that but ah seems I 

forgot already but what I am using to let me consider or determine that 

an assessment is valid or reliable when ah certain student were able to 

answer the question like essay type in writing he was able to answer it or 

the assessment were conducted proper in the class without any cheating 

ah and then after that he will ask also orally to discuss the students orally 

by proving it to determine whether is valid or invalid so that is the point 

that I can consider the assessment is valid and reliable.  

Teacher 14: The reliability, yes, I can check it using textbooks, I usually compare 

textbooks that’s why we have a lot of textbooks. The reliability of the 

test depends on it.  Validity I use, I use mean, mode and the medians in 

the basic and even the t-test. 

Teacher 23: I…I have applied, but then it’s not that more serious usually because 

ah…usually when I give test ah…I…I…I get it base from the book. 

Teacher 27: No idea at all on this… 

Teacher 30: That…on how ah, yes! by means of students who can get a passing 

score and by applying the statistical method on grade computation and 

the transmutation table. 

From the interview responses under the second question, it appeared that some teachers either 

lacked the understanding of the methods of establishing validity and reliability, or were not concerned with 

these methods/concepts as their tests were taken from books/textbooks. 

The general finding that teacher respondents were relatively low in their assessment literacy is 

consistent with what were revealed in the previous studies such as those conducted by Plake, Impara, and 

Fager (1993), and by Mertler (2003). In these studies, American teachers were found to exhibit low literacy 

in the area of student assessment, as revealed by their obtained scores. However, in terms of the highest 

and lowest performances on the specific standards, the results of this study appeared to be different from 

the earlier studies. For instance, in the study of Plake, Impara, and Fager (1993), which involved in-service 
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teachers, the respondents were strongest in Standard 3 (Administering, scoring, and interpreting the results 

of both externally-produced and teacher-produced assessment methods) and weakest in Standard 6 

(Communicating assessment results to students, parents, other lay audiences, and other educators). 

Mertler’s (2003) study also revealed that in-service teachers performed highest on Standard 3 but weakest 

on Standard 5 (Developing valid pupil grading procedures). Furthermore, the results of the study conducted 

in the Philippines by Balagtas, et al. (2010), which involved graduate students who have experienced 

teaching for a number of years, disclosed that the respondents were highest in Standard 2 and weakest in 

Standard 6. The differences in the strengths and weaknesses of these teachers on the tested standards can 

perhaps be attributed to specific teachers’ background and/or context. Graduate student respondents 

involved in the study of Balagtas, et al. (2010) could have come from urban areas where the environment 

and exposure are very different from Tawi-Tawi’s rural context.  

Table 9.9. Levels of assessment literacy of elementary and secondary school teachers (Distribution of mean 
W-scores on assessment literacy by school level and standards tested) 

 
ASLIT/Assessment 
Standards 

Teacher Participants Overall Assessment 
Literacy (ASLIT) 

Elementary Secondary Elementary & Secondary 
W-score S.D. W-score S.D. W-score S.D. 

Standard 1 (STAN1) 495.23 9.69 494.73 11.51 495.00  10.54 
Standard 2 (STAN2) 491.20 8.72 491.49 10.34 491.33 9.48 
Standard 3 (STAN3) 491.84 10.17 492.56 9.76 492.17 9.99 
Standard 4 (STAN4) 492.05 9.22 494.37 8.70 493.09 9.06 
Standard 5 (STAN5) 491.95 9.48 492.69 8.97 492.28 9.25 
Standard 6 (STAN6) 492.04 9.52 493.93 9.51 492.89 9.55 
Standard 7 (STAN7) 491.79 10.36 493.86 10.23 492.72   10.34 
Overall 
Assessment Literacy 
(ASLIT) 

491.66 5.89 492.88 6.31 492.21 6.11 

Note: W-score has an assigned mean of 500; S.D. = Standard deviation; Nelementary = 321; Nsecondary = 261; NTotal = 582 

9.4.2 Mean Score Distribution: ‘Assessment Practices’ 

Table 9.10 presents the levels of assessment practices of elementary and secondary school 

teachers. Similar to the description of assessment literacy, assessment practices are likewise indicated by 
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mean W-scores with an assigned mean of 500. However, the W-scores for assessment practices represent 

the frequency of their assessment practice. This means that a W-score of 500 indicates occasional practice, 

a W-score higher than 500 indicates frequent practice or constant practice while a score of below 500 

implies rare or no practice at all. Examining the values in Table 9.10, the elementary and secondary school 

teachers appeared to consider assessment purpose, employ appropriate assessment methods, and 

communicate assessment results frequently. Specific results showed that elementary school teachers 

frequently practiced assessment with respect to the three constructs namely, purpose, design, and 

communication. Of these constructs, their foremost consideration was ‘purpose’ when employing 

assessment. This means that in using assessment and in doing assessment-related activities, their main 

consideration was the purpose of assessment (e.g. to determine the pace of instruction and to improve 

student learning). In addition, they indicated that they also considered frequently the assessment design 

and communication when undertaking assessment. Thus, in their assessment practices they often follow 

the procedure (e.g. using table of specifications to construct test, providing clear directions, and using 

rubrics to check their students’ projects) in choosing and applying assessment methods/tools to get 

meaningful results. They likewise indicated that they communicate assessment results to students and 

parents as needed (e.g. providing feedback/comments and explaining about grades). Similar findings were 

drawn for the secondary school teachers. The high school teachers also reflected in their responses that 

they often practiced assessment by taking into consideration the purpose and the procedure in using it, and 

communicating its results. Assessment purpose also appeared as their primary consideration, which implies 

that ‘purpose’ is their main criterion when conducting assessment activities in the classroom. Their next 

consideration was assessment communication indicating that they likewise communicated assessment 

results to students and parents. They reported that they often followed appropriate procedure and used 

proper methods/tools when undertaking assessment. Considering these results, the elementary and high 

school teachers in the province of Tawi-Tawi, Philippines generally appeared to practice assessment by 

giving attention to its purpose, design, and results.  
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Table 9.10. Levels of assessment practices of elementary and secondary school teachers (Distribution of 
mean W-scores on assessment practices by school level and sub-factors tested) 

 

ASPRAC/Sub-factors Tested 

Teacher Participants Overall Assessment 
Practices (ASPRAC) 

Elementary Secondary Elementary & Secondary 

W-score S.D. W-score S.D. W-score S.D. 

Assessment Purpose (PUR) 521.95 13.91 521.99 14.83 521.97 14.32 

Assessment Design (DES) 512.29 10.67 513.45 9.93 512.81 10.35 

Assessment Communication 
(COM) 

512.27 18.89 514.36 18.99 513.21 18.95 

Overall 

Assessment Practices 
(ASPRAC) 

513.60 10.25 514.33 10.47 513.93 10.35 

Note: W-score has an assigned mean of 500; S.D. = Standard deviation; Nelementary = 321; Nsecondary = 261; NTotal = 582 

Questions asked in the interview also attempted to elicit responses on assessment forms that 

teachers employed in the class. Teachers were asked on their most used assessment form and on the 

second most frequently employed tool in their respective classes. On the assessment form that they used 

most of the time, multiple choice appeared to be the most commonly used type as indicated by 22 (65%) of 

the 34 teachers interviewed. The second most frequently used types were completion or filling the blank, as 

indicated by 3 (9%) of the respondents and essay/rubrics as indicated also by 3 (9%) participants.  Some of 

their responses are provided below: 

Researcher: I understand that you use assessment types or strategies in your class to 

ascertain and improve your student learning. What is the assessment type 

that is used most of the time in your class? And if you are to rank them, what 

is the second frequently employed assessment form? 

Teacher 2: Ok. Usually, in my…in my teaching during the previous years until now, I 

usually gave a selection type or multiple choice then I give ah… also essay 

that is compare and contrast between two terms in which students will be able 
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to determine two terms for example ah…ah differentiate between these words 

and the other words. 

Teacher 9: almost ah every periodical grading period I use ah multiple choice and also 

the essay type. 

Teacher 15: Usually, I gave activity related to high order thinking or they call it HOTS, like 

journal and also essay. 

Teacher 20: Ah…in my class…in my class, in own experience in my class, I use the 

traditional assessment or strategies, usually want students to choose the 

response from…from the multiple choice. Yes, multiple choice first, true or 

false test, or matching type after. 

Teacher 28: I used fill in the blanks type of assessment and then true or false… 

 The interview results above confirm the findings of the studies undertaken by Fleming and Chambers 

(1993 as cited in McMillan & Workman, 1998), Cross and Weber (1993 as cited in McMillan & Workman, 

1998), McMillan, Myran, and Workman (2002), and Stiggins and Bridgeford (1985) that teachers practiced 

objective types of assessment such as those mentioned in the teachers’ interview responses.  

9.4.3 Mean Score Distribution: ‘Teaching Practices’ 

 The mean score distribution representing teachers’ responses on their teaching practices is 

provided in Table 9.11. The interpretation of the results concerning teaching practices is similar with those 

in assessment practices. The only difference is that responses on teaching practices represent teachers’ 

frequency of use with respect to the lessons. This means that a mean W-score of 500 indicates that 

teachers use a particular kind of activities in half of their lessons. For a W-score above 500, it implies the 

use of activities in three-quarters of the lessons or in all lessons while a W-score below 500 indicates the 

use of activities in about one-quarter of the lesson or no use at all. Using this as a guide, the results in Table 
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9.11 suggest that elementary school teachers used both direct transmission method and alternative 

approach in more than half of their lessons, as indicated by their W-scores in the relevant sub-factors. Their 

dominant teaching practices were on ‘structuring activities’ as shown by the corresponding mean W-score, 

although “student-oriented activities” and “enhanced activities” were also practiced in more than half of their 

lessons. Of the three sub-factors, the “enhanced activities” were the least used as the teachers obtained the 

lowest mean W-score on this sub-variable. A similar pattern was observed among high school teachers. 

They likewise practiced a mix of direct transmission and alternative methods in more than half of their 

lessons. Of the sub-factors, “structuring activities” were their most dominant and “enhanced activities” were 

their least practiced activities. These results pointed out that, although both tested methods were used in 

more than half of the lessons, the elementary and high school teachers in the province of Tawi-Tawi were 

more inclined to use the direct transmission method as indicated by their mean W-score in “structuring 

activities” than the alternative approach as represented by their mean W-scores in “student-oriented and 

enhanced activities”. In other words, instructional activities were mostly prepared and structured by 

teachers. These results appeared to be consistent with the results of the 2008 TALIS (OECD, 2009), in 

which, on average, the ‘structuring activities’ were the most frequently employed teaching activities, 

followed by the ‘student-oriented activities’, and further tailed by the ‘enhanced activities’ across a number 

of countries that participated in the survey. In this international survey, the structuring activities appeared to 

be the dominant teaching activities of teachers in most countries and this finding is supported by what came 

out in this study.   
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Table 9.11. Levels of teaching practices of elementary and secondary school teachers (Distribution of mean 
W-scores on teaching practices by school level and sub-factors tested) 

 

TPRAC/Sub-factors 
Tested 

Teacher Participants Overall Teaching 
Practices (TPRAC) 

Elementary Secondary Elementary & 
Secondary 

W-score S.D. W-score S.D. W-score S.D. 

Structured Activities 
(STRUCT) 

509.66 8.30 508.98 6.53 509.36 7.56 

Student-oriented Activities 
(STUDOR) 

505.85 10.23 504.98 8.58 505.46 9.52 

Enhanced Activities 
(ENACT) 

501.35 9.46 502.39 7.70 501.81 8.72 

Overall Teaching Practices 
(TPRAC) 

506.16 7.75 506.07 6.47 506.12 7.20 

Note: W-score has an assigned mean of 500; S.D. = Standard deviation; Nelementary = 321; Nsecondary = 261; NTotal = 582 

9.4.4 Mean Score Distribution: ‘Student Perceptions of Assessment’ 

 Similar steps can be taken to interpret the results on students’ perceptions of assessment. As 

revealed in Table 9.12, Grade 6 pupils, Second Year and Fourth Year high school students had perceptions 

of assessment that were relatively higher than the mean score reported in SPAS.  In terms of the specific 

constructs, all three groups of students had perceptions about test and assignment that were relatively 

higher than the average scores reported in SPAS. However, between these sub-factors, they reflected 

higher mean score towards test. This means that although the concerned students had perceptions that 

were more than the average in mean score towards assessment in general, they had higher self-reported 

perceptions of test. This result is expected as the education system in the Philippines considers test as one 

of the major assessment tools and as the students were more familiar with this traditional assessment 

mode. 
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Table 9.12. Levels of assessment perception of student respondents (Distribution of mean W-scores on 
student perception of assessment by sub-factors) 

 

SPA/Sub-factors 

Student Respondents 

Grade 6 2nd Year 4th Year Overall Levels 
(SPA) 

W-score S.D. W-score S.D. W-score S.D. W-score S.D. 

Perception of Test (PTEST) 508.53 6.92 507.35 6.37 505.37 5.49 507.25 6.51 

Perception of Assignment 
(PASS) 

506.55 6.63 505.40 6.85 504.10 5.90 505.50 6.55 

Overall Level (SPA) 507.70 6.36 506.51 5.94 504.83 5.04 506.51 5.99 

Note: W-score has an assigned mean of 500; S.D. = Standard deviation; NGrade 6 = 915; N2nd Year = 515; N4th Year = 647; NTotal = 2077 

9.4.5 Distribution of Mean Responses on ‘Student Attitude towards Assessment’ 

In terms of assessment attitude, similar trend was exhibited by the students. Students from the 

three-targeted classes were having attitude that was more than the average score towards assessment. This 

result is again expected for the same reason as that in assessment perceptions. 

Table 9.13. Levels of attitude toward assessment of student respondents (Distribution of W-scores of attitude 
toward assessment of student respondents) 

 

SATA 

Student Respondents 

Grade 6 2nd Year 4th Year Overall Levels 
(SATA) 

W-score S.D. W-score S.D. W-score S.D. W-score S.D. 

Student Attitude towards 
Assessment (SATA) 

516.28 12.12 514.48 12.58 512.41 11.45 514.63 12.14 

Note: W-score has an assigned mean of 500; S.D. = Standard deviation; NGrade 6 = 915; N2nd Year = 515; N4th Year = 647; NTotal = 2077 

9.4.6 Academic Achievement Data: NAT Standardised Scores 

Table 9.14 shows the academic achievement (NAT scores) of Grade 6 and Second Year high 

school students. The scores in the table are not the mean W-scores but they are standardised scores with 

an assigned mean of 500 and a standard deviation of 100. The scores represent the students’ general 

achievement taken to be the mean composite score from the core areas of math, science, English, and 
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Filipino. As can be spotted from the table, the Grade 6 Elementary and Second Year High School students 

obtained scores that were in the level of below average. This indicated that these students obtained low 

performances in the core areas tested in the NAT. 

Table 9.14. Levels of academic achievement of Grade 6 and Second Year high school students and of 
aptitude of Fourth Year high school students (Distribution of W-scores on academic achievement (NAT) of 
Grade 6 and Second Year high school students and on aptitude (NCAE) of Fourth Year High School students) 

Variables Student Respondents 

Grade 6 2nd Year 4th Year 

Standard 
Score 

S.D. Standard 
Score 

S.D. Standard 
Score 

S.D. 

Academic 
Achievement (ACHIV) 

389.67 100.34 420.12 79.92   

Aptitude (APT)     482.95 102.68 

Note: Standard score has a mean of 500 and S.D. of 100; S.D. = Standard deviation; NGrade 6 = 915;  N2nd Year =  

515; N4th Year = 647; NTotal =2077 

9.4.7 Aptitude Data: NCAE Standardised Scores 

On the aptitude, the scores are likewise standardised scores with an assigned mean of 500 and a 

standard deviation of 100. The scores represent the general aptitude of students. The scores are also a 

composite score derived from the specific scores in mathematics, science, English and Filipino. As can be 

gleaned from Table 9.14, Fourth Year high school students also obtained below average score, indicating 

that their general aptitude was low in the core areas tested in the NCAE. 

9.5 Inferential Results 

9.5.1 T-test Results of Significant Differences on the Levels of Teacher Respondents’ Mean 

Responses 

The t-test results of significant differences are presented in Table 9.15. As can be gleaned, male 

teachers’ mean score was significantly higher than those of female teachers in Standard 4 (t = - 2.076, 

p<0.05) (Using assessment results when making decisions about individual students, planning teaching, 
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developing curriculum, and school improvement), indicating that male teachers possessed more knowledge 

on this aspect of student assessment than their female counterpart; in terms of academic qualification, 

teachers with postgraduate qualification had significantly higher mean scores than those with bachelor 

degree in assessment literacy as a whole (t = - 2.254, p<0.05), in Standard 3 (t = -2.325, p<0.05), Standard 

4 (t = - 2.076, p<0.05) , and in assessment communication (t = -2.060, p<0.05), implying that teachers with 

master’s or doctoral units/degree had higher assessment literacy and tended to communicate assessment 

results more often that those without higher degree. The results also disclosed that high school teachers 

obtained significantly higher mean scores than the elementary school teachers in assessment literacy in 

general (t = - 2.399, p<0.05), and in Standard 4 (t = - 3.101, p<0.05), Standard 6 (t = - 2.391, p<0.05)  , and 

Standard 7 (Recognizing unethical, illegal, and otherwise inappropriate assessment methods and uses of 

assessment information) (t = - 2.412, p<0.05), suggesting that secondary school teachers had higher 

assessment literacy as a whole and were more adept in Standards 4, 6, and 7 than the elementary school 

teachers. In terms of the results on school type, teachers from the private school obtained significantly 

higher mean scores in assessment literacy as a whole (t = 2.330, p<0.05) and in Standard 2 (t = 2.597, 

p<0.05) than teachers from the public school, denoting that private school teachers possessed higher 

assessment literacy than the public school teachers; however, public school teachers had significantly 

higher mean score than the private school teachers (t = - 2.270, p<0.05) in the use of structured activities, 

implying that the former group tended to be more structured in their teaching practices than their 

counterpart.  
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Table 9.15. t-Test results of significant differences on the variables tested by selected demographic factors at 
the teacher level 

Compared Groups N Factor/ 

Variable 

DF Mean 
Difference 

S.E. 
Difference 

Computed 

t-value 

P-level 
(p<0.05) 

Female 359 STAN4 580 - 1.60 0.77 - 2.076 0.038* 
Male 223 
Bachelor’s Degree 493 ASLIT 580 - 1.58 0.70 - 2.254 0.025* 
Postgraduate 89 
Bachelor’s Degree 493 STAN3 580 - 2.66 1.15 - 2.325 0.020* 
Postgraduate 89 
Bachelor’sDegree 493 STAN4 580 - 3.22 1.04 - 3.110 0.002** 
Postgraduate 89 
Bachelor’s Degree 493 COM 580 - 4.48 2.18 - 2.060 0.040* 
Postgraduate 89 
Elementary 321 ASLIT 580 - 1.22 0.51 - 2.399 0.017* 
Secondary 261 
Elementary 321 STAN4 580 -2.32 0.75 - 3.101 0.002** 
Secondary 261 
Elementary 321 STAN6 580 - 1.90 0.79 - 2.391 0.017* 
Secondary 261 
Elementary 321 STAN7 580 - 2.07 0.86 - 2.412 0.016* 
Secondary 261 
Private 54 ASLIT 580   2.02 0.87   2.330 0.02* 
Public 528 
Private 54 STAN2 580   3.50 1.35   2.597 0.010* 
Public 528 
Private 54 STRUCT 580 - 2.10 0.93 - 2.270 0.026* 
Public 528 

Note: N = number of respondents; DF = degrees of freedom; S.E. = standard Error; *significant at p<0.05; **highly significant at 
p<0.05 

9.5.2 ANOVA Results of Significant Difference on the Levels of Teacher Respondents’ 

Mean Responses 

Tables 9.16 and 9.17 show the results of one-way ANOVA by age range. As can be seen, teachers 

whose age was below 25 years had significantly higher mean scores than those whose age was within 40 

to 49 years in Standard 2 (F = 2.474, p<0.05), revealing that younger teachers tended to be more 

knowledgeable than the compared group in this specific standard. In other words, young teachers knew 

how to develop assessment methods more than those whose ages were from 40 to 49 years. Considering 

that teachers with more years of experience are expected to possess more knowledge as a result of their 
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experiences and learning while on the job, this result was not expected. However, perhaps teachers at the 

higher age range were inclined to use externally prepared methods or tended to use the same methods 

while new teachers were inclined to develop assessment methods themselves.  

Table 9.16. One-way analysis of variance (ANOVA) results of significant difference on assessment literacy 
(Standard 2) by age range 

Comparison DF SS MS Computed F-
value 

P-level 
(p<0.05) 

Between groups 5 1098.64 219.73 2.474 0.031 

Within groups 575 51063.58 88.81   

Total 580 52162.22    

Note: DF=degrees of freedom; SS = sum of squares; MS = mean squares; *significant at p<0.05 

 

 

Table 9.17. Post Hoc Tests (Tukey) results of significant difference on assessment literacy (Standard 2) 
by age range 

Comparison Mean  

Difference 

S.E. P-level  

at p<0.05 

Under 25 years vs. 40-
49 years 

4.72 1.63 0.045* 

Note: S.E. = standard error; *significant at p<0.05 

 

In terms of years of teaching experience, Tables 9.18 and 9.19 revealed the results. As can be 

spotted, teachers who had 1-5 years of teaching experience had significantly higher mean scores than 

those who had 11-15 years (F = 3.279, p<0.05; p<0.01) and 21-25 years of teaching experience (F = 3.279, 

p<0.05; p<0.01) in Standard 2, indicating that younger teachers possessed higher assessment literacy on 

this specific standard than the compared groups. Moreover, teachers who had 6-10 years of teaching 

experience had significantly higher mean score that those with 1-5 years of teaching experience in Standard 

5 (F = 2.357, p<0.05), revealing that the former were more assessment literate in this standard than the 

latter. Teachers who had 6-10 years of teaching experience likewise obtained significantly higher mean 

score than those with 16-20 years of experience in Standard 7 (F = 2.343, p<0.05), indicating that the 

former group of teachers were more literate in this standard than the latter group.  
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Table 9.18. One-way analysis of variance (ANOVA) results of significant difference on assessment literacy 
(ASLIT, Standards 2, 5, and 7) by years of teaching experience 

Comparison DF SS MS Computed 

F-value 

P-level 
at 

p<0.05 

ASLIT Between groups 6 496.02 82.67 2.246 0.038* 

Within groups 575 21166.66 36.81   

Total 581 21662.68    

STAN2 Between groups 6 1726.17 287.70 3.279 0.004** 

Within groups 575 50444.62 87.73   

Total 581 52170.79    

STAN5 Between groups 6 1194.61 199.10 2.357 0.029* 

Within groups 575 48562.10 84.46   

Total 581 49756.71    

STAN7 Between groups 6 1483.32 41.70 2.343 0.030* 

Within groups 575 60679.46 91.80   

Total 581 62162.79    

Note: DF=degrees of freedom; SS = sum of squares; MS = mean squares; *significant at p<0.05; **highly significant at 
p<0.05 

 

Table 9.19. Post Hoc Tests (Tukey) results of significant difference on assessment literacy (ASLIT,  
Standards 2, 5, and 7) by years of teaching experience 

Variables Comparison Mean 
Difference 

S.E. P-level at 
p<0.05 

ASLIT (No significant results 
after post hoc tests) 

    

 

STAN2 

1-5 years vs. 11-15 years 4.26 1.18 0.006** 

1-5 years vs. 21-25 years 4.83 1.41 0.012* 

STAN5 1-5 years vs. 6-10 years - 3.40 1.09 0.032* 

STAN7 6-10 years vs. 16-20 years 5.28 1.59 0.016* 

Note: S.E. = standard error; *significant at p<0.05; **highly significant at p<0.05 

 

Tables 9.20 and 9.21 further provided the ANOVA results concerning years of teaching experience 

and teaching practices. As revealed, teachers with more than 30 years of teaching experience obtained 

significantly higher mean score than those with 6-10 years of teaching experience in student-oriented 
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activities (F = 2.881, p<0.05; p<0.01), revealing that the former group of teachers were more adept in using 

alternative teaching practices than the latter group. 

 

Table 9.20. One-way analysis of variance (ANOVA) results of significant difference on teaching 
practices (STUDOR) by years of teaching experience 

Comparison DF SS MS Computed 
F-value 

P-level at 
p<0.05 

Between groups 6 1538.61 256.44 2.881 0.009** 

Within groups 575 51173.08 89.00   

Total 581 52711.69    

Note: DF=degrees of freedom; SS = sum of squares; MS = mean squares; **highly significant at p<0.05 

 

 

Table 9.21. Post Hoc Tests (Tukey) results of significant difference on teaching practices (STUDOR)  
by years of teaching experience 

Comparison Mean Difference S.E. P-level at p<0.05 

6-10 years vs. More 
than 30 years 

- 7.01 2.03 0.011* 

Note: S.E. = standard error; *significant at p<0.05 

9.6 Summary 

This chapter highlighted descriptive information and inferential analysis results about both the 

teachers and students who participated in this study.  The information includes student and teacher gender, 

age range of teachers, the academic qualification of teachers, and years of teaching experience of the 

teachers, school type where the sample were drawn, and the school level taught by teachers.  The chapter 

also provided a description of the steps carried out in the data preparation and the scaling process, and the 

steps undertaken to transform raw scores into measures.  Raw scores were transformed into measures by 

using the Weighted Likelihood Estimation (WLE).  WLEs were further transformed into W scores for the 

advantages it offers in terms of data handling, and to be consistent with those used in large-scale studies. 

Listwise deletion method was employed to deal with missing values and data in the dataset.  Single level 

path analysis and multilevel analysis techniques were also discussed. The descriptive analysis results 
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generally revealed that teachers had low assessment literacy. In terms of specific standards, their highest 

was on choosing assessment methods while their lowest was developing assessment methods. Moreover, 

teachers also appeared to frequently practice assessment with respect to purpose, design, and 

communication. Furthermore, they employed both direct transmission and alternative approaches in more 

than half of their lessons. However, they generally practice direct transmission more than the alternative 

approach.  

The next chapter reports and discusses the results obtained from the statistical analysis using the 

single level path analysis. 
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Chapter 10: Path Analysis of the Teacher-

level and Student-level Factors 
 

10.1 Introduction 

In Chapter 1, general research questions were put forward to examine the variables and their 

possible relationships. Specifically, the relationships among demographic factors, assessment literacy, 

assessment practices, teaching practices, student perceptions of assessment, and student attitude towards 

assessment, and their influence on academic achievement and aptitude were investigated. The specific 

research questions concerning these variables and relationships are as follows: 

1. What is the level of assessment literacy of the elementary and secondary school teachers? 

2. What are the assessment practices of the elementary and secondary school teachers? 

3. What are the teaching practices of the elementary and secondary school teachers? 

4. What are the perceptions of the elementary and secondary school students on assessment? 

5. What is the attitude of the elementary and secondary school students towards assessment? 

6. What is the level of academic achievement of Grade 6 and Second Year high school students? 

7. What is the level of general aptitude of Fourth Year high school students? 

8. Is there any significant difference on the levels of elementary and secondary school teachers’ 

assessment literacy, assessment practices, and teaching practices in terms of gender, age 

range, academic qualification, years of teaching experience, school level, and school type?  

9. How does teacher assessment literacy interact with assessment practices, teaching practices, 

student perceptions of assessment, student attitude towards assessment, academic 

achievement, and aptitude?  

Question 9 leads to the following specific questions under the two broad headings: 
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9.1 Teacher-level factors 

9.1.1 What is the influence of gender, age range, academic qualification, years of 

teaching experience, and school type on teachers’ assessment literacy, 

assessment practices, and teaching practices? 

9.1.2 What is the influence of teachers’ assessment literacy on their assessment and 

teaching practices? 

9.1.3 What is the influence of teachers’ assessment practices on their teaching 

practices? 

9.1.4 What is the influence of teacher assessment literacy on student academic 

achievement and aptitude through assessment practices, teaching practices, 

student perceptions of assessment, and student attitude towards assessment?  

9.2 Student-level factors 

9.2.1 What is the influence of gender on student perceptions of assessment, student 

attitude towards assessment, academic achievement, and aptitude? 

9.2.2 What is the influence of students’ perceptions of assessment on their attitude 

towards assessment? 

9.2.3 What is the impact of Grade 6 and Second Year high school students’ 

perceptions of assessment and attitude towards assessment on their academic 

achievement? 

9.2.4  What is the impact of Fourth Year high school students’ perceptions of 

assessment and attitude towards assessment on their aptitude?  

As reflected in the questions above, the factors were grouped into two levels: the teacher level and 

the student level. At the teacher level, the factors were the teacher assessment literacy, assessment 

practices, teaching practices, and the demographic factors that contained gender, age range, academic 

qualification, years of teaching experience, and school type. The student-level factors consisted of student 
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perceptions of assessment, student attitude towards assessment, academic achievement, aptitude, and 

gender as a demographic part. To investigate the directional relationships among these factors and to 

answer Question 9 or specifically questions 9.1.1, 9.1.2, 9.1.3, 9.2.1, 9.2.2, 9.2.3, and 9.2.4, regression/path 

analysis was carried out. Separate analysis was done for each of the two levels. Factors at the teacher and 

student levels could not be combined in a single path analysis due to the limitations of this technique in 

handling the hierarchically structured data. Hence, models for the factors at the teacher level were analysed 

independently from those at the student level. Within each level, there were two models tested. One model 

involved only the main factors while the other one only included the specific sub-factors. In the analysis of 

each model, relationship between any pair of variables was first evaluated. After which, all factors were 

analysed simultaneously to obtain an overview of the relationships and interaction among factors at teacher 

and student levels.  

This chapter reports on the processes and results of regression/path analysis that was carried out 

to determine the influence of factors at each of the teacher and student levels. Particularly, the chapter 

begins with the general descriptions of the structural equation modeling (SEM) and Linear Structural 

Relationships (LISREL) 8.80 to provide background on the statistical techniques and software employed in 

the analysis. From SEM and LISREL descriptions, the chapter proceeds by also describing the concepts 

and steps including the model building and testing of statistical assumptions, which this study adopted. It 

continues with the discussion and presentation of the analysis results. The chapter ends with a summary to 

emphasise the key points. 

10.2 The Structural Equation Modeling (SEM) 

The SEM is described as a statistical methodology that is composed of many techniques. It is “a 

comprehensive statistical approach to testing hypotheses about relations among observed and latent 

variables” (Hoyle, 1995, p.1). Other terms that are used interchangeably with SEM are ‘covariance structure 

analysis’, ‘covariance structure modeling’, or ‘analysis of covariance structures’ (Kline, 2011). Under the 
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SEM approach, the theoretical model or proposition posed by the researcher is expected to be quantified 

and validated using an empirical data (Schumacker & Lomax, 2010; Raykov & Marcoulides, 2006; Lei & 

Wu, 2007; Byrne, 1998; 2010). The hypothesised relationships among constructs or factors are usually 

examined to determine whether or not the theoretical model/proposition holds. If the data support the 

hypothesised relationships, the original model/proposition can be accepted and more complex models can 

be tested further. However, if the data do not support the researcher’s theoretical model or assertion, then 

the model/hypothesis in question can be modified and retested or it can be rejected and new theoretical 

models are developed and evaluated (Schumacker & Lomax, 2010).   

Authors of SEM have stressed that this multivariate statistical technique continues to be a preferred 

method of many researchers. Lei and Wu (2007) considered SEM’s generality and flexibility as probable 

reasons for this preference. Other reason is due to SEM’s capability to model and evaluate complex 

phenomena, making it the preferred method for confirming or disconfirming theoretical models in a 

quantitative fashion (Schumacker & Lomax, 2010). According to Marcoulides and Kyriakides (2010, p. 277), 

SEM has become popular as “it permits researchers to study complex multivariate relationships among 

observed and latent variables, whereby both direct and indirect effects can be evaluated”. Byrne (1998; 

2010) reinforced these reasons by stressing further that being more of a confirmatory rather than 

exploratory approach or by requiring relationships to be specified a priori, SEM can best be utilised for 

inferential purposes compared with other multivariate procedures that are descriptive in nature. Other point 

that this author emphasised as SEM’s edge over traditional multivariate techniques is SEM’s capability in 

explicitly providing estimates of error variance parameters.      

The SEM typically has two parts or sub-models: the measurement model and the structural model. 

The measurement model defines the relationship between the unobserved or the latent factor with its 

corresponding observed indicators; it also provides information on the validities and reliabilities of these 

indicators (Diamantopoulos & Siguaw, 2000). The measurement model involves factor analytic models - the 

confirmatory factor analytic (CFA) model (described in Chapter 3) and the exploratory analytic (EFA) model. 
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However, in SEM, the measurement model is evaluated through the use of CFA (Lei & Wu, 2007; Hoyle, 

1995). On the other hand, the structural model prescribes the relationship (association, direct effect, and 

indirect effect) between the latent factors and the observed variables that are not manifest indicators of the 

latent variables (Hoyle, 1995). Related to the structural model is the multiple regression model in which no 

latent variables are involved. The multiple regression model is described as “a structural model without 

latent variables and limited to a single outcome” (Hoyle, 1995, p. 3). Another related model is the path 

model. This model is an extension of multiple regression model as various multiple regression equations are 

simultaneously estimated (Lei & Wu, 2007). As such, it is also a structural model that “examines structure or 

casual models with observed variables” (Rintaningrum, Wilkinson, & Keeves, 2009, p. 46).  

The SEM carries two important aspects of the procedure. First, the hypothesised causal or 

directional relationships under examination are represented by a series of structural or regression 

equations; and second, these equations can be modeled pictorially to enable clearer conecptualisation of 

the proposition or theory (Byrne, 1998; 2010). Related to these two aspects is the concept of 

communicating SEM hypothesis and results through a path diagram. A path diagram is a graphical 

representation of the SEM’s hypothesis or theory that the researcher wishes to evaluate (Raykov & 

Marcouldies, 2006; Hoyle, 1995). The three basic components of a path diagram are rectangles, ellipses, 

and arrows. The description of each of these parts are given by Hoyle (1995, p. 11) as follows: 

 Rectangles are used to indicate observed variables, which may be indicators of latent variables in the 

measurement model or independent or dependent variables in the structural model; 

 Ellipses are used to indicate latent variables, independent and dependent variables as well as errors 

of prediction in the structural model and errors of measurement in the measurement model; and 

 Arrows are used to indicate association and are of two sorts. Straight one-headed arrows are used to 

indicate directional relationship, from predictor to outcome; and curved double-headed arrows are 

used for non-directional association. 
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The tested factors or variables represented in the path diagram generally can be classified into two 

with respect to directional influences or association. The factors to which the straight one-headed arrows 

are pointing to are called ‘endogenous’ variables; these variables are sometimes termed as dependent or 

result variables. The other factors to which no straight one-headed arrows are pointing to them are labeled 

as ‘exogenous variables’; these factors that have only one-headed arrows departing from them are 

analogous to independent or source variables (Lei & Wu, 2007).  

A number of authors of SEM books (e.g. Bollen & Long, 1993; Hoyle, 1995; Diamantopoulos & 

Siguaw, 2000; Raykov & Marcoulides, 2006; Kline, 2010; Schumacker & Lomax, 2010) have provided 

sequential steps of SEM application (also discussed in Chapter 3 under CFA). Figure 1 shows these steps. 

The first of these steps is the model specification. In this initial step, the researcher forms or states a 

theoretical model based on existing theories, empirical results, and professional knowledge (Schumacker & 

Lomax, 2010). The researcher usually begins by stating the model in the form of diagram or a series of 

equations (Kline, 2011). The second step is the identification. This step aims to determine whether the 

model can be estimated using the collected data (Ben, 2010). In other words, it “concerns whether a single, 

unique value for each and every free parameter can be obtained from the observed data” (Hoyle, 1995, p. 

4). Estimation is the third step. This is the process in which estimates of free parameters in the model are 

obtained from the gathered data (Hoyle, 1995). There are a number of estimation methods but more 

complicated methods are usually used depending on the distributional properties of the variables under 

study (Bollen & Long, 1993).  The fourth step is the model testing. This process is done to evaluate how 

well the model fits with the data (Schumacker & Lomax, 2010; Hoyle, 1995). The fit is determined by 

checking the values of a number of analysed indices (Ben, 2010). The last step is the re-specification. This 

process is performed when the researcher wishes to modify the original model to obtain better fit 

(Schumacker & Lomax, 2010).    
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Figure 10.1. Basic steps in SEM 
(Adapted from Diamantopolous & Siguaw, 2000) 

In this study, the SEM’s structural sub-model particularly the multiple regression/path model (single 

level analysis) was employed following the relevant concepts and steps to examine the relationships (direct 

and indirect effects) of factors at the teacher level and student level. To do this, LISREL (Version 8.80) was 

used. There were a number of other available SEM/path analysis software such as AMOS by Arbuckle 

(2007) and Mplus by Muthen and Muthen (2007). However, this study utilised LISREL 8.80 for the reasons 

that follow. First, LISREL is the most widely used software (Matsunaga, 2010) and a number of guides that 

demonstrate the use of LISREL for path analysis are readily available (Ben, 2010). Second, it is considered 

superior due to its robustness in standard error calculation and parameter estimation (Byrne, 1998; von Eye 

& Fuller, 2003, as cited in Matsunaga, 2010). Third, the development and etiological roots of SEM are 

strongly tied to LISREL (Brown, 2006). And fourth, LISREL 8.80 was readily available to the researcher. 

The next section describes LISREL and its steps as employed in this study.  

10.3 The Use of LISREL 8.80 Software 

The term LISREL stands for ‘Linear Structural Relationships’ and is a computer program that was 

initially used to do covariance structure analysis. One of the first widely used software, it was developed by 

Karl G. Joreskog and Dag Sorbom in the 1970’s and subsequently updated by them a number of times 
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(Diamantopoulos & Siguaw, 2000; Kline, 2011). The LISREL software has become strongly associated with 

SEM (Scientific Software International, n.d.).  

LISREL 8.80 is a software package that can handle all stages of analysis, starting from data entry 

and management to the evaluation of various structural equation models. It has two forms of command – 

the classic LISREL syntax that is based on matrix algebra and SIMPLIS (Simple LISREL), which is a 

LISREL programming language that uses words/statements for variables and equations (Kline, 2011). 

Included with this software is the PRELIS (Pre-LISREL), a program that is used to pre-process data and 

check data characteristics prior to their input into LISREL (Diamantopoulos & Siguaw, 2000). Du Toit, du 

Toit, Mels and Cheng (n. d., p. 1) describe PRELIS as a “32-bit application for manipulating data, 

transforming data, generating data, computing moment matrices, computing asymptotic covariance 

matrices, performing multiple linear, censored, logistic and probit regression analyses, performing 

exploratory factor analyses, etc.” 

LISREL 8.80 can be run in two ways: using its Windows-based point-and-click graphical user 

interface (GUI) or using PRELIS syntax files (Jöreskog, 2005, as cited in Ben, 2010). When using the 

Windows GUI, the LISREL user needs to initially import and convert a raw data file into a PRELIS system 

file data format (*.psf). LISREL is able to import and convert data sets from a number of formats including 

the common ones such as SPSS files (*.sav) and Excel files (*.xls). After converting a data file into the *.psf 

format, the user can form and specify a path diagram by simply dragging and dropping the variable names 

into a drawing panel. Once the path diagram has been created, SIMPLIS syntax and project files, which 

specify the structural equation model, are generated by clicking the “create SIMPLIS syntax” button. Using 

the generated SIMPLIS syntax file, LISREL then fits the specified model to the data corresponding to the 

created *.psf file. Pressing the ‘run’ button of the software generates a path diagram, which is a graphics file 

with a PTH extension. The path diagram can either display the estimates or the standardised solutions 

(Ben, 2010). Despite the easy use of the Windows GUI, this procedure of running LISREL 8.80 was not 

used for similar reasons as given by Ben (2010). GUI’s specification of model parameters is rather restricted 
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because it only uses its default settings. Although the generated SIMPLIS syntax can be edited, this just 

adds complexity to the whole process of running the software. Hence, writing a PRELIS syntax file, which is 

a less restrictive procedure of running the application to test the models, was used in this study. Detailed 

steps in using PRELIS syntax file can be found in du Toit, et al. (n.d.) and detailed examples on how the 

procedure is carried out are available from http://www.ssicentral.com.  

Using PRELIS system files to test the hypothesised models requires five general steps. First, the 

raw data (in either SPSS or Excel format) is converted to ASCII (or text) format. Second, a PRELIS2 (*.pr2) 

command file is created to read and transform the raw data. The descriptive statistics, including the 

skewness and kurtosis, and the desired matrix (correlation or covariance matrix) for analysis can be 

produced through the PRELIS2 command file. The method to treat the missing data can also be requested 

using this file (its default is listwise deletion, which was used in this study since only one case contained 

missing value after transforming the raw data into W-scores). Third, a model is specified by making a sketch 

of a diagram that shows the paths. Fourth is the creation of a LISREL syntax file (*.spl) that shows the 

relationships of variables based on the sketched diagram (the model of interest). This is where the modeling 

parameters are set and the desired outputs (such as path diagram) are requested. The fifth and final step is 

the interpretation of the LISREL output file (*.out) for model fit to the data (Ben, 2010). 

Described in the following are the relevant concepts and steps, which this study utilised in carrying 

out regression/path analysis of the data that reflect the factors at the teacher and student levels. 

10.4 Models and Representation in Quantitative Research 

In quantitative research the use of models to represent phenomena and their relationships is part 

of the practice. This is especially true when one is interested in employing the modeling technique in the 

examination of variables of interest. As described in Section 10.2, a model can either be in 

statistical/mathematical form or graphical form. A model that is in statistical form appears as a series of 

structural equations that define the relations among variables. When in graphical form, it appears as a path 

http://www.ssicentral.com/
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diagram, which can pictorially present the variables and their relations as contained in the theoretical model 

under investigation. These forms of the model were employed in the study. 

According to Lohmöller (1989), a model building involves three steps: specification, estimation, 

and evaluation. These have been described earlier but for emphasis, these steps are restated as follows: a 

model specification requires careful selection and definition of the phenomena under examination and 

explication. At the initial stage of model building, it is important to be clear about the variables and the kind 

of association in the theoretical model. Model estimation requires translation of hypotheses into 

mathematical expressions that can be compared with a set of data (Neale, Heath, Hewitt, Eaves & Fulker, 

1989). At this step, analysis on the degree of consistency of the theoretical model with the data can be 

carried out through statistical testing (Byrne, 1998; 2010). Model evaluation requires checking of the fit 

indices to determine if the theoretical model is consistent with the data. In this final stage, a judgment is 

done on whether or not the model fits the data well (i.e., if the data support the hypothesised model) (Neale 

et al., 1989). Again, these steps were followed in creating the models in this study. 

10.5 Testing for Normality of Data and Multicollinearity  

Prior to conducting regression/path analysis, it was important to test whether the observed data 

were normally distributed and whether extreme collineariy among variables was nonexistent. These 

conditions are necessary, especially when testing hypothesis such as in the case of regression analysis or 

general linear models (Field, 2009) and when using maximum likelihood as a method of estimation in SEM 

(Schumacker & Lomax, 2010; Kline, 2011). These important assumptions are briefly described below. 

The assumption of normality requires that the observations or variable data need to be normally 

distributed. The data are normally distributed when it follows the so-called symmetrical and mesokurtic 

distribution, which in graphical form, appears as a bell-shaped curve. Normality of data can be checked 

through graphs such as normal probability plots and histogram. However, it is always important to check it 

through skewness and kurtosis, especially if the samples are 200 or more (Field, 2009). Skewness indicates 
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a distribution’s ‘asymmetry’ and kurtosis is its ‘peakedness’ or ‘flatness’ (Asaad & Hailaya, 2001). The 

values for skewness and kurtosis that can be used to judge data’s departure from normality are suggested 

by Kline (2011).  These values (absolute) are <3 for skewness and <8 for kurtosis.  

Another important assumption that needs to be checked is the absence of extreme collinearity or 

multicollinearity between two or more variables. Multicollinearity exists when there are strong inter-

correlations among the predictors; it poses a problem in multiple regression at it makes difficult to determine 

the contribution or importance of a predictor (Stevens, 2009; Field, 2009). Other problems caused by 

multicollinearity include severe limitation in the size of multiple correlation and increase in the variances of 

regression coefficients; when these increases in the variances occur, the prediction equation will become 

unstable (Stevens, 2009).  

There are ways to diagnose multicollinearity as suggested by experts. One of these is by using 

and examining the value of variance inflation factors (VIF) of each variable to be included in the regression. 

VIF “indicates whether a predictor has a strong linear relationship with the other predictors” (Field, 2009, p. 

224). VIF values in excess of 10 indicate serious multicollinearity and that the variable is possibly redundant 

(Kline, 2011). Thus, it has been suggested that to reduce or address multicollinearity, the model should be 

respecified by removing one or more variables that are strongly correlated with other independent variables. 

However, O’Brien (2007) suggested taking caution in doing this process because it may do more harm than 

good. He further suggested that the relevant rules concerning the VIF should be interpreted in the context of 

other factors that impact on the stability of the estimates of the regression coefficient.  

The tests for normality and multicollinearity were carried out using SPSS 16.0 (SPSS, Inc., 

2007a). Both skewness and kurtosis values, plus the histogram, for each of the variables in the study were 

obtained. None of the variables showed skewness greater than 3 and a kurtosis greater than 8. Hence, all 

the data distributions for the variables were considered normally distributed to a sufficient degree for further 

analysis to be carried out. The test for multicollinearity was done by including all the factors. It was found 

out that the main factors were multicollinear with their corresponding sub-factors. This is what Kline (2011, 
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p. 51) described as “extreme collinearity when composite variables and constituent variables are analyzed 

together.” As a result, separate multicollinearity diagnosis was done for both the main factors and the sub-

variables. The resulting VIF values were all below 10 indicating that either main factors or sub-factors were 

not multicollinear with each other. 

10.6 Model Specification 

Prior to doing path analysis, the theoretical model was developed. It was then necessary to 

present it in a graphical form through a path diagram for better conceptualisation of the hypothesis and to 

serve as guide in the analysis. As the LISREL’s Windows-based GUI was not used in carrying out path 

analysis, it was necessary to draw the path diagram for the single-level analysis using other means. In this 

study, AMOS (Arbuckle, 2007) was used, as the path diagram and other figures can be easily and neatly 

drawn using its user-friendly interface. 

10.7 Model Trimming 

Model trimming was part of the path analysis process, and in LISREL, it involves removing the 

variables that do not show significant paths in the model. In determining whether or not the paths are 

significant, the t-value and the regression coefficients (also known as the beta value) are examined. The 

critical t-value used in this study to indicate a significant path is 1.96. Any value that is less than this was 

considered not significant. The variables that showed non-significant paths were removed from the model. 

This procedure was carried out separately for the factors at the teacher level and student level and for each 

of the models that involved main factors and sub-factors.  

10.8 Univariate Regression Analysis 

Regression analysis was used to determine the explanatory relationship between the variables 

examined in this study. It was employed specifically to estimate the relative explanatory or predictive power 

of the independent variable (X) or to identify the best predictors (Xn) of the dependent variable (Y) 
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(Jöreskog, & Sörbom, 1993; Stevens, 2009). Analysis through regression follows the general linear 

equation of the form, 

                            

Regression represented in equation 11.1 is also called univariate multiple regression or simply 

multiple regression (Jöreskog, & Sörbom, 2006). Equation 10.1 contains dependent variable, also called 

outcome or criterion variable, as represented by Y, independent variable, also called regressor or predictor 

variable, as represented by X, the constant (intercept) as signified by  o, the standardised regression 

coefficients or the beta values for the independent variables as symbolised by  1,  2 and  n, and the 

residual or error term as denoted by ε. In simple regression,  1 represents the slope or gradient of the 

regression line and can sometimes be taken to be equivalent with the correlation coefficient. This gradient 

represents the change in the outcome (Y) resulting from a unit change in the predictor (X). If  1 is zero, 

then the expected change in the outcome would be zero – meaning the model is bad as the predictor does 

not explain or influence the dependent variable at all (Field, 2005, p. 150, as cited in Ben, 2010; Field, 2009, 

p. 204). Equation 10.1 comes from the general regression equation, which generally takes the form of 

 
                    

                               
This general equation simply means that the outcome variable can be predicted or explained by whatever 

model we fit to the observed data plus some kind of error. When equation 10.2 contains only one 

explanatory or predictive variable, it is referred to as simple linear regression or just simple regression, 

which can be mathematically represented by 

                    

where Yi is the outcome variable,  0 is the constant (intercept of the line),  1 is the standardised 

regression coefficient of the predictor (gradient or slope of the line), and e is the residual or error term. 

(10.1) 

(10.2)

)))) 

(10.3)

)))) 
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However, if two or more predictors are fed into the equation, it becomes multiple regression in the form of 

equation 10.1 in which more than one independent variable are modeled to predict the dependent variable 

(Field, 2009). 

LISREL 8.80 was used to carry out regression analysis. The resulting values reported are the 

standardised regression coefficients ( 1, as explained above) to indicate the influence of predictor on 

outcome variable and t-values to indicate the significance. The t-statistic tests for the null hypothesis that 

the value of  0 is zero. If the t-value is significant (- 1.96 ≥ t ≥1.96), then this means that  0 is significantly 

different from zero and that the predictor (X) contributes significantly in estimating the value of the outcome 

(Y) (Field, 2009; Ben, 2010). 

The variables that were subjected to regression analysis were clustered into teacher-level 

variables and student-level variables. As mentioned in section 10.1, the teacher-level factors included 

teacher assessment literacy (ASLIT), assessment practices (ASPRAC), teaching practices (TPRAC), and 

the demographic factors that contained gender or sex (TSEX), age range (AGE), academic qualification 

(ACAD), years of teaching experience (EXYR), and school type (SCHTYPE). The ASLIT contained seven 

sub-factors labeled standards, from STAN1 to STAN7; the ASPRAC consisted of three dimensions namely, 

purpose (PUR), design (DES), and communication (COM); and TPRAC also composed of three sub-

constructs called structured or structuring activities (STRUCT), student-oriented activities (STUDOR), and 

enhanced activities (ENACT). On the demographic factors, TSEX was obviously composed of males 

(TMALE) and females (TFMALE); AGE was of six groups corresponding to different age ranges and thus 

labeled as AGE1 to AGE6; ACAD was of two categories covering Bachelor’s qualification (UNDERGRAD) 

and master’s/doctoral qualification (POSTGRAD); years of teaching experience was composed of seven 

categories corresponding to seven ranges of years of teaching experience and were labeled as EXYR, thus 

covering EXYR1 to EXYR7; and SCHTYPE contained two classifications, the public school (PUB) and the 

private school (PRIV).  The student-level factors consisted of student perceptions of assessment (SPA), 
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student attitude towards assessment (SATA), academic achievement (ACHIV), student aptitude (APT), and 

gender (SSEX) as a demographic part. The SPA covered two sub-factors namely, perceptions of test 

(PTEST) and perceptions of assignment (PASS); the SATA was a one-construct variable; the ACHIEV and 

APT were taken as general (main) variables; and SSEX was composed of males (SMALE) and females 

(SFMALE). The analysis was done using the following stages/steps: 

1.    Variables at the teacher level were first grouped into two: the group that includes only the main 

factors (ASLIT, ASPRAC, and TPRAC) plus the demographic factors (TSEX, AGE, ACAD, EXYR, 

and SCHTYPE) (Model 1), and the group that only involves sub-factors (STAN1, STAN2, STAN3, 

STAN4, STAN5, STAN6, STAND7, PUR, DES, COM, STRUCT, STUDOR, and ENACT) plus the 

same demographic factors (Model 2); 

2.    A similar way of grouping variables at the student level was done. However, grouping was further 

divided between two groups of student participants due to different outcome variables that each 

intended to predict. One student group was composed of Grade 6 and Second Year high school 

students for whom ACHIV was the outcome variable. The other group was composed of Fourth 

Year high school students for whom APT was the dependent variable. For these groups of 

students, similar explanatory variables and models were tested. That is, for Grade 6 and Second 

Year students, model 1 includes SPA, SATA, and ACHIV plus the lone demographic factor (SSEX) 

and model 2 covers PTEST, PASS, SATA, ACHIV and SSEX; the same variables were analysed 

for Fourth Year high school students but APT was used instead of ACHIV; 

3.    At the teacher level, the group containing the main and demographic factors was separately 

analysed first, followed by the analysis of the group covering only the sub-factors plus the same 

demographic factors. This process was also applied to student-level factors between the two 

groups of student respondents. 

The rationale for taking the steps above was that the main factors and the sub-variables could not 
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be combined in one analysis as they were multicollinear, and thus making the estimation of the influence of 

the individual variable on the predicted outcome difficult. Other obvious reason was to examine the specific 

explanatory relationships among sub-factors to be able to pinpoint independent variables that can actually 

impact on dependent variable.  The results of regression analysis are presented in section 10.9. 

10.9 Results of Regression Analysis  

10.9.1 Teacher-level Factors (Model 1) 

The possible influence of demographic factors on the main variables of the study was explored 

using the data from the responses of 581 elementary and secondary school teachers. This was to answer 

Question 9.1.1 (What is the influence of gender, age range, academic qualification, years of teaching 

service, and school type on teachers’ assessment literacy, assessment practices, and teaching practices?), 

Question 9.1.2 (What is the influence of teachers’ assessment literacy on their assessment and teaching 

practices?), and Question 9.1.3 (What is the influence of teachers’ assessment practices on their teaching 

practices?) as mentioned earlier in this chapter. The regression results are presented in Tables 10.1 and 

10.2 below. 

Table 10.1. Standardised regression coefficients and t-values from regression analysis on the influence of 
demographic factors on the main variables of the study at the teacher level 

Main Variables 
Demographic Factors 

AGE ACAD SCHTYPE EXYR 
ASLIT - 0.35 (-1.36) 1.21 (4.68)* - 0.99 (- 3.71)* - 0.029 (- 0.12) 

ASPRAC - 1.15 (- 2.58)* 1.25 (2.76)* 0.67 (1.42) 0.72 (1.67) 
TPRAC - 0.56 (- 1.91) - 0.023 (- 0.078) 0.50 (1.64) 0.58 (2.07)* 

Note: t-value in parenthesis; *significant at p<0.01 

The significant relationships (with asterisk) between the demographic factors and main variables 

of the study at the teacher level can be expressed in the form of the following equations: 

                                         
 

                                      
 
                           

(10.4) 

 
(10.5) 

 (10.6) 
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Equation 10.4 indicates the relationships between teacher assessment literacy and the two 

demographic factors: the academic qualification and the school type. The academic qualification was 

categorised as bachelor (undergraduate) or master’s/doctoral (postgraduate) and the school type was 

pertaining to the two main classification of schools in the Philippines: the public (government-funded) and 

the private (privately funded) schools. The result indicates that the level of assessment literacy of 

elementary and secondary school teachers who participated in this study was positively influenced by their 

educational attainment. This can be interpreted that the higher was the academic qualification of teachers, 

the higher was the possibility for them to be more literate in the area of student assessment. This result is 

expected as teachers with more academic qualifications are deemed more competent due to their more 

exposure and familiarity with assessment concepts and processes. At the postgraduate level, students are 

usually required to take and pass one advanced course in educational measurement and evaluation as part 

of the academic requirements of their postgraduate education degrees, and perhaps, this could be one of 

the reasons for their higher assessment literacy. On the influence of school type on assessment literacy, the 

result reveals negative impact. This effect connotes that to be in the private school, teachers could be more 

literate in assessment. From this result, it can be discerned that the kind of environment in the private 

school provides more avenues for teachers to be better prepared in assessing their students than that in the 

public school. This can perhaps be attributed, among others, to the close supervision, rigid in-service 

training, and strict but supportive policies, which most of the private institutions tend to practice. 

On the relationship between assessment practices and demographic factors, equation 10.5 shows 

the significant results. As can be gleaned from the results, teacher assessment practices were negatively 

influenced by age range but positively impacted by their academic qualification. The reverse influence of 

age range on assessment practices denotes that the younger teachers were having higher mean scores in 

assessment practices. This result appears to be contrary to the notion that the more matured the teachers 

are, the more knowledge and experience they should have and the higher their scores should be in 

assessment practices. However, this can possibly be explained by two observations. First, most teachers, if 
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not all, who were in the older age ranges completed their academic degrees under the old pre-service 

teacher education curriculum that offered less exposure on student assessment. Under the old curriculum, 

only one assessment subject that focused on testing was offered (CMO No. 11, s. 1999; Balagtas, 

Dacanay, Dizon, & Duque, 2010), making teachers’ assessment knowledge/skills limited to testing 

practices. Balagtas, et al. (2010, p. 3) reported that “teachers have expressed their unpreparedness to the 

demands of the system especially that their academic preparation was just more on the utilization of 

traditional assessment.” Second, teachers in the younger range obviously earned their qualification under 

the new teacher education curriculum in which more exposures on student assessment are offered. Some 

teacher education institutions in the country have started offering two assessment subjects as prescribed by 

the Commission on Higher Education (CMO No. 30, s. 2004) and integrate assessment in some of their 

professional subjects, thus making young graduates more familiar with assessment. In addition, the 

introduction of the performance-based grading system in 2004 by DepEd (DepEd Order No. 33, s. 2004) 

that requires the use of rubrics and portfolio and other alternative methods provided additional opportunity 

for young teachers to gain knowledge about these new methods. Consequently, their assessment 

knowledge is up to date thereby making them more aware about the appropriate practices of assessment. 

As for the academic qualification, the positive relationship implies that the possession of higher educational 

qualification influences better assessment practices. This result follows the common expectation that better 

qualification should lead to better professional practices, such as those related to student assessment.   

The association between the teaching practices and demographic factors is represented in 

equation 10.6. As denoted in this equation, only years of teaching experience had a significant contribution 

to teaching practices. The positive influence of years of teaching experience on teachers’ instructional 

practices highlights that longer teaching service tended to make teachers more competent in their teaching 

practices. Again, this is expected, as teachers tend to learn and improve while in the course of doing their 

professional job.  
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Table 10.2 presents the regression results on the relationships among the main variables 

examined at the teacher level. The significant relationship is represented by equation 10.7. From the 

equation, teaching practices appear to be negatively influenced by assessment literacy although the 

standardised regression coefficient is low. This can be interpreted that the more literate the teachers were, 

the more they exhibited poor teaching practices. This result is quite contrary to the theory or assertion in the 

literature that teachers who are knowledgeable in assessment are in a position to integrate assessment with 

teaching enabling them to utilise appropriate teaching methods (McMillan, 2000) and thus resulting to 

improved practices. It was assumed that teachers employed appropriate teaching practices based on the 

information provided by some assessment activities or results on which relevant assessment knowledge is 

needed. There are a number of probable explanations for this kind of outcome. One possible explanation is 

that, perhaps, teachers just practiced the scenarios depicted in the survey items without using assessment 

to base their decisions to employ those practices. In addition, it can be noted that items under the teaching 

practices questionnaire were in the form of Likert-type scale in which teachers were requested to indicate 

the frequency of their teaching practice on the specific questions presented to them. As such, it could be 

that teachers just reported frequent practice on most of the situations depicted in the items without actually 

doing them in the class. Also, teachers’ responses on teaching practices could be in the form of their 

perceptions or beliefs, which cannot always be expected to agree with their knowledge on assessment. 

These finding and explanations somehow agree with the view of Mullens and Kasprzyk (1999) who stated 

that the reliability and validity of the data resulting from the self-rated or self-reported responses can 

sometimes be questioned. The positive relationship between assessment practices and teaching practices 

appear to confirm the view that better assessment practices should lead to better teaching practices. This is 

consistent with Popham’s (2009) assertion that better classroom assessment activities will impact on 

classroom’s day-to-day instructional activities. 
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Table 10.2. Standardised regression coefficients and t-values from regression analysis on the 
relationships among the main factors at the teacher level 

Main Factors ASPRAC TPRAC 

ASLIT - 0.041 (- 0.57) - 0.095 (- 2.04)* 
ASPRAC  0.25 (9.07)* 

 Note: t-value in parenthesis; *significant at p<0.01 

                                          

10.9.2 Teacher-level Factors (Model 2) 

The sub-factors at the teacher level were separately analysed to obtain the overview of the more 

specific relationships and to address Questions 9.1.1, 9.1.2, and 9.1.3. The regression results of the 

analysis are presented in Tables 10.3, 10.4, 10.5, and 10.6 

Table 10.3. Standardised regression coefficients and t-values from regression analysis on the 
relationships among sub-factors of teacher assessment literacy 

Sub-Factors 
Demographic Factors 

TSEX AGE ACAD SCHTYPE EXYR 

STAN1 0.86(1.95) - 0.45(- 0.99) 0.42(0.92) 0.53(1.11) - 0.28(- 0.62) 
STAN2 0.46(1.18) - 0.41(- 1.00) 0.73(1.80) - 1.50(- 3.55)* - 0.10(- 0.26) 
STAN3 0.29(0.70) - 0.82(- 1.90)  1.71(3.98)* - 0.31(- 0.69) 0.26(0.64) 
STAN4   0.90(2.44)* - 0.18(- 0.48)  2.17(5.69)* - 1.08(- 2.72) - 0.24(- 0.64) 
STAN5 0.30(0.78) 0.33(0.82) 0.33(0.82) - 1.12(- 2.67)* - 0.31(- 0.79) 
STAN6 - 0.25(- 0.63) - 0.14(- 0.33)  1.42(3.44)* - 1.17(- 2.71)* 0.031(0.077) 
STAN7   0.081(0.19) - 0.40(- 0.90) 0.73(1.63) - 0.66(- 1.42) - 0.28(- 0.65) 

 Note: t-value in parenthesis; *significant at p<0.01 

                              

                           

                                      

                              

                                         

(10.7) 

(10.8) 

(10.9) 

(10.10) 

(10.11) 

(10.12) 
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Equations 10.8 to 10.12 indicate the significant relationships between five assessment standards 

and demographic factors. STAN2 (Developing assessment methods appropriate for instructional decisions), 

STAN5 (Developing valid pupil grading procedures), and STAN6 (Communicating assessment results to 

students, parents, other lay audiences, and other educators) have an adverse relationship with SCHTYPE. 

These results indicate that being in the private school influences teachers’ assessment literacy on the three 

assessment standards than when in the public school. As mentioned earlier, perhaps this result is spurred 

by the kind of training and policies that the private schools implement for their teachers. Moreover, STAN3 

(Administering, scoring, and interpreting the results of both externally-produced and teacher-produced 

assessment methods), STAN4 (Using assessment results when making decisions about individual students, 

planning teaching, developing curriculum, and school improvement), and STAN5 appear to be positively 

associated with teachers’ academic qualification. As the teachers gained master’s/doctoral units/degrees, 

they tended to be more knowledgeable on STAN3, STAN4, and STAN5. Topics in these three standards 

are common and for some teachers the topics are part of their assessment routine. Besides, these topics 

are usually reviewed/re-taught and made part of the activities/reading at the postgraduate level. Thus, 

teachers can be expected to gain better assessment literacy as they pursue higher academic degrees in 

their field. The results likewise reveal that teachers’ sex affects their literacy on STAN4. Specifically, males 

appeared to have the inclination to be more literate in using assessment results.   

Table 10.4. Standardised regression coefficients and t-values from regression analysis on the 
relationships among sub-factors of assessment practices 

Sub-Factors 
Demographic Factors 

TSEX AGE ACAD SCHTYPE EXYR 
PUR - 0.84(- 1.43)  - 1.43(- 2.33)*  1.62(2.63)*  1.58(2.45)* 0.78(1.31) 
DES    0.028(0.065)  - 1.22(- 2.73)* 0.68(1.51) 0.30(0.64)  0.94(2.20)* 
COM - 1.41(-1.82) - 0.44 (-0.54)  2.84(3.47)* - 0.31(- 0.37) 0.39(0.50) 

Note: t-value in parenthesis; *significant at p<0.01 

                                                 

                                   

                         

(10.14) 

(10.15) 

(10.13) 
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The significant directional association among the sub-factors of assessment practices is indicated 

in equations 10.13, 10.14, and 10.15. As shown, PUR is negatively impacted by AGE but positively 

predicted by ACAD and SCHTYPE. These mean that the younger the teachers, the more their mean scores 

were likely higher in assessment practices pertaining to assessment purpose; the more they had higher 

qualification, the more they had higher mean scores in doing assessment activities for appropriate purpose; 

and being in the public school, they tended to practice assessment by taking into consideration the purpose 

of doing it. Moreover, DES is also negatively affected by AGE but positively influenced by EXYR. These 

associations mean that the younger the teachers were, the more they practiced appropriate assessment 

design. On the other hand, the longer the teachers spent time in the teaching service, the more they were 

inclined to design their assessment activities appropriately as implied in their higher mean scores. These 

results appear to be contradictory. However, these can perhaps be interpreted in this way: young teachers 

whose ideas about assessment were still fresh usually appeared to be more energetic and assertive in their 

practice. This is usually the observation among teachers who are new to the profession. Those who have 

been in the service but finished their degrees years ago gradually become familiar with the assessment 

principles and eventually managed to properly design their assessment activities. Assessment practices in 

the Philippines are mostly prescribed by the DepEd and any change in the curriculum and policy at the 

national level would compel teachers to upgrade themselves. For new teachers who have been exposed to 

newer methods, they encounter little problem in implementing the DepEd’s new assessment requirements. 

However, for old teachers they need to catch up by having more trainings and practice, and in the course of 

doing the required assessment they gain competence. As for the sub-variable COM, it has a positive 

relationship with ACAD. This means that the higher was the academic qualification of teachers, the more 

they communicated assessment results appropriately to students and other stakeholders. This is anticipated 

as better qualification is deemed contributory to appropriate professional practice.    
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Table 10.5. Standardised regression coefficients and t-values from regression analysis on the relationships 
among sub-factors of teaching practices 

Sub-Factors 
Demographic Factors 

TSEX AGE ACAD SCHTYPE EXYR 
STRUCT    0.65(2.25  )*   - 0.92(- 3.05)*  0.16(0.52) 1.10(3.46)*   0.77 (2.64)* 
STUDOR 0.35(0.95) - 0.47(-1.21) - 0.40(-1.01)  0.075(0.18)  0.98(2.62)* 
ENACT 0.57(1.63)   - 0.90(- 2.48)* - 0.28(-0.76)     0.29(0.77) 0.64(1.84) 

Note: t-value in parenthesis; *significant at p<0.01 

                                                               

                            

                          

Table 10.5 presents the significant results of regression analysis on the relationships among sub-

factors of teaching practices. These relationships are modeled in equations 10.16, 10.17, and 10.18. 

Equation 10.16 implies that STRUCT has a positive relationship with TSEX, SCHTYPE, and EXYR but 

negatively predicted by AGE. These results disclose that male teachers tended to teach in a more 

structured way following the direct transmission method than their female counterpart; in addition, teachers 

in public schools inclined to adopt structured teaching practices than those in the private institutions and 

that the more years of teaching experience the teachers had the more they employed well-structured 

instructional activities. In terms of age range, the younger the teachers, the more they were structured in 

their teaching. In the case of STUDOR as represented by equation 10.17, only years of teaching experience 

is impacting it. The positive relationship shown by the equation denotes that as teachers had more years of 

teaching experience, their teaching practices tended to be more student-oriented. This can be taken to 

mean that teachers with more years of professional experience can vary and adapt their teaching activities 

to student needs. In other words, they were more likely to engage students as they gained more 

experience. Furthermore, equation 10.18 indicates negative association between ENACT and AGE. This 

implies that the younger the teachers, the more they had the inclination to use enhanced activities in their 

teaching practices. In other words, younger teachers appeared to use alternative approach while older 

teachers were more inclined to employing direct transmission approach in their teaching. 

(10.16) 

(10.17) 

(10.18) 
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Table 10.6 below further shows the regression analysis results on the relationships among sub-

factors at the teacher level. As can be seen, there are six equations (equations 10.19 to 10.24) that 

Table 10.6. Standardised regression coefficients and t-values from regression analysis indicating the 
relationships among sub-variables at the teacher level 

 

Sub-Factors 

Sub-Factors 

STAN5 STAN6 STAN7 PUR DES COM 

PUR 0.14(2.02)* - 0.11(-1.67) 0.029(0.48)    

DES 0.099(2.02)* - 0.074(-1.58) 0.077(1.76)    

COM 0.0064(0.072) - 0.31(- 3.62)* 0.089(1.11)    

STRUCT 0.0015(0.044) - 0.011(- 0.34) - 0.039 (-1.33) 0.097(3.72)* 0.039(1.04) 0.085(4.90)* 

STUDOR - 0.066(-1.54) - 0.018(- 0.43) - 0.061(-1.61) 0.10(3.12)* 0.030(0.63) 0.12(5.52)* 

ENACT - 0.023(- 0.58) - 0.019(- 0.48) - 0.076(-2.13)* 0.029 (0.94) 0.063(1.42) 0.11(5.12)* 

Note: t-value in parenthesis; *significant at p<0.01 

                          

                           

                          

                                       

                                     

                                       

indicate significant relationships. Equation 11.19 points to positive relationship between PUR and STAN 5. 

This implies that teachers’ practices on assessment purpose are positively affected by their knowledge on 

the development of valid pupil grading procedures. In other words, as teachers became more 

knowledgeable in developing valid grading procedures they tended to be aware about the purpose of giving 

assessment activities in the class. Similarly, DES is modeled to have a positive relationship with STAN5 in 

equation 10.20. The same meaning holds that teachers’ practices on assessment design are positively 

impacted by their knowledge of proper grading practice. As the teachers were getting more competent in 

the development of valid grading procedures, they were more likely to execute proper or appropriate 

(10.19) 

(10.20) 

(10.21) 

(10.22) 

(10.23) 

(10.24) 
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assessment process in carrying out certain assessment activities. This result attests to the fact that grading 

procedure is a required process that teachers in Tawi-Tawi and the Philippines are expected to be familiar 

with. Giving grades that serve to indicate student achievement is part of their accountability and their 

knowledge on how the grades are derived can somehow affect the way they design assessment activities or 

instruments such as test. However, the negative relationship between COM and STAN6 in equation 10.21 is 

quite troubling. It is indicated that teachers’ practices on assessment communication is adversely affected 

by their knowledge on “communicating assessment results to students, parents, other lay audiences, and 

other educators.” How can one’s better knowledge about assessment communication make him 

communicate assessment results poorly or vice versa? Again, this goes back to the issue of consistency 

between what teachers indicated in their survey responses and what they actually do and know about this 

standard. What teachers indicated in their responses on assessment practices concerning communication 

were perhaps their beliefs while their responses on the concerned assessment standard reflected their 

knowledge. Beliefs and knowledge of any person, and teachers for that matter, cannot always be expected 

to be the same. Other reasons associated with self-reported responses as mentioned earlier possibly could 

help explain this inconsistent result. On the relationship depicted in equation 10.22, STRUCT is positively 

predicted by PUR and COM. This means that teachers’ structured teaching practices are positively 

influenced by their assessment practices concerning assessment purpose and communication. Similar 

relationship exists for sub-variables in equation 10.23. Teachers’ student-oriented instructional practices are 

also positively affected by their assessment practices concerning purpose and communication. In other 

words, teachers with sufficient knowledge on the purpose of using particular assessment methods and on 

how to communicate assessment data or information were more likely to be student-oriented in executing 

their instructional activities in the class. Finally, equation 10.24 reveals that ENACT is negatively affected by 

STAN7 (Recognizing unethical, illegal, and otherwise inappropriate assessment methods and uses of 

assessment information) but positively influenced by COM. This implies that teachers who had sufficient 

knowledge about assessment ethics were likely not to use enhanced activities in their teaching; conversely, 
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teachers who had knowledge about communicating assessment results tended to use elaborated activities 

to develop critical or higher order thinking skills. 

From the results and discussion of directional relationships among main variables at the teacher 

level, teacher assessment literacy appeared not to influence assessment practices and to negatively affect 

teaching practices. However, deeper examination of the associations among sub-variables partly revealed 

otherwise. In fact, two of the three sub-variables of assessment practices are positively influenced by one 

assessment standard and two of the three sub-factors of teaching practices are positively impacted by two 

sub-factors of assessment practices. Hence, it can be deduced that assessment literacy somehow 

positively affects assessment practices; it likewise appears that assessment literacy impacts on teaching 

practices through assessment practices, though indirect effect needs to be examined to confirm this 

observation. However, it is evident from the results that assessment literacy has no direct link to teaching 

practices.  

Discussed in the next subsections are the models and factors at the student level. As mentioned 

earlier, in the analysis of SEM, student participants/responses were divided into two groups (Grade 6 and 

Second Year high school students constituting the first group and Fourth Year high school students 

composing the second group). The reason for the grouping was because different outcome variables were 

tested for the two groups. For the first group, academic achievement as measured by NAT was the outcome 

variable. For the second group, aptitude as measured by NCAE was the dependent variable.  

10.9.3 Student-level Factors (Model 1 for Grade 6 and Second Year high school students)  

Relationships among main and sub-variables at the student level were also examined to answer 

Question 9.2.1 (What is the influence of gender on student perception of assessment, student attitude 

towards assessment, academic achievement, and aptitude?), Question 9.2.2 (What is the influence of 

students’ perceptions of assessment on their attitude towards assessment?), Question 9.2.3 (What is the 

impact of Grade 6 and Second Year high school students’ perceptions of assessment and attitude towards 
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assessment on their academic achievement?), and Question 9.2.4 (What is the impact of Fourth Year high 

school students’ perceptions of assessment and attitude towards assessment on their aptitude?) as 

presented in Chapters 1, 9 and in the early part of this chapter. The regression results are presented in 

Tables 10.7, 10.8.  

Table 10.7. Standardised regression coefficients and t-values from regression analysis indicating the 
relationships among variables at the student level (Grade 6 and Second Year high school) 

Main Factors Main Factors 

SPA SATA ACHIV (NAT) 
SSEX - 0.28(-1.69) - 1.17(- 4.22)* - 8.30(-3.32)* 
SPA    1.01(22.79)* 1.44(3.10)* 

SATA   - 0.11(- 0.44) 

Note: t-value in parenthesis; *significant at p<0.01 

                                    

                                     

The significant results in Table 10.7 are represented by equations 10.25 and 10.26. Equation 

10.25 specifically shows that SATA is negatively influenced by SSEX but positively impacted by SPA. This 

means that female students tended to have higher mean scores on attitude than male students towards 

assessment; conversely, assessment perception equates attitude towards assessment. That is, as students 

gained high mean scores in perceptions of assessment they were likely to also obtain high mean scores in 

attitude towards assessment. In the case of equation 10.26, it indicates that ACHIV is influenced by SSEX 

and SPA. The equation implies that female students tended to have higher achievement score than their 

male counterpart. Also, as the students obtained high mean scores in their perceptions of assessment, their 

achievement scores likewise increased. This is in agreement with the conventional view that students’ 

positive behavior towards academic activities tends to increase their achievement in school. 

 

 

(10.25) 

(10.26) 
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10.9.4 Student-level Factors (Model 2 for Grade 6 and Second Year high school students)  

Table 10.8 presents the significant results of regression on the association among main and sub-

variables combined. The modeled relationships are shown in equations 10.27 and 10.28. From equation 

10.27, SATA appears to be negatively affected by SSEX while positively predicted by PTEST and PASS. 

This signifies that Grade 6 and Second Year High School female students tended to obtain higher mean 

scores in their attitude towards assessment than their male counterpart; moreover, as the concerned 

students’ mean scores in perceptions of test and assignment increased, their corresponding mean scores in 

attitude towards assessment tended to improve. As regards to equation 10.28, the modeled relationship 

between ACHIV and SSEX is negative and between ACHIV and PASS is positive. This implies that female 

students tended to obtain higher achievement scores than their male counterpart and that student 

achievement scores as measured by the National Achievement Test (NAT) were influenced by the student 

perceptions of assessment (e.g. as the mean scores in assessment perceptions increased, the 

achievement score also increased).  

Table 10.8. Standardised regression coefficients and t-values from regression analysis indicating the 
relationships among main and sub-variables at the student level (Grade 6 and Second Year high school 
students) 

Main Factors Main Factors 

PTEST PASS SATA ACHIV 
SSEX - 0.20(-1.12) - 0.31(- 1.76) - 1.21(- 4.37)* - 8.21(- 3.28)* 

PTTEST     0.72(17.49)*     0.11(0.28) 
PTASS   0.31(7.64)* 1.34(3.56)* 
SATA    - 0.069(- 0.29) 

Note: t-value in parenthesis; *significant at p<0.01 

                                                  

                                      

10.9.5 Student-level Factors (Model 1 for Fourth Year High School Students)  

The regression analysis results for the student-level factors concerning fourth year high school 

students are displayed in the tables below. It can be seen from equation 11.29 that SATA is negatively 

(10.27) 

(10.28) 
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predicted by SSEX and at the same time positively influenced by SPA. Similar to the results of Grade 6 and 

Second Year high school students, female Fourth Year high school students tended to have higher mean 

scores in attitude towards assessment than their male counterpart; moreover, as the students’ perceptions 

of assessment tended to increase in scores, their attitude towards assessment also increased in scores. 

Examining equation 10.30, the student aptitude (APT) is positively impacted by students’ attitude towards 

assessment. The analysis results of the combined main and sub-factors at the student level (Fourth Year 

high school students) are presented in Tables 10.9 and 10.10.  

Table 10.9. Standardised regression coefficients and t-values from regression analysis indicating 
 the relationships among main factors at the student level (Fourth Year high school students) 

Main Factors Main Factors 

SPA SATA APT (NCAE) 
SSEX 0.14(0.72) - 0.93(- 2.19)* - 1.13(-0.28) 
SPA  0.78(9.25)* 0.065(0.077) 

SATA   1.04(2.79)* 

 Note: t-value in parenthesis; *significant at p<0.01 

                                    

                         

Table 10.10. Standardised regression coefficients and t-values from regression analysis indicating the 
relationships among main and sub-variables at the student level (Fourth Year high school students) 

Main Factors Main Factors 

PTEST PASS SATA APT 
SSEX 0.18(0.82) 0.094(0.41) - 0.93(-2.19)*  - 1.00(- 0.25) 
PTEST   0.43(5.62)* - 1.47(-1.96) 
PASS   0.37(5.16)*   1.45(2.10)* 
SATA      1.04(2.79)* 

Note: t-value in parenthesis; *significant at p<0.01 

                                                 

                                    

Similar to the analysis of the main factors, two equations appear to indicate significant regression 

results. Equation 10.31 reveals that SATA is negatively affected by SSEX but positively influenced by 

(10.29) 

(10.30) 

(10.31) 

(10.32) 
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PTEST and PASS. This means that female Fourth Year high school students tended to have higher mean 

scores in their attitude towards assessment than the male students; in addition, as Fourth Year high school 

students’ perceptions toward test and assignment increased (or decreased) in terms of scores, their scores 

in attitude towards assessment correspondingly tended to increase (or decrease). In the case of variable 

APT (equation 10.32), the result shows that it has a positive relationship with PASS and SATA, which 

means that scores in perceptions of assignment and attitude towards assessment tended to predict Fourth 

Year high school students’ aptitude scores. In other words, high scores in PASS and SATA could indicate 

high scores in aptitude.   

As mentioned early in this chapter, factors at the teacher level and the student level were 

analysed separately to avoid multicollinearity and to examine the specific relationships among the factors 

within each of the analysed groups. Moreover, the factors were not combined due to the problems 

associated with the SEM, specifically the aggregation of student level factors to teacher level factors or 

disaggregation of teacher data to student data. Hence, analysis was either within teacher level or student 

level only. Nevertheless, the indirect effects of some variables on other variables within each level were 

determined through path analysis to obtain the whole picture of the set of relationships at each level. The 

next sections describe briefly path analysis and present path analysis results.  

10.10 Path Analysis  

Path analysis is described as an extension of the multiple regression, as it involves a number of 

multiple regression equations to be estimated simultaneously. It is considered a more effective technique in 

modeling mediation, indirect effects, and other complex relationships among variables. In path analysis, 

structural relations among variables are modeled. As path analysis involves the evaluation of hypothesis 

about directional influences or causal relations, it is sometimes called as ‘causal modeling’ (Lei & Wu, 

2007). A path model can serve as a representation of the relationships among a number of variables (or 

causal relationships), which may be independent, intermediary or dependent variables (Ben, 2010). A direct 
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effect is simply the direct influence that one variable has on another variable (Schumacker & Lomax, 2010). 

It is a total effect of one variable on another which is not transmitted through mediating variables (Alwin & 

Hauser, 1975). An indirect effect “represents the influence of an independent variable on a dependent 

variable as mediated by one or more intervening variables” (Diamantopoulos & Siguaw, 2000, pp. 69 – 70). 

It is part of the variable’s total effect that is transmitted through intervening variables (Alwin & Hauser, 

1975). It can be calculated by multiplying the parameter estimates of the mediating variables 

(Diamantopoulos & Siguaw, 2000). 

10.10.1 Results of Path Analysis 

To obtain an overview of the relationships among the teacher level and student level factors, two 

models corresponding to main factors and sub-variables were finally created for each level. Each of these 

models is described in the succeeding sections. 

10.10.1.1 Teacher Level – Model 1 

Model 1 for teacher level involved only the main factors and the demographic variables. In this 

model, the influence of assessment literacy, assessment practices, and demographic factors on teaching 

practices were tested. A path diagram of this model is presented in Figure 10.2. As can be seen from the 

figure, assessment literacy, assessment practices, and years of experience had direct effects on teaching 

practices. Other demographic variables like age range and academic qualification also exerted influence 

through assessment practices. The direct and indirect effect estimates are given in Tables 10.11 and 10.12. 
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Figure 10.2. Direct and indirect effects of teacher-level factors on teaching practices (Model 1 for 
Teachers) 

                                     

Table 10.11. Summary of direct effects on teaching practices 

Direct Effects TPRAC 

ASLIT - 0.08 (- 2.04) 
ASPRAC 0.35 (9.07) 

EXYR 0.14 (2.07) 

Note: Regression Coefficient (Beta) – values outside the parentheses; t - values – values inside the 
parentheses; n = 581; P<0.01 

 

It is shown in Table 10.11 that assessment literacy (ASLIT, - 0.08, t = - 2.04 at p<0.01) had a 

negative influence on teaching practices (see Figure 10.2). The path coefficient (- 0.08) indicates the extent 
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of influence that assessment literacy exerted on teaching practices. This means that for every increase by 

0.08 in assessment literacy there is a corresponding decrease by the same value in the teaching practices. 

As mentioned earlier, this finding appears to be contrary to the view that assessment literacy contributes to 

instructional practices. The possible explanations provided in section 10.9 could help justify this result. On 

the other hand, assessment practices (ASPRAC, 0.35, t = 9.07 at p<0.01) and years of teaching experience 

(EXYR, 0.14, t = 2.07 at p<0.01) had positive effects on teaching practices. These results indicate that a 

change of 0.35 in the assessment practices and 0.14 in years of teaching experience would create a 

change of similar respective magnitude in teaching practices.  This direct effect is expected as assessment 

practices and experience on the job are viewed as contributing factors to instructional practices. Equation 

10.33 summarises the direct effects of teacher-level factors on teaching practices as shown in Figure 10.2. 

                                                    

The indirect effects of age range and academic qualification on teaching practices are given in 

Table 10.12. As can be gleaned from the table, age range (-0.19 x 0.35 = -0.07) had a negative indirect 

effect on teaching practices. This means that teachers’ age negatively influenced their teaching practices 

through their assessment practices and this path explains about 7% of the variance. However, one-way 

ANOVA results revealed no significant differences on the assessment and teaching practices of teachers by 

age range. Conversely, the academic qualification (0.12 x 0.35 = 0.04) had a positive indirect effect on the 

teaching practices through assessment practices. This path explains about 4% of the variance in the direct 

relationship between assessment practices and teaching practices. This denotes that as teachers gained 

better academic qualification, their assessment practices tended to improve, which thus results in the 

improvement of their teaching practices. 

Table 10.12. Summary of indirect effects on teaching practices 

Indirect Effects TPRAC 

AGE through ASPRAC - 0.07 (7%) 
ACAD through ASPRAC   0.04 (4%) 

(10.33) 
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10.10.1.2 Teacher Level – Model 2 

Due to the number of sub-factors and the complex relationships involved in Model 2 for teachers, 

the direct and indirect effects are presented through Table 10.13 instead of a figure. The significant paths 

and the corresponding coefficients in terms of estimates (unstandardised solution) standardised solution, 

and t-value are shown. 

Table 10.13. Direct and indirect effects on sub-factors of teaching practices (Model 2 for Teachers) 

 

Path 

Coefficients 

Estimates 
(Unstandardised 

solution) 

Standardised 
Solution 

t-value 

SCHTYPE to STAN2 - 1.50 - 0.16 - 3.55 
SCHTYPE to STAN5 - 1.12 - 0.12 - 2.67 
SCHTYPE to STAN6 - 1.17 - 0.12 - 2.71 
SCHTYPE to PUR   1.58   0.11   2.45 
SCHTYPE to STRUCT   1.10   0.15   3.46 
ACAD to STAN3   1.71   0.17   3.98 
ACAD to STAN4   2.17   0.24   5.69 
ACAD to STAN6   1.42   0.15   3.44 
ACAD to PUR   1.62   0.11   2.63 
ACAD to COM   2.84   0.15   3.47 
TSEX to STAN4   0.90   0.10   2.44 
TSEX to STRUCT   0.65   0.09   2.25 
AGE to PUR - 1.43 - 0.17 - 2.33 
AGE to DES - 1.22 - 0.20 - 2.73 
AGE to STRUCT - 0.92 - 0.21 - 3.05 
AGE to ENACT - 0.90 - 0.18 - 2.48 
EXYR to DES   0.94   0.16   2.20 
EXYR to STRUCT   0.77   0.18   2.64 
EXYR to STUDOR   0.98   0.18   2.62 
STAN5 to PUR   0.14   0.09   2.02 
STAN5 to DES    0.099   0.09   2.02 
STAN6 to COM - 0.31 - 0.16 - 3.62 
STAN7 to ENACT  - 0.076 - 0.09 - 2.13 
COM to STRUCT   0.085   0.21   4.90 
COM to STUDOR  0.12   0.24   5.52 
COM to ENACT  0.11   0.23   5.12 
PUR to STRUCT   0.097   0.18   3.72 
PUR to STUDOR              0.10   0.16   3.12 
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As can be seen, there are a number of direct and indirect effects on the sub-factors of teaching 

practices. These results are as follows: six factors (SCHTYPE, TSEX, AGE, EXYR, PUR, and COM) 

exerted direct impact on teaching practices concerning structuring activities (STRUCT); three factors 

(EXYR, PUR, and COM) had direct effect on teaching practices concerning student-oriented activities 

(STUDOR); three factors (AGE, STAN7, and COM) had direct influence on teaching practices concerning 

enhanced activities (ENACT); five factors (SCHTYPE, ACAD, AGE, STAN5, and STAN6) appear to have 

indirect effects on STRUCT and STUDOR; and three factors (ACAD, SCHTYPE, and STAN6) had indirect 

impact on ENACT. These sub-variables and the associated effects are summarised in Tables 10.14 and 

10.15.  

Table 10.14. Summary of direct effects of teacher-level demographic sub-factors on the 
sub-variables of teaching practices 

Direct Effects STRUCT STUDOR ENACT 

TSEX 0.09 (2.25)   
AGE - 0.21 (- 3.05)  - 0.18 (- 2.48) 

SCHTYPE 0.15 (3.46)   
EXYR 0.18 (2.64) 0.18 (2.62)  
STAN7   - 0.09 (- 2.13) 

PUR 0.18 (3.72) 0.16 (3.12)  
COM 0.21 (4.90) 0.24 (5.52) 0.23 (5.12) 

Note: Regression Coefficient (Beta) – values outside the parentheses; t - values – values inside the parentheses;  
n = 581; P<0.01 

Table 10.14 shows the direct effect results of teacher-level demographic factors and sub-factors 

on the sub-variables of teaching practices. As can be gleaned from the table, gender (TSEX, 0.09, t = 2.25, 

p<0.01), school type (SCHTYPE, 0.15, t = 3.46, p<0.01), years of teaching experience (EXYR, 0.18, t = 

2.64, p<0.01), assessment purpose (PUR, 0.18, t = 3.72, p<0.01), and assessment communication (COM, 

0.21, t = 4.90, p<0.01) had direct positive effects on structuring activities (STRUCT). The respective path 

coefficients indicate the extent of change that the concerned factors/sub-factors transported to STRUCT. 

These results mean that: a) male teachers (gender coded as 0 and 1 for females and males, respectively) 

tended to teach using structuring activities more than the female teachers; b) teachers in the public school 



264 
 

(school type coded as 0 and 1 for private and public schools, respectively) tended to employ structuring 

activities in their teaching than those in the private schools; c) teachers with more years of teaching 

experience (years of teaching experience coded from 1 to 7 corresponding to increasing year ranges) 

tended to adopt structured instructional activities; d) teachers’ use of assessment purpose influenced the 

use of structuring activities in their teaching; and e) teachers’ use of assessment communication impacted 

on the use of structuring activities in their instruction. It can be noted that most of the teacher respondents 

came from the public school and a number of them have been in the teaching service for many years as 

revealed from the demographic data. This suggests that teachers were more familiar with and had used the 

direct transmission approach of teaching for a long time. Thus, it is possible that their views as reflected in 

the associated variables influenced the practice of structuring activities. On the other hand, teachers’ age 

range (AGE, - 0.21, t = - 3.05, p<0.01) had a negative effect on teachers’ structuring practices. This result 

indicates that younger teachers (AGE coded from 1 to 6 corresponding to the increasing age ranges) also 

tended to employ structuring activities in their teaching. Moreover, years of teaching experience (EXYR, 

0.18, t = 2.62, p<0.01), assessment purpose (PUR, 0.16, t = 3.12, p<0.01), and assessment communication 

(COM, 0.24, t = 5.52, p<0.01) had also positive effects on student-oriented activities (STUDOR). The 

respective coefficients indicate the units of change that the variables exerted on STUDOR. These results 

mean that teachers with more years of teaching experience also tended to employ student-oriented 

activities in their instruction. Also, assessment purpose and communication impacted on this kind of 

teaching activities. This implies that teacher respondents did not only use structuring activities but also 

student-oriented activities in their classroom teaching. Furthermore, age range (AGE, - 0.18, t = - 2.48, 

p<0.01) and assessment literacy in Standard 7 (STAN7, - 0.09, t = - 2.13, p<0.01) appeared to have 

negative effects while assessment communication (COM, 0.23, t = 5.12, p<0.01) appeared to have positive 

effect on enhanced activities (ENACT). The extents of impact that these variables had on ENACT are 

indicated by their respective path coefficients. These results imply that younger teachers tended to adopt 

enhanced activities in their teaching while teachers’ knowledge of assessment ethics tended to avoid the 
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use of enhanced activities. It could be that young teachers tended to employ enhanced activities as they 

have graduated under the new pre-service teacher education curriculum that offers revised and enhanced 

subjects on teaching methods. However, the finding that knowledge on assessment ethics negatively 

affected the use of enhanced activities is quite unanticipated. Perhaps, some teacher respondents viewed 

that there were issues associated with the use of enhanced activities or with the assessment of enhanced 

activities. As for the assessment communication, teachers who employed this aspect of assessment 

practices tended to use enhanced activities. These results of direct effects can be summarised in equation 

form as follows: 

  

                                                                

                 

                                              

                                              

Table 10.15. Summary of indirect effects of teacher-level demographic and sub-factors on sub-variables of 
teaching practices 

Indirect Effects STRUCT STUDOR ENACT 

AGE through PUR - 0.03 (3%) - 0.03 (3%)  
ACAD through PUR   0.02 (2%)   0.02 (2%)  
ACAD through COM   0.03 (3%)   0.04 (4%)   0.03 (3%) 
ACAD through STAN6 and COM - 0.005 (0.5%) - 0.006 (0.6%) - 0.006 (0.6%) 
SCHTYPE through PUR   0.02 (2%)   0.02 (2%)  
SCHTYPE through STAN5 and PUR - 0.002 (0.2%) - 0.002 (0.2%)  
SCHTYPE through STAN6 and COM   0.004(0.4%)   0.005(0.5%)   0.004 (0.4%) 
STAN5 through PUR   0.02(2%)   0.01(1%)  
STAN6 through COM - 0.03(3%) - 0.04(4%) - 0.04(4%) 

 

Table 10.15 presents the results of indirect effects of teacher-level demographic factors and sub-

variables on the sub-constructs of teaching practices. It can be seen from the table that STRUCT and 

STUDOR have the most number of indirect effects, indicating that these sub-factors are more associated 

(10.34) 

(10.35) 

(10.36) 
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with a number of tested teacher variables. On the contrary, the ENACT has the least of the indirect effects, 

indicating that this sub-factor is less affected by other teacher factors. 

The sub-factor STRUCT has a total of nine indirect effects of which five are positive and four are 

negative. Factors that transported positive effects include academic qualification (ACAD), school type 

(SCHTYPE), and assessment standard 5 (STAN5).  The academic qualification exerted positive effects 

through assessment purpose (0.11x0.18=0.02 or 2%) and assessment communication (0.15x0.21=0.03 or 

3%)  indicating that about 2% of the relationship between assessment purpose and structuring activities and 

3% of the association between assessment communication and structuring activities is due to teachers’ 

academic qualification. This suggests that as teachers gained higher academic qualification, they tended to 

employ assessment practices concerning purpose and communication, which further influenced their 

instructional practices involving structured activities. The school type likewise transported positive effects 

through assessment purpose (0.11x0.18=0.02 or 2%) and through assessment standard 6 (STAN6) and 

assessment communication (-0.12x-0.16x0.21=0.004 or 0.4%). Similarly, this factor influenced the 

association between assessment purpose and structuring activities by about 2% and the relationships 

among assessment standard 6, assessment communication, and structuring activities by about 0.4%. This 

could mean that: a) public school teachers’ assessment practices involving purpose impacted on their 

structuring activities in the class; and b) public school teachers’ knowledge and practice on communicating 

assessment results or information positively affected their structuring activities, although the percentage of 

influence is quite low. Similar interpretation can be made for the assessment standard 5 through 

assessment purpose (0.09x0.18=0.02 or 2%). That is, assessment standard 5 impacted structuring 

activities through assessment purpose and the extent of influence was about 2%. This indicates that 2% of 

the relationship between the two related factors could be attributed to assessment standard 5. This implies 

that teachers’ assessment knowledge on developing valid grading procedure tended to make them employ 

assessment practices concerning purpose and further influenced their instructional approach involving 

structuring activities.  
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However, academic qualification through assessment standard 6 and assessment communication 

(0.15x-0.16x0.21=-0.005 or 0.5%); school type through assessment standard 5 and assessment purpose (-

0.12x0.09x0.18=-0.002 or 0.2%); age range through assessment purpose (-0.17x0.18=-0.03 or 3%); and 

assessment standard 6 through assessment communication (-0.16x0.21=-0.03 or 3%) exerted negative 

indirect effect on structuring activities. The resulting coefficients or the respective percentages indicate the 

extents of influence that the involved variables transported to structuring activities. For the negative effect of 

academic qualification through assessment literacy in standard 6 and assessment communication, the 

result could possibly mean that teachers with bachelor degree or with minimum academic qualification were 

not ready to grasp and interpret the important implications of their own assessment results to their teaching 

practices and perhaps this is the reason why it failed to influence their structuring activities. For the negative 

effect of school type, this can perhaps be explained by their literacy on standard 5 (developing a valid 

grading procedure). It has been shown in the previous results that school type impacted directly on 

structuring activities and provided positive indirect effect on the said teaching activities through the 

assessment purpose. This means that perhaps their low literacy in developing valid grading procedure 

impacted on the way they structured their teaching tasks. As for the negative influence of teachers’ age 

range through assessment purpose, the result could mean that young teachers tended not to associate or 

employ assessment purpose with the way they structured their activities in the class. It could be that 

assessment purpose was not their main basis in deciding what kind of tasks to be provided, thus the link 

between their age and the associated factors was negative. Lastly, the negative influence of assessment 

standard 6 (communicating assessment results) through assessment communication can perhaps be 

explained by possible reasons provided in section 10.9. It could also indicate that teachers’ low literacy in 

standard 6 negatively impacts on the way they interpret and make decisions about their students and 

teaching activities.  

Examining the results in Table 10.15, similar factors and patterns of indirect effects can be 

observed for student-oriented activities (STUDOR). The only differences with structuring activities are on 
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some of the coefficients/percentage of coefficients, indicating the differences in the extents of change that 

the involved factors transported on STUDOR. However, the differences are very minimal. Hence, similar 

interpretations can be made for both STRUCT and STUDOR. With regard to the indirect effects on 

enhanced activities, two factors appear to exert positive influence while another two variables transmitted 

negative effects. Specifically, teachers’ academic qualification through assessment communication 

(0.15x0.23=0.03 or 3%) and school type through assessment standard 6 and assessment communication (-

0.12x-0.16x0.23=0.004 or 0.4%) appeared to have positive direct influence on ENACT. The resulting 

coefficients indicate the amount of change that can be attributed to these two influencing factors. These 

results could mean that high academic qualification could be a factor that was likely to influence teachers’ 

decision to employ enhanced activities in their teaching. In addition, the positive effect of school type could 

mean that public school teachers tended to associate their assessment practices concerning 

communication with ENACT, although the percentage of coefficient is quite low. On the negative effects, the 

academic qualification through assessment standard 6 and assessment communication (0.15x-0.16x0.23=-

0.006 or 0.6%), and assessment standard 6 through assessment communication (-0.16x0.23=-0.04 or 4%) 

are the influencing variables. These results can perhaps be attributed to the problems associated with the 

conflicting results between teachers’ literacy on the communication of assessment results and their 

assessment practices concerning communication, as pointed earlier. It could also be that teachers’ low 

literacy in interpreting and communicating assessment results was a factor in influencing this negative 

effect. However, this warrants further investigation to unpack the information concerning these variables 

and their relationship.  

The path analysis results concerning the directional relationships among the main and sub-factors 

at the teacher level provide a general picture that some demographic factors exert influence on a number of 

teacher variables. In addition, the extent of influence of assessment literacy on teaching practices through 

assessment practices can be traced through specific factors tested in this study.  
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10.10.1.3 Student Level – Model 1 for Grade Six and Second Year High School Students 

 As described earlier, student factors were analysed for two groups of student participants: Grade 

6 and Second Year high school students were combined to constitute one group and Fourth Year high 

school students were to compose another group. The grouping was made as these student groups had 

different outcome variables. For the first group, achievement was the outcome variable while the second 

group had aptitude as the dependent variable. Moreover, for each group, two models were tested. One 

model involved the analysis of the relationships among student-level main factors and the other model 

included the analysis of the relationships among the main and sub-factors at the student level. The reason 

for adopting the two models was to avoid the problem associated with multicollinearity and to obtain the 

overall picture of the directional relations among the factors and sub-factors at the student level.  

The analysis at each of the two models for each student group involved the examination of the 

possible influence of the student-level demographic factor, the student gender (SSEX), on the main and 

sub-variables, and to investigate the effects of these variables on academic achievement (ACHIV) for Grade 

6 and Second Year high school students and on aptitude (APT) for Fourth Year high school students. The 

analysis involved responses from 2077 student participants of which 1,430 were Grade 6 and Second Year 

high school students and 647 were Fourth Year high school students. The results of the path analysis for 

the two models for each group are provided below. 

Figure 10.3 presents the results of path analysis of model 1 factors for Grade 6 and Second Year 

high school students. As can be seen from the figure, student gender (SSEX, - 0.09, t = - 4.32, p<0.01) 

exerted negative effect on student attitude towards assessment (SATA). The path coefficient (-0.09) 

indicates the strength of influence SSEX transported to SATA.  This result could indicate that female 

students tended to have higher mean scores in attitude towards assessment than male students. Moreover, 

the student perception of assessment (SPA, 0.51, t = 22.79, p<0.01) positively impacts on SATA. The 

resulting path coefficient (0.51) signifies the strength of the associated effect. This could be interpreted that 

as SPA scores increased (or decreased), SATA scores also increased (or decreased). In other words, as 
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Grade 6 and Second Year high school students gained higher mean scores on perception towards 

assessment they correspondingly tended to obtain high mean scores on attitude towards assessment. This 

result can be expected as perception is deemed to influence attitude. On the effects on academic 

achievement, SSEX and student perception of assessment (SPA) appear to exert direct influence. 

However, no indirect effects can be seen from the figure. The direct effects of the involved demographic and 

main factors on academic achievement are summarised in Table 10.16.  

It can be gleaned from Table 10.16 that there are two direct effects on student academic 

achievement (ACHIV). The first effect came from the student gender (SSEX, - 0.09, t = - 3.32, p<0.01), 

which negatively impacted on ACHIV. The path coefficient (-0.09) indicates the extent of negative influence 

of SSEX on ACHIV. This means that for every increase in SSEX by this value, there is a corresponding 

decrease by the same value in ACHIV. This result could indicate that female students (SSEX coded as 0 

and 1 for females and males, respectively) tended to obtain and influenced higher academic achievement 

than male students. Conversely, the student perception of assessment (SPA, 0.10, t = 3.10, p<0.01) 

transported positive effect on ACHIV. The associated path coefficient (0.10) indicates the extent of effect. 

This result could mean that as the scores of Grade 6 and Second Year high school students in assessment 

perception increased (or decreased), their academic achievement or NAT scores tended to correspondingly 

increase (or decrease). This result is consistent with the view that perception affects performance on any 

task. The direct effects as shown in Figure 10.3 are summarised in the following equation. 

                                     

 

(10.37) 
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Figure 10.3. Direct and indirect effects of student-level demographic and main factors on academic 
achievement (Model 1 for Grade 6 and Second Year high school students) 

 

Table 10.16. Direct effects of student-level demographic and main factors on academic 
achievement (Model 1 for Grade 6 and Second Year high school students) 

Direct Effects Academic Achievement (ACHIV) 

SSEX - 0.09 (- 3.32) 
SPA 0.10 (3.10) 

Note: Regression Coefficient (Beta) – values outside the parentheses; t - values – values inside the parentheses;  
n = 1,430; P<0.01 
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10.10.1.4 Student Level – Model 2 for Grade Six and Second Year High School Students 

On the effects of demographic, main, and sub-factors on academic achievement (ACHIV), Figure 

10.4 presents the results. As depicted in the figure, there are direct effects but there are no indirect effects 

of the tested factors on ACHIV.  

 

Figure 10.4. Direct and indirect effects of student-level demographic, main and sub-factors on academic 
achievement (Model 2 for Grade 6 and Second Year high school students) 

 

The student gender (SSEX, - 0.10, t = - 4.37, p<0.01) again appears to exert a negative influence 

on student attitude towards assessment. This reveals that female students tended to have high mean score 
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on attitude towards assessment than male students. Besides, perception of test (PTEST, 0.41, t = 17.49, 

p<0.01) and perception of assignment (PASS, 0.18, t = 7.64, p<0.01) had positive direct influence on 

student attitude towards assessment. The respective path coefficients signify the extent of change that can 

be attributed to the two sub-constructs. This could indicate that as the mean scores on perceptions of Grade 

6 and Second Year high school students towards test and assignment became high, their mean score on 

attitude towards assessment also tended to become high. Furthermore, the student gender (SSEX, - 0.09, t 

= - 3.28, p<0.01) and perception of assignment (PASS, 0.10, t = 3.56, p<0.01) appear to directly affect 

academic achievement. The direct effect results on this outcome variable is summarised in Table 10.17.  

Table 10.17. Direct effects of student-level factors on academic achievement (Model 2 for Grade 6 
and Second Year high school students) 

Direct Effects Academic Achievement (ACHIV) 

SSEX - 0.09 (- 3.28) 
PASS 0.10 (3.56) 

Note: Regression Coefficient (Beta) – values outside the parentheses; t - values – values inside the parentheses;  
n = 1,430; P<0.01 

 

As can be observed from the table above, the SSEX had a negative effect with a path coefficient 

of -0.09 on ACHIV. This result could mean that female Grade 6 and Second Year high school students 

tended to obtain higher academic achievement or high NAT scores than their male counterpart. In addition, 

of the two sub-factors of SPA, the perception of assignment (PASS) appears to positively influence 

academic achievement with a path coefficient of 0.10. Examining the path coefficient of SPA as a single 

factor in Table 10.16, it appears that PASS was the main sub-factor influencing the effect of SPA on 

academic achievement.  This could indicate that as the concerned students had high mean scores on 

perception towards assignment, their academic achievement tended to increase. This possibly suggests 

that students’ view of assignment had more influence than their view about the test. This is unexpected 

taking into account the Philippine context, and Tawi-Tawi context for that matter, where assessment 

predominantly involves testing. This is especially so as the outcome variable is the academic achievement 

that reflects test (NAT) scores. Perhaps, the concerned students thought that doing assessment was more 
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contributory as a preparation for obtaining high scores in the test than the experience of taking the test 

itself. The direct effects on student academic achievement as depicted in Figure 10.4 can be presented in 

the form of equation 10.38. 

                                       
 

10.10.1.5 Student Level – Model 1 for Fourth Year High School Students 

The model 1 for Fourth Year high school students is shown in Figure 10.5. The figure presents the 

results of path analysis on the direct and indirect effects of student-level main factors on aptitude. As 

shown, there are direct and indirect relationships between the tested factors and the aptitude as the 

dependent variable. 

For the effect of student gender (SSEX) on the main factors for this student group, the path shows 

that it (SSEX, - 0.08, t = - 2.19, p<0.01) has directional relation with student attitude towards assessment 

(SATA), though the effect (-0.08) is negative. This could be interpreted that female Fourth Year high school 

students tended to have high mean score on attitude towards assessment than the male students. Also, the 

student perception of assessment (SPA, 0.34, t = 9.28, p<0.01) appears to positively influence SATA, which 

likewise suggests that as Fourth Year high school students obtained high mean score on perception of 

assessment, their mean score on attitude towards assessment also tended to increase. However, the effect 

of SPA on aptitude (APT) is not significant. Moreover, there are one direct effect and two indirect effects on 

APT. These are summarised in Tables 10.18 and 10.19.  

 

(10.38) 
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Figure 10.5. Direct and indirect effects of student-level demographic and main factors on aptitude (Model 
1 for Fourth Year high school students) 

                   

Table 10.18. Direct effect of student-level main factors on aptitude  
(Model 1 for Fourth Year high school students) 

Direct Effect Aptitude (APT) 

SATA 0.12 (2.79) 

Note: Regression Coefficient (Beta) – values outside the parentheses; t - values – values 
 inside the parentheses; n = 647; P<0.01  

 

It can be seen from Table 10.18 that the attitude of Fourth Year high school students towards 

assessment directly affected their aptitude. The path coefficient of 0.12 indicates the strength of influence 

that SATA exerted on APT. This implies that as the mean score of Fourth Year high school students in 
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SATA increased (or decreased), their aptitude score also tended to correspondingly increase (or decrease). 

In equation form, the direct effect of SATA on APT can be represented as follows: 

                         

Table 10.19. Indirect effects of student-level main factors on aptitude  
(Model 1 for Fourth Year high school students) 

Indirect Effect Aptitude (APT) 

SSEX through SPA - 0.01 (1%) 
SPA through SATA 0.04 (4%) 

Total Indirect Effects 2 

 

Table 10.19 presents the indirect effects of student gender (SSEX) and student perception of 

assessment (SPA) on aptitude (APT). As shown, SSEX exerted negative influence on APT through SPA (- 

0.08x0.12=0.01 or 1%). The path coefficient of 1% indicates the extent of influence that SSEX had on the 

relationship between SPA and APT. This could mean that female Fourth Year high school students tended 

to have higher mean score on SPA, which thus influenced their aptitude. On the other hand, the SPA had a 

positive indirect effect on APT through the variable SATA (0.34x0.12=0.04 or 4%), although SPA had no 

direct effect on APT. The path coefficient (0.04) indicates the extent of change that SPA had on the 

relationship between SATA and APT. This means that as Fourth Year high school students obtained high 

mean score on SPA, it was likely that they obtained higher mean score on SATA, which thus led to their 

higher APT or NCAE scores. This result is expected as perceptions are deemed to affect attitude towards 

any academic activity. 

10.10.1.6 Student Level – Model 2 for Fourth Year High School Students 

Figure 10.6 shows the results of direct and indirect effects of model 2 student-level factors on 

aptitude (APT). As can be spotted, the same results as in model 1 are revealed for the effects of student 

gender (SSEX) on other student-level variables in model 2. 

(10.39) 
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Figure 10.6. Direct and indirect effects of student-level demographic, main, and sub- factors on aptitude 
(Model 2 for Fourth Year high school students) 

The SSEX exerted negative direct effect on student attitude towards assessment (SATA). The 

path coefficient of – 0.08 indicates the extent of effect SSEX exerted on SATA. This means that female 

Fourth Year high school students tended to obtain higher mean score on SATA than their male counterpart. 

Moreover, the figure shows that there are two direct effects and three indirect effects of student-level factors 

on APT under model 2. The factors exerting direct impact include SATA and perceptions of assignment 

(PASS) and the variables that had indirect effects include SSEX, PASS, and perceptions of test (PTEST). 

The results of direct and indirect results are summarised in Tables 10.20 and 10.21. 
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Table 10.20. Direct effects of student-level factors on aptitude under  
Model 2 (Fourth Year high school students)  

Direct Effects Aptitude (APT) 

SATA 0.11 (2.79) 
PASS 0.08 (2.10) 

Note: Regression Coefficient (Beta) – values outside the parentheses; t - values – values 
 inside the parentheses; n = 647; P<0.01  

 

It can be spotted from Table 10.20 that SATA had a positive direct impact on APT with a path 

coefficient of 0.11. The path coefficient indicates the extent of impact that SATA exerted on APT. This 

means that as Fourth Year high school students gained higher mean score on assessment attitude, their 

aptitude or scores in the NCAE tended to increase. In other words, if the mean score of the concerned 

students in SATA could be increased, there is a tendency that their aptitude scores also get improved. 

Besides, the table shows that PASS had positive direct effect on APT with a coefficient of 0.08. The 

coefficient (0.08) signifies the strength of the effect that PASS transported to APT. This means that as mean 

scores of Fourth Year high school students in PASS increased, their APT scores tended to correspondingly 

improve. This result is anticipated as perception towards assignment can possibly affect scores in any test. 

The results on direct effect as depicted in Figure 10.6 are summarised in equation 10.40. 

  
                                     

Table 10.21. Indirect effects of student-level factors on aptitude under  
model 2 (Fourth Year high school students) 

Indirect Effects Aptitude (APT) 

SSEX through SATA - 0.009 (0.9%) 
PASS through SATA 0.02 (2%) 

PTEST through SATA 0.02 (2%) 

 

As for the indirect effects, Table 10.20 presents the results. It can be gleaned from the table that 

SSEX exerted negative indirect effect on APT through SATA (-0.08x0.11=-0.009 or 0.9%). The 

path/percentage indicates the extent of change that SSEX had on the relationship between SATA and APT. 

(10.40) 
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This means that female Fourth Year high school students tended to obtain higher scores in SATA, which 

thus possibly influenced their scores in APT. On the other hand, the PASS had positive indirect effect on 

APT through SATA (0.19x0.11=0.02 or 2%). The path indicates that 2% of the relationship between SATA 

and APT was attributed to PASS. This result means that as Fourth Year high school students obtained high 

scores in PASS, their scores in SATA tended to be high, which could possibly influenced their APT scores. 

In addition, PTEST transported indirect effect on APT through SATA (0.21x0.11=0.02 or 2%), although 

PTEST had no direct effect on APT. Two-percent of the relationship between SATA and APT could be 

influenced by PTEST. This also means that as Fourth Year high school students obtained high scores in 

PTEST, they could likely obtain high scores in SATA, and thus possibly influenced their improved scores in 

APT. 

From the path analysis results, it can be discerned that academic achievement and aptitude are 

affected by other student-level factors such as gender, assessment attitude, and assessment perceptions, 

especially those that pertain to perceptions of assignment.  

10.11 Summary  

This chapter dealt with regression/path analysis of the teacher-level factors and student-level 

factors. The analysis was done based on relevant research questions advanced in Chapters 1 and 9. The 

analysis commenced with regression to find the directional relationships between the factors at each of the 

teacher and student levels. This was followed by path analysis in which all factors in every model at each 

level were analysed simultaneously to examine any direct and indirect effects on the dependent variables. 

There were two models considered for each level. These models correspond to grouping of factors in which 

main factors and demographic variables were made to compose one model and all sub-factors and the 

same demographic variables were made to constitute another model. Within the student level, further 

grouping was made between Grade 6 and Second Year high school students as one group and Fourth Year 

High School students as another group. The teacher level and the student level factors were analysed 
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separately to avoid multicollinearity and bias as possibly caused by aggregation and disaggregation of data. 

Moreover, the students were grouped into two as they had different outcome variables. 

 Regression/path analysis results revealed that demographic factors such as gender, age range, 

academic qualification, years of teaching experience, and school type exerted influence on either teacher 

assessment literacy, assessment practices and teaching practices as main factors or including their 

corresponding sub-factors. Among the main variables, assessment literacy negatively influenced teaching 

practices while assessment practices positively impacted on teaching practices. No relationship was 

disclosed between assessment literacy and assessment practices. However, analysis of sub-variables at 

the teacher level showed that Standard 5 (Developing valid pupil grading procedures), an assessment 

literacy sub-variable, positively impacted on assessment purpose and design (sub-variables of assessment 

practices) while Standard 6 (Communicating assessment results to students, parents, other lay audiences, 

and other educators) and Standard 7 (Recognizing unethical, illegal, and otherwise inappropriate 

assessment methods and uses of assessment information), sub-variables of assessment literacy, 

negatively influenced assessment communication (sub-factor of assessment practices) and enhanced 

activities (sub-factor of teaching practices), respectively. Moreover, the assessment purpose appeared to 

positively influence structuring activities and student-oriented activities (sub-variables of teaching practices) 

while the assessment communication appeared to positively impact on all sub-factors of teaching practices. 

From these results, it can be generally traced that teacher assessment literacy somehow affected 

assessment practices, which, in turn, impacted on teaching practices. At the student level, gender appeared 

to negatively affect the assessment attitude and academic achievement of Grade 6 and Second Year high 

school students. These students’ perceptions of assessment also appeared to positively influence their 

attitude towards assessment. Their specific perceptions of assignment likewise exerted positive impact on 

their academic achievement. Similarly, gender appeared to negatively influence the attitude of Fourth Year 

high school students towards assessment. Their perceptions of assessment positively impacted on their 

assessment attitude. In addition, the aptitude of these students was positively influenced by their 
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perceptions of assignment and attitude towards assessment. The results generally indicated that other 

student-level factors such as gender, assessment perceptions, and assessment attitude could affect 

academic achievement, aptitude, or both. 

It was pointed earlier that relationships among the teacher-level factors were examined separately 

from those of the student-level factors. This was due to the nested or hierarchical nature (student-level 

factors nested within teacher-level factors) of the data collected for this study and to the challenges 

associated with SEM in analysing multilevel data. To address the multilevel nature of the data and SEM 

limitations, and to properly investigate the possible effect of teacher assessment literacy on the outcome 

variables through the intervening variables at the teacher and student levels, further analysis was carried 

out employing multilevel technique. The next chapter (Chapter 11) highlights the challenges associated with 

SEM in multilevel data analysis and deals with hierarchical linear modeling (HLM) analysis.  
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Chapter 11: Multilevel Analysis of the 

Tested Factors 
  

11.1 Introduction 

This study has the broad aim of examining teacher assessment literacy and its impact on student 

achievement and aptitude through the mediating and moderating variables at the teacher and student 

levels. Specifically, the study attempted to answer Question 9 (How does teacher assessment literacy 

interact with demographic factors, assessment practices, teaching practices, student perceptions of 

assessment, student attitude towards assessment, student achievement, and student aptitude?) as posed 

in Chapters 1, 9 and 10. To address the study’s aim and the relevant research questions, it was necessary 

to subject the data to further analysis. 

In Chapter 11 the questions concerning the relationships among variables at the teacher level and 

student level were addressed. Factors were grouped by level, and each of these levels was analysed 

separately using multiple regression/path analysis to examine the directional influences as hypothesised or 

reflected in the relevant research questions. In this chapter, the justification was made that the teacher-level 

factors were not combined with student-level factors in a single-level procedure due to the limitations of the 

structural equation modeling, particularly the multiple regression/path analysis, in handling the gathered 

data. The data collected in this study had the hierarchical characteristics, which is typical of any educational 

data. The attributes at the student level were deemed nested within the characteristics at the teacher level 

and when all the factors from these levels are combined, the analysis should take the nature of these data 

into account.  

The criticisms in using single-level methods such as multiple regression/path analysis to study 

multilevel phenomena are on their limitations in taking into account the structure or clustering levels of the 
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variables under study. In these traditional linear methods, two approaches are usually carried out to deal 

with multilevel data: aggregation and disaggregation of data. The aggregation approach involves the 

process of raising the low-level data to the high-level data; conversely, the disaggregation method involves 

the process of bringing down the high-level variables to the low-level variables (Osborne, 2000; Lee, 2000; 

Beretvas, 2004; Guo, 2005). These methods are considered problematic in treating hierarchical data as 

they often lead to misleading and erroneous results (Raudenbush & Bryk, 1986; Snijders & Bosker, 1999). 

The aggregation approach has a number of issues that include the loss of information and important 

variation among the low-level variables (Osborne, 2000; Guo, 2005). On the other hand, the disaggregation 

strategy tends to violate the independence assumption as members of a group at the low level assume the 

same scores (Beretvas, 2004; Osborne, 2000).  

Bryk and Raudenbush (1992) and Raudenbush and Bryk (2002) listed three most commonly 

encountered difficulties in analysing multilevel data when using single-level analytic methods. These 

difficulties are aggregation bias, misestimated standard errors, and heterogeneity of regression. The 

aggregation bias occurs when a variable assumes different meanings, and therefore, has different effects at 

different levels of aggregation (Lee, 2000; Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002). A 

variable that is aggregated/disaggregated becomes a high- or low-level unit, respectively, and shifts in 

meaning resulting to different effects and interpretations (Snijders & Bosker, 1999). Moreover, the 

misestimated standard error happens when the dependence among individual responses within the group 

or classification is not taken into account (Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002; Lee, 

2000). This misestimated standard error can lead to serious risks of committing type 1 error for the 

between-group differences (Snijders & Bosker, 1999). Furthermore, the heterogeneity of regression takes 

place when the relationships between individual characteristics & outcomes vary across groups (Bryk & 

Raudenbush, 1992; Raudenbush & Bryk, 2002). The variation in the relationships can perhaps be attributed 

to group-level variables (Lee, 2000), which, when not considered in the analysis, may lead to invalid 

inferences (Raudenbush & Bryk, 1986). Hence, in consideration of the drawbacks of single-level methods 
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and the nature of data gathered in this study, the multilevel analysis employing hierarchical linear modeling 

(HLM) was carried out.    

This chapter deals with the procedure and the results of the HLM analysis of the tested factors. 

Specifically, it begins with the description of the HLM and HLM software (version 6.08) to provide the 

background on the statistical technique and software employed in the analysis. The chapter continues with 

the presentation of the proposed model and analysis framework. After which, the results of the two-level 

model are presented and discussed. The chapter ends with a summary of key points.  

11.2 Overview of HLM 

The term hierarchical linear model (HLM) was adopted by Raudenbush and Bryk (1986) to refer to 

the analytic method that permits modeling of multilevel phenomena, such as those encountered in 

educational research. This method is an extension of multiple regression model (Snijders & Bosker, 1999; 

Ma, Ma, & Bardley, 2008). It is known in other terms as ‘multiple linear models’, ‘mixed-effects models’, 

‘random-effects models’, ‘random coefficient regression models’, and ‘covariance component models’ (Bryk 

& Raudenbush, 1992; Raudenbush & Bryk, 2002). HLM is also synonymous with multilevel modeling or 

random coefficient modeling (Ciarleglio & Makuch, 2007).  

The hierarchy reflected in the multilevel data is composed of units grouped at different levels 

(Goldstein, 2011). For instance, in the two-level model concerning students and teachers, individual 

students may be assigned as level-1 units while teachers can be designated as level-2 units. This notion 

considers students who occupy the first hierarchical level as clustered or nested within teachers who are 

located in the second level of the hierarchy (Roberts, 2004). Other group, such as school, in which students 

and teachers are also nested may be added as level-3 units making it a three-level model. This concept of 

hierarchy is applied in the context of HLM. In the case of two-level model, there are other terms that have 

been used to mean level-1 and level-2 units. Some authors have used ‘individuals, within-group, low level, 
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and micro level’ to refer to level 1, and ‘group, between-group, high level, and macro level’ to mean level 2. 

In this study, these terms are adopted and used interchangeably.  

A number of experts have justified the use of multilevel modeling techniques such as HLM. In the 

context of this study, those expounded by Braun, Jenkins, & Grigg (2006) can be adopted. As stressed by 

these authors, conventional regression techniques either treat the group (e.g. teachers) as the unit of 

analysis, ignoring the variation among the individuals (e.g. students) within teachers, or treat the students 

as the unit of analysis, ignoring the nesting within teachers. As mentioned earlier, neither of these 

approaches is satisfactory and thus warrants the use of HLM (Osborne, 2000). Roberts (2004, p. 31) further 

provided three reasons why multilevel models are preferred. “First, statistical models that are not 

hierarchical sometimes ignore the structure of the data and as a result report underestimated standard 

errors (no between unit variation), thus resulting in increased type I error…second, multilevel techniques are 

much more statistically efficient than other techniques… and third, multilevel techniques assume a general 

linear model, and as such, can perform multiple types of analyses that provide more conservative estimates 

by allowing for correlated responses within clusters”. Moreover, Luke (2004) emphasised that most of what 

we study, and especially in education, have multilevel character and so we should employ theories and 

analytic techniques that are also multilevel.  

The HLM approach responds to the challenges associated with the single-level analysis as it takes 

into account the hierarchical character of data (e.g. educational data), which is often ignored in the 

traditional linear methods (Raudenbush & Bryk, 1986). It is, thus, a useful technique for analysing 

hierarchical, nested, or clustered data (Ciarleglio & Makuch, 2007; Woltman, Feldstain, MacKay, & Rocchi, 

2012; Beretvas, 2004). Guo (2005) described HLM as a flexible and versatile method that can be used to 

answer questions in various research contexts. According to Braun, Jenkins, & Grigg (2006), HLM is more 

flexible because it involves two or more sets of linear regression equations that can incorporate predictor 

variables at each level of the data structure. The strength of HLM is further provided by Raudenbush and 

Bryk, (1986) who defined it as a powerful tool that permits separation of within-group (e.g. student 
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characteristics) for between-group (e.g. teacher characteristics) phenomena and allows simultaneous 

considerations of the effects of teacher factors not only on teacher means but also on structural 

relationships among students. This nature of HLM makes it more efficient in estimating for variance among 

variables at different levels than other existing analyses (Woltman, et al., 2012). As HLM appropriately 

provides direct effects from various levels and interaction effects between variables at different levels, this 

approach was employed in this study. Specifically, HLM was used to address three purposes: (a) improve 

estimation of individual effects; (b) model cross-level effects; and (c) partition variance-covariance 

components (Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002). 

However, like any other analytic techniques, HLM is not without limitations. HLM approach assumes 

only one dependent variable at the individual level of the hierarchy to be predicted by a number of 

independent variables at different levels (Hox, 2010; Kreft, de Leeuw, & Kim, 1990). This implies that it only 

allows one outcome variable to be analysed at any one time. This is an issue, especially in educational 

research, as there is often more than one outcome variable to be dealt with in educational phenomena 

(Kreft, et al., 1990). In addition, HLM is intended for observed variables, and although it does allow for latent 

variables, “it requires unrealistic assumptions about the underlying measurement model” (Scientific 

Software International, n.d., p. 1). However, the use of structural equation modeling, particularly the factor 

analytic method, should help address this second limitation (Goldstein, 2011). This is possible as the 

principal component scores (latent scores) for each construct involved in the models can already be 

calculated using other applications such as SPSS, MS Excel, and ConQuest (Ben, 2010). 

11.3 Assumptions of HLM 

According to Atkins (2010), every statistical model has assumptions, and testing these assumptions 

almost always involves examination of the residuals. The author stated that in HLM, residuals at different 

levels can be used to assess normality of error terms (student-level residuals and empirical Bayes residuals 

at teacher-level in this study) and equal variances (student-level residuals on fitted values, in this study). 
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The error terms need to be normally distributed to avoid biased standard errors at both within-group (e.g. 

students) and between-group (e.g. teachers) levels and consequently inaccurate computation of confidence 

intervals and hypothesis tests; errors in the within-group level also need to have equal variance to avoid 

inefficient estimates and biased standard errors in the between-group (e.g. teachers) level. (Bryk & 

Raudenbush, 1992; Raudenbush & Bryk, 2002). Further discussion on residuals in HLM is given in Section 

11.8.  

In addition to the examination of residuals, predictor and/or outcome variables need to be normally 

distributed to avoid biased HLM output (Woltman, et al. 2012). The predictor variables also need to be 

independent of their level-related errors and error terms should be independent of each other (Woltman, et. 

al., 2012; Richter, 2006). Moreover, the absence of multicollinearity (Woltman, et al., 2012), in which high or 

extreme correlation should not exist between two or more predictor variables, likewise needs to be 

examined. These independence and no-multicollinearity assumptions should be addressed for robust 

analysis and more accurate output. In this study, the HLM assumptions were checked while analysing and 

building the model and were deemed met.  

11.4 Model Building in HLM 

Generally, the initial step in building a multilevel model is to assess whether a multilevel model is 

needed in the first place. According to Luke (2004), this can be determined through empirical, statistical, 

and theoretical considerations. As expounded by this author, the empirical and statistical justifications are in 

relation to the variation in the outcome variable and the violation of independence assumption, respectively. 

When there are evidences that the variance in the dependent variable is attributed to the groups or factors 

at the macro level, and that the independence assumption is violated as is often the case when using 

single-level methods such as disaggregation of data, then a multilevel model is needed. Moreover, the 

theoretical justification is based on the study’s theoretical framework or hypotheses. Luke (2004) further 

stressed that the theoretical propositions that involve constructs or variables operating and interacting at 
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different levels also warrant multilevel analysis of the data. The empirical and/or statistical evidence can be 

provided through the analysis of the unconstrained model while the theoretical justification is determined by 

the researcher. This study used these justifications in employing and running HLM analysis. 

There are two general strategies when building a multilevel model: top-down and bottom-up 

strategies. The top-down approach begins with a complex model that includes the maximum number of 

variables. All these variables are included in the analysis and those that are found insignificant are 

successively removed from the model. As this approach starts with a large and complicated model, it 

requires longer computation time and is sometimes fraught with convergence problems. The opposite of this 

approach is the bottom-up strategy. The bottom-up procedure starts with a simple model and proceeds by 

adding variables one at a time. A variable that has insignificant effect is usually excluded from the model 

(Hox, 2010; Darmawan & Keeves, 2009). The advantage of the bottom-up approach is that it leads to a 

parsimonious model (Hox, 2010). In addition, the bottom-up strategy is more productive, allows 

identification of best predictors, and tends to avoid multicollinearity problems (Bryk & Raudenbush, 1992; 

Raudenbush & Bryk, 2002). As recommended by experts and on the basis of its advantages, this study 

adopted the bottom-up strategy in building and assessing HLM.  

The ‘bottom-up’ strategy, with steps given by Lee (2000), can be adopted to build and evaluate 

HLM models. The first step is the creation and analysis of the fully unconditional model or what is commonly 

called as a null model. The null model is the simplest hierarchical linear model that contains no explanatory 

variables from any level of the hierarchical structure of the data (Darmawan & Keeves, 2009; Luke, 2004). 

This model is equivalent to a one-way analysis of variance (ANOVA) with random effects; it estimates and 

allows for the partitioning of variance in the dependent variable in each of the hierarchical levels (Bryk & 

Raudenbush, 1992; Raudenbush & Bryk, 2002; Snijders & Bosker, 1999). The purpose of running the null 

model is to obtain the empirical and/or statistical evidence to decide whether HLM is needed and to 

estimate other coefficients, such as those that can be used for model comparison (Roberts, 2004; Lee, 

2000; Richter, 2006; Darmawan & Keeves, 2009). After running the null model, the next step is to set up 



289 
 

level-1 model. In this step, all level-1 predictors that are associated with the outcome variable are entered 

one at a time to estimate the unique contribution of each of them in the model (Roberts, 2006; Richter, 

2006). The predictor variables that yield significant results are retained while those that are insignificant are 

typically excluded. Once the level-1 model is satisfactory, the potential explanatory variables for level 2 are 

then examined. In this step, the estimation of level-2 model predictors (e.g. the outcome is explored as a 

function of teacher characteristics), including cross-level interactions, is carried out (Lee, 2000; Luke, 2004; 

Richter, 2006). Similarly, all the variables are entered successively and those that have the significant 

contributions are included while those that are insignificant are discarded. Additional step and similar 

process can be done for the next higher level if analysing three-level model. Presented and described below 

are the general equations of the null, level-1, and level-2 models. The equations are up to level 2 as this 

study employed two-level hierarchical linear model (2L/HLM).  

Null Model 

 The equation form of the null model is expressed in terms of the Level 1 and Level 2. These parts are 

as follows: 

Level-1 Part of the Null Model.  

The outcome variable is represented as a function of a predictor mean plus a random error. This is 

presented in the equation, 

                              (11.1)

   
Where:  

Yij  represents the outcome variable; 

0j is the level-1 coefficient; and 

rij is the level-1 random effect. 

The indices i and j denote level-1 units (e.g. students) and level-2 units (e.g. teachers), respectively, where 

there are 
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 i = 1, 2, … N, students within J teachers; and  

j = 1, 2, …, J teachers. 

Level-2 Part of the Null Model. 

  In this model the level-1 coefficient,   , becomes an outcome variable as shown in the following 

equation. 

                                        (11.2)

                                                      
Where: 

 00 is a level-2 coefficient; and 

 uij is a level-2 random effect. 

 When the level-1 and level-2 predictors are included, the above equations take the form of multiple 

linear regression equation where Y is the outcome (or dependent) variable and the X’s and W’s are the 

predictors (or independent) variables. 

Level-1 model:                                        

                  
 
    

Where: 

qj (q = 0, 1,..., Q) are level-1 coefficients;  

X1ij , X2ij , XQij are level-1 predictors for case i in unit j; and  

rij is the level-1random effect. 

Level-2 model:                             
    

     

              
  
                                 

 

Where: 

os (o = 0, 1,..., So) are level-2 coefficients;  

Wsj are level-2 predictors; and  

(11.3) 

(11.4) 
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u0j is a level-2 random effect. 

The equations for level-1 and level-2 models as applied to the 2L/HLM tested in this study are further 

illustrated in the following sections.  

11.5 HLM 6.08 Software 

There are a number of software packages that can be employed to analyse multilevel model or 

data. One of these applications is the HLM (version 6.08) software (Raudenbush, Bryk & Congdon, 2009), 

which was employed in this study. 

One of the leading statistical packages for hierarchical linear modeling, HLM has the capability to fit 

models to outcome variables that generate a linear model with predictor variables to which variations at 

each hierarchical level can be attributed; the software does not only estimate model coefficients but also 

predicts random effects associated with each sampling unit at every level (Raudenbush, Bryk & Congdon, 

n.d. as cited in Ben, 2010). Moreover, this application provides more information when compared with other 

programs; it gives a variety of tests/estimates such as t-test, chi-square test, reliability estimate, deviance 

statistic, and p-values which minimises the effort of the user from calculating some of them. Furthermore, 

the many examples provided and the educational character of HLM manual makes the use of this software 

more easy and applicable (Kreft, et al., 1990), especially in educational research. As de Leeuw (1992, p. xv) 

stated, “the program HLM, by Bryk and Raudenbush, was the friendliest and most polished of these 

products, and in rapid succession a number of convincing and interesting examples were published.”   

Through the years, HLM has progressed in the development of its capabilities and functionalities. 

The latest version of this software is highly compatible with the latest Windows operating systems. In 

addition, it provides, among other things, a wide choice of estimation options and can already handle three- 

and four-level models (Garson, n.d.). Also, since HLM reads data under a particular format from an external 

source, its importing capabilities have also been enhanced by being able to read data not only from a plain 
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text (ASCII) format but also from data saved in the latest SPSS/PASW and other statistical software (Ben, 

2010). 

In this study, HLM 6.08 was used to run and analyse the 2L/HLM. Specifically, the software was 

employed to estimate the effects of level-1 variables on the outcome variable (student level), and to 

estimate the effects of the level-2 variables (teacher level) on the coefficients of level-1 variables, and on 

the response variable in level 1.  

11.6 Data and Variables Analysed in HLM  

The data subjected to HLM analysis were taken from the responses of 582 teachers and 2,077 

students from Grade 6 (elementary level), Second Year and Fourth Year (secondary level) high school 

classes. These data were collected during the school year (S. Y.) 2010-2011. The teachers and students 

involved in this study came from the public and private elementary and secondary schools in the province of 

Tawi-Tawi, Philippines.  

The data gathered through questionnaires were first obtained in the form of raw scores. These raw 

scores were transformed into measures, except for the categorical variables. To transform raw scores into 

measures, the ability estimation technique introduced by Warm (1989) called the weighted likelihood 

estimation (WLE) was used. The calculation of WLE was performed using ConQuest 2.0. The WLE scores 

were further converted to W scores (Woodcock, 1999) using the formula, W = 9.1024 (WLE logits) + 500. 

The computation for the W scores was carried out using Microsoft Excel. In other words, the calculated W 

scores (principal component scores) as measures for each of the factors or variables involved in the HLM 

analysis were standardised scores with a mean of 500. These standardised scores made possible the direct 

comparison of coefficients of the different variables within the model. As for the categorical variables, they 

were treated as dummy variables. The dummy variables are described in a separate subsection. Moreover, 

the academic achievement scores and the aptitude scores were the secondary data taken from the results 

of the National Achievement Test (NAT) and the National Career Assessment Examination, respectively, 
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which were conducted during the school year 2010-2011. During this school year, the NAT was 

administered to Grade 6 (elementary level) and Second Year high school while the NCAE was administered 

to Fourth Year high school. The academic achievement and aptitude data were also standardised scores 

with a mean of 500 and a standard deviation of 100. As these scores were from the standardised tests and 

as such tests are usually designed to provide results that are nearly normal (Raudenbush & Bryk, 1986), 

this adds weight to the results of normality test that the outcome measures for this study met the 

assumption of normal distribution. As for the other continuous variables tested in this study, it was found 

from the results of the normality test that they were nearly normally distributed and as such the assumption 

of normality is deemed satisfied. 

11.6.1 Dummy Variables and Coding 

A dummy variable is a variable that indicates or represents an attribute variable. It is thus 

sometimes labeled as indicator variable (Skrivanek, 2009). Hardy (1993) described it as a dichotomous 

variable that the researcher usually creates from an originally qualitative variable. It can be used, among 

other applications, in the analysis of qualitative data from survey and in the representation of categories and 

value levels (Garavaglia & Sharma, 2004; Baker, 2006). The use of dummy variables is pointed out by 

Hardy (1993, p. 2) as follows: 

“When independent variables of interest are qualitative (i.e., “measured” at only the nominal level), 

we require a technique that allows us to represent this information in quantitative terms without 

imposing unrealistic measurement assumptions on the categorical variables...Defining a set of 

dummy variables allows us to capture the information contained in a categorization scheme and 

then to use this information in a standard estimation. In fact, the set of independent variables 

specified in a regression equation can include any combination of qualitative and quantitative 

predictors.” 

Dummy variables serve as a powerful and useful tool for analysis (Polissar & Diehr, 1982), such as in the 

case of regression and/or HLM analyses. Using dummy variables in regression allows characterisation of 
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subsets of observations, “easy interpretation and calculation of the odds ratios, and increases stability and 

significance of the coefficients”. It also makes it easier to use the model as a decision tool (Garavaglia & 

Sharma, 2004, p. 1). Moreover, employing dummy variables in the HLM analysis is useful for the 

interpretation of the results (Ben, 2010). The data gathered in this study were obtained from a cross-

sectional survey and as such there is a likely occurrence of heteroscedasticity (errors or residuals at each 

level of the hierarchy have unequal variances). Dummy variables can be used in the cross-sectional data to 

estimate differences between groups and to assess whether group membership moderates the effects of 

other predictors (Hardy, 1993). Thus, in multilevel analysis, using dummy variables would allow a separate 

level 1 variance for the nominal/categorical variable from which they were created (Goldstein, 2011). 

The procedure of creating dummy variables is to adopt the so-called dummy coding, which is a way 

of representing variables or factors using the binary coding of zeros and ones (Field, 2009). The code “1” 

indicates the “presence” (e.g. the attribute is present or there is a membership) and “0” indicates the 

absence (e.g. absence of the attribute or non-membership) in a particular category (Hox, 2010; Skrivanek, 

2009; Baker, 2006). The code “0” is also used to indicate a reference or baseline category against which all 

other categories are compared. For instance, a dummy variable can be created for the nominal variable, 

“Gender”. This dummy variable can either be “Boy” or “Girl”. A male respondent (“Boy”) can be assigned a 

code of “1” and a female respondent (“Girl” or NOT “Boy”) can be assigned a code of “0”. In this example, 

the attribute is whether “Boy” or “Not Boy” or if “Boy” or “Not Boy” is belonging to a group. Moreover, the 

group that is composed of girls is a reference group against which the male group can be compared. The 

number of dummy variables or predictors is equal to the number of categories minus 1 (Field, 2009; Richter, 

2006).  

The dummy variables subjected to HLM analysis in this study were created from the demographic 

or nominal variables using the relevant procedure and the codes as described above. Specifically, the 

dummy variables were coded as follows: for teachers’ gender (TSEX) and students’ gender (SSEX), they 

were composed of females (TFMALE and SFMALE for teachers and students, respectively) who were 
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assigned a code of 0 and males (TMALE and SMALE for the respective groups) who were given a code of 

1; teachers’ age range (AGE) was of six categories corresponding to age ranges of under 25 (AGE1) years, 

25-29 years (AGE2), 30-39 years (AGE3), 40-49 years (AGE4), 50-59 years (AGE5), and years of 60 and 

above (AGE6).  For this demographic factor, five dummy variables were created and designated with the 

same codes of zeroes and ones; for teachers’ academic qualification (ACAD), groups were divided between 

bachelors (UNDERGRAD) that were coded 0 and postgraduates (POSTGRAD) that were coded 1; 

teachers’ years of experience (EXYEAR) were of seven groups corresponding to the assigned ranges of 

years of experience that included 1-5 years (EXY1), 6-10 years (EXY2), 11-15 years (EXY3), 16-20 years 

(EXY4), 21-25 years (EXY5), 26-30 years (EXY6), and above 30 years (EXY7). For this demographic factor, 

six dummy variables were created using the same coding scheme; and for the school type (SCHTYPE), 

groups were between the private schools (SCH_PRIV) that were coded 0 and the public schools 

(SCH_PUB) that were coded 1.  

11.6.2 Mediating and Moderating Variables 

Based on this study’s theoretical framework and questions, intervening and/or moderating factors 

were involved in the analysis of directional relations among the tested variables. As such, these types of 

variables are described below to provide conceptual background. 

The mediating and moderating variables are variables that generally affect the link between 

factors. They are considered as tools that can be utilised to enhance a deeper and more refined 

understanding of the directional relationship between independent and dependent variables (Wu & Zumbo, 

2008). Specifically, a mediating variable is a third variable that intervenes between predictor and criterion 

variables (Baron & Kenny, 1986). It is described as a ‘bridge’ or a ‘mechanism’ through which one variable 

influences or affects another variable (Rose, Holmbeck, Coakley, & Franks, 2004; Wu & Zumbo, 2008). For 

this reason, it is also called mediator or intervening variable. The effect of mediating variable on another 

variable is also called indirect effect, surrogate effect, intermediate effect, or intervening effect (MacKinnon, 
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Lockwood, Hoffman, West, & Sheets, 2002). According to Wu and Zumbo (2008, p. 373), a mediator is a 

temporary or a relatively less stable construct; it is a “responsive variable that changes within a person”. 

Thus, characteristics such as practices and perceptions can be mediating variables. On the other hand, a 

moderating variable (or a moderator) is a third variable that affects the direction and/or strength of the 

relationship between independent and dependent variables (Baron & Kenny, 1986; Rose, et al., 2004). It 

enhances, weakens, or modifies the strength and direction of the relationship between variables (Kim, 

Kaye, & Wright, 2001; Wu & Zumbo, 2008). The effect of moderating variable on another variable is called 

an interaction effect. However, while moderation effect suggests a causal relationship, interaction effect 

does not necessarily be causal in nature. In other words, a moderation effect can be an interaction effect 

but an interaction effect does not need to be a moderation effect. In addition, a moderating variable is 

typically an innate attribute, a relatively stable trait, or a relatively unchangeable background, environmental 

or contextual variable (Wu & Zumbo, 2008). Thus, factors such as gender and school type can be 

considered moderating variables.  Table 11.1 below presents the variables that were subjected to HLM 

analysis in this study. 
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Table 11.1. List of variables used in the two-level HLM 

Hierarchical Level 
 

Variable Description 

 
 
 
 
 
 
 
 
 
 
 
 
 

Level 2 
(Teacher Characteristics) 

 
TSEX 

 
Teachers’ gender: Male/Female 

 
AGE 

 
Age range: Age1 (under 25 years), Age 2 (25-29 years), Age 3 (30-
39 years), Age 4 (40-49 years), Age 5 (50-59 years), and Age 6 (60 
years & above) 

 
ACAD 

 
Academic qualification: Bachelors/undergraduate and Postgraduate 

 
EXYR 
 

 
Years of teaching experience: Years of experience 1 (1-5 years), 
Years of experience 2 (6-10 years), Years of experience 3 (11-15 
years), Years of experience 4 (16-20 years), Years of experience 5 
(21-25 years), Years of experience 6 (26-30 years), and Years of 
experience 7 (above 30 years) 

 
SCHTYPE 

 
School Type: Private/Public 

 
ASLIT 

 
Assessment Literacy: Standard 1 – Standard 7 

 
ASPRAC 

 
Assessment Practices: Purpose, Design, & Communication 

 
TPRAC 

 
Teaching Practices: Structure, Student Orientation, & Enhanced 
Activity 

 
 
 
 
 
 

Level 1 
(Student Characteristics) 

 
SSEX 

 
Students’ gender: Male/Female 

 
SPA 

 
Student Perceptions of Assessment: Perceptions of Test & 
Perceptions of Assignment 

 
SATA 

 
Student Attitude Towards Assessment 

 
ACHIEV 

 
Academic Achievement 

 
APT 

 
Aptitude 

 

11.7 The Model and Analysis Framework  

The HLM that was examined in this study was a two-level model. The 2L/HLM was considered on 

the basis of this study’s theoretical framework in which teacher attributes and student characteristics were 

proposed to constitute two separate levels. Nevertheless, the possible three-level HLM (3L/HLM) was 

tested because of the presence of school type as one of the categorical variables. As has been tested in the 
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previous studies, school type can be used as a grouping variable under a school level, the third possible 

hierarchical level in this study. However, when the 3L/HLM was run, the results showed that the three-level 

model was not the structure of the data. Hence, the study proceeded with the analysis of the originally 

proposed 2L/HLM and the school type was made part of the teacher level. 

Under the 2L/HLM considered in this study, the same levels as used in Chapter 11 were 

analysed. These levels were the teacher and student groups. The variables under each level are presented 

in Table 11.1.  However, while simultaneously using teacher and student levels, two separate HLM 

analyses were carried out. One analysis involved teacher characteristics (level-2 model) and student 

characteristics (level-1 model) of Grade 6 and Second Year high school students. The other analysis 

included the same teacher attributes (level-2 model) but with student characteristics (level-1 model) of 

Fourth Year high school students. These two independent analyses were performed, as there were different 

outcome variables for the two groups of students. The group involving Grade 6 and Second Year high 

school students was having “academic achievement” as the dependent variable while the group involving 

Fourth Year high school students was having “aptitude” as its response variable. The conceptual models for 

the 2L/HLM for the two analyses are depicted in Figures 11.1 and 11.2. As shown in these figures, the 

teacher-level characteristics were hypothesised to mediate and/or moderate, and directly impact on the 

outcome variables while the student characteristics were proposed to directly affect the dependent 

variables.  



299 
 

 
Figure 11.1. Two-level HLM with academic achievement as the outcome variable 

 
Figure 11.2. Two-level HLM with aptitude as the outcome variable 



300 
 

11.8 Model Building and Analysis Using HLM 6.08 Software 

The analysis of multilevel model such as 2L/HLM using HLM 6.08 software usually involves three 

general steps. These are as follows: (1) import the data set into HLM 6.08 to create a multivariate data 

matrix (MDM) file; (2) run the analysis using this MDM file, and (3) evaluate the fitted model based on 

relevant estimates and residual file. The MDM file is constructed from raw data saved in common formats 

such as SPSS. Typically for a 2L/HLM, two raw data files corresponding to the two levels are required and 

recommended as input. In other words, one data file is prepared for level 1 and another data file is prepared 

for level 2. These two data files are linked by the level-2 ID variable (the Teacher ID in this study). The MDM 

file produced is used as input in all subsequent analyses. The MDM file can be viewed as a “system file” in 

a standard computing package that contains both the summarised data and the names of all the variables 

(Ben, 2010). 

There is an important issue with regard to the treatment of variables when analysing HLM using 

HLM 6.08 (also true to other versions). This pertains to the information about the variables. In the analysis 

of multilevel model such as HLM, information related to all variables from different levels is central and it is 

essential that the meaning of these variables is well understood. The meaning depends on the locations or 

what is called centering of the involved factors. Thus, it is also vital to be familiar with the proper choice of 

centering to allow meaningful interpretation of results and numerical stability in estimating HLM (Bryk & 

Raudenbush, 1992; Raudenbush & Bryk, 2002).  

Bryk and Raudenbush (1992) and Raudenbush and Bryk (2002) listed possible ways of centering 

variables. The two commonly considered centering options are the group mean centering, in which the 

mean of the group is subtracted from the corresponding individual scores, and the grand mean centering, in 

which the overall mean is subtracted from all values of a variable (Hox, 2010). The group mean centering is 

usually considered when the analysis is supported by a strong theory. Specifically, this centering option is 

recommended when the research hypotheses involve the analysis of relationship between level-1 predictors 

and when determining the moderating effects of level 2 predictors on the strength of first-level relationship 
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(Hox, 2010; Luke, 2004). Moreover, it is used for level-1 variables to allow examination of the independent 

effects of level-1 and level-2 predictors (Woltman, et al., 2012). On the other hand, the grand mean 

centering is also recommended as it a useful option. This option facilitates meaningful interpretation of the 

multilevel analysis results. Particularly, it helps solve the problem of difficult interpretation of the intercept as 

the expected value of the outcome variable (Hox, 2012).  

The estimation method also needs to be decided. HLM uses a full maximum likelihood or restricted 

maximum likelihood method together with an empirical Bayesian method to estimate the fixed and random 

effects in the model (Guo, 2005). The full maximum likelihood is an estimation that follows the target 

criterion to maximize the combined likelihood of the fixed parameters and variance components; the 

restricted maximum likelihood is a method in which the target criterion is the likelihood of the estimates for 

the variance components only (Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002). The restricted 

maximum likelihood has been found more robust in providing estimates. However, when analysing large 

samples, its difference with the full maximum likelihood is negligible. One advantage of using full maximum 

likelihood is that it allows hypothesis testing or model comparison using deviance statistic (Richter, 2006; 

Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002; Darmawan & Keeves, 2009). 

The HLM can be evaluated by looking at the values of the chi-square test (2), intraclass correlation 

coefficient (ICC), reliability of intercepts and slopes, and deviance statistic. The 2  is a significance test and 

indicates the existence of variance in the dependent variable that is attributable to level-2 factors. But the 

ICC that is examined through the null model is formally determined to decide whether HLM is needed. The 

empirical/statistical evidence can be provided by the ICC, a measure of the proportion of variance in the 

outcome variable that is attributed to level-2 units (Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002; 

Guo, 2005; Richter, 2006). The ICC can be calculated by dividing the variance of level-2 units by the sum of 

the variances of level-1 and level-2 units (Guo, 2005). The high ICC indicates that much variance in the 

outcome variable is due to groups and as such a multilevel model is needed (Guo, 2005; Luke, 2004). 

According to Lee (2000), an ICC greater than 10% of the total variance in the outcome warrants the use of 
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HLM. Guo (2005) cited the ICC threshold of 0.25 and above as evidence for the multilevel model analysis to 

proceed. In addition, a high ICC is indicative of the existence of the nested structure of the data and, 

therefore, a violation of the independence assumption, further implying that HLM analysis needs to be 

carried out (Luke, 2004). The other important part of the output is the reliability of intercepts and slopes. 

Reliability here is viewed in terms of the degree of variability present between groups compared to total 

variability (i.e., between-group variance plus error variance) (Atkins, 2010). The concept of reliability is 

reiterated in Section 11.9. The threshold for reliability is 0.05. Any reliability that is below this threshold 

causes a variety of numerical difficulties and so parameter being estimated should be fixed (Bryk & 

Raudenbush, 1992; Raudenbush & Bryk, 2002; Darmawan & Keeves, 2009). Furthermore, there is a need 

to look at deviance statistic. Deviance statistic is defined as a measure of fit between the data and the 

model (Luke, 2004; Darmawan & Keeves, 2009). It is a transformation of the likelihood statistic and is 

obtained by multiplying the natural log of the likelihood by minus two (-2LL); the deviance can be utilised to 

compare models (Luke, 2004; Roberts, 2006; Darmawan & Keeves, 2009), in which the significant 

reduction in the value of deviance indicates better fit of the model (Darmawan & Keeves, 2009).  

In regression equation analysis, the error term (or residual) is a common sight. This is sometimes 

denoted by “e” or “R”. The residual expresses the part of the dependent variable “Y” that cannot be 

approximated by a linear function of that dependent variable (Snjider & Bosker, 1999). In other words, in 

multilevel modeling, residuals represent the unexplained variance in each level of the model. 

The fit of HLM is also evaluated through the analyses of level-1 and level-2 residual files for 

tenability of relevant assumptions. Level-1 residual file contains: (a) the level-1 errors which show the 

differences between the observed and the fitted values, (b) fitted values for each level-1 unit, (c) the 

observed values of all predictors included in the model, and (d) selected level-2 predictors necessary for 

exploring possible relationships between such predictors and level-1 residuals. Level-2 residual file includes 

a number of important information such as the fitted values for each level-1 coefficient, which are the values 

predicted on the basis of the level-2 model. This residual file also includes information about the 
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discrepancies between the level-1 coefficients and the fitted values using the ordinary least squares (OLS) 

and the empirical Bayes (EB) estimates of the level-2 residuals (Ben, 2010; Atkins, 2010). 

Analysis of 2L/HLM in this study follows the procedure as mentioned in Sections 11.4 to 11.8. For 

the level-1 model, ‘academic achievement’ for the group involving Grade 6 and Second Year high school 

students and ‘aptitude’ for the group involving Fourth Year high school students were designated as the 

outcome variables. For the predictor variables in this model, all student-level variables were tested for the 

two groups. The level-2 model for both groups includes all factors related to teacher characteristics. The 

results of the 2L/HLM are presented and discussed in Section 11.9.  

11.9 The Results of the Two-level Model 

In this section, the results of the 2L/HLM are presented and discussed. The 2L/HLM for the group 

involving Grade 6 and Second Year high school students (hereafter referred to as Group 1) is presented 

first, followed by the same model for the group involving Fourth Year high school students (hereafter 

referred to as Group 2). 

The initial step undertaken in the analysis of 2L/HLM for both student groups was running the null 

model using the respective dependent variables. These variables were group mean centered, as the 

independent effects of level-1 and level-2 predictors on the outcome variable and as the cross-level 

interactions were examined. In addition, the full maximum likelihood was used as the estimation method to 

allow the use of deviance statistic for the later comparison between the null model and any complex model 

created in the process. The null model is expressed by the following equations:  

Null Model 

 The equation form of the null model reflecting the Level 1 and Level 2 parts are adopted from 

equations 11.1 and 11.2. These equations are given as follows: 

Level-1 Part of the Null Model.  
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With reference to equation 11.1, the academic achievement or aptitude is represented as a function 

of the teacher mean plus a random error: 

            

Where:  

Yij represents the academic achievement or aptitude among students i in teacher j; 

0j is the estimated mean academic achievement or aptitude in teacher j; and 

   rij is the student-level error term or level-1 random effect (i.e. the deviation of student 
       ij’s score from the teacher mean). 

In the above equation, the indices i and j denote students and teachers, respectively, where  

 i = 1, 2, … N, students within J teachers; and  

j = 1, 2, …, J teachers. 

Level-2 Part of the Null Model. 

With reference to equation 11.2, each teacher mean,    , is viewed as varying randomly around a 

grand mean across all teachers: 

                                                             

Where: 

 00 is the grand mean academic achievement or aptitude in teacher J; and 

 uij is the teacher-level error term or the random teacher effect (i.e., the deviation of teacher j‟s mean 

from the grand mean). 

This is under the assumption that the error term or random effect associated with teacher j, u0j, has 

a normal distribution with a mean of zero and variance τπ. 

Running the null model provides a point estimate and confidence interval for the grand mean, 00. 

Also, as the null model does not contain any predictor variable, it only captures the error terms from the two 

levels accounting for the total criterion variance in the model (Richter, 2006). The variance at each level is 

represented by the following parameters: σ2 for level-1 model, and τπ for level-2 model (Bryk & 
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Raudenbush, 1992; Raudenbush & Bryk, 2002). The null model also permits the estimation of the 

proportions of variations within teachers, and among teachers, as represented by the following 

mathematical expressions, respectively: 

σ2/( σ2 + τπ) the proportion of variance within teachers                                                            (11.5)  

τπ/( σ2 + τπ) the proportion of variance among teachers                                                  (11.6) 

Equation 11.6 defines the ICC. Moreover, the average reliability for the least square estimates for each 

level-1 coefficient across a set of level-2 units (Raudenbush et al., 2004) is an indicator that could be used 

to assume (or not assume) the presence of random effect for a particular coefficient. The reliability 

represents the degree to which the teacher-level units can be discriminated between using the ordinary 

least squares estimates of β0j (Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002). Furthermore, 

reliability measures the ratio of the true score (parameter variance) relative to the observed score (total 

variance of the sample mean) (Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002). The reliability 

estimate for the student sample mean for each teacher group can be calculated using the following 

equation: 

Reliability (β0j) = τπ/(τπ + σ2/njk)                          (11.7) 

Based on Equation 11.7, the average of the reliabilities across teachers or teacher groups may be 

viewed as measures of reliability of the teacher means (Raudenbush, Bryk, Cheong, & Congdon, 2004). As 

mentioned earlier, a “no random effect” is assumed for a particular coefficient when reliability falls below the 

threshold of 0.05. 

11.9.1 Group 1 (Grade 6 and 2nd Year Students) Results 

The HLM results of the Group 1 null model are presented in Table 11.2. As shown, the between-

teacher variance exhibits statistical significance (u0j = 6772.06, 2 (330) = 12808.09, p<0.01) implying that 

the mean academic achievement of Grade 6 and Second Year high school students varied across the 
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teacher groups. The ICC of 0.73 (6772.06/6772.06 + 2454.89 = 0.73 or 73%) provided the empirical and 

statistical evidence that the data for this sample group were indeed of hierarchical structure, which thus 

warrant the analysis of 2L/HLM. The ICC further indicates that about 73% of the variability in the student 

academic achievement is attributed to teacher characteristics while the remaining 27% is due to student 

characteristics.  

The table also presents the reliability estimate. The reliability indicates the extent to which the 

mean of the dependent variable can be discriminated among level-2 units. According to Ma et al. (2008, 

p.78), in a null model, “the reliability is a good indicator of how well each school’s sample mean (teacher’s 

sample mean in this study) estimates the unknown parameter, β0j.” The reliability of 0.96 provided by the 

null model implies that teacher’s sample mean can estimate well the student outcome (academic 

achievement). 

Table 11.2. Null model results for the 2L/HLM for Group 1 (Grade 6 and 2nd Year Student Sample) 

 
Final estimation of fixed effects: 
 

 
Fixed Effect 

 

 
Coefficient 

 
Standard Error 

 
T-ratio 

 
Approx. DF 

 
P-value 

For          INTRCPT1, 
B0 
INTRCPT2, G00 

 
403.03 

 
4.61 

 
87.36 

 
330 

 
0.000 

 
Final estimation of variance components: 
 
Random Effect Reliability Standard 

Deviation 
Variance 

Component 
DF Chi-square P-value 

INTRCPT1,  U0 
Level-1,  R 

0.96 82.29 
49.55 

6772.06 
2454.89 

330 12808.09 0.000 

 
Statistics for current covariance components model: 
 

Deviance                                =     54175.88 
Number of estimated parameters   =  3 

 

As the results of the null model indicated the existence of variance at the teacher and student 

levels, it was warranted that the multilevel analysis of the data should proceed. Hence, predictors were 

added to each level to further examine the variance accounted for by the independent variables and to build 
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the final 2L/HLM.  

As mentioned earlier, building up the final model followed the process as described in the 

previous sections. After running the null model, the variables were entered into the equations. The bottom-

up process was followed in entering the predictors. The level-1 variables were first entered one at a time. 

This was followed by the successive entry of level-2 variables. In including the variables in the analysis, 

care was exercised to avoid possible problems such as multicolinnearity. As the data analysed under HLM 

were in standardised form, which has a mean of 500, it was necessary to define the location of the variables 

for better interpretation of the results. For the rationale stated in Section 11.8 of this chapter, the level-1 

continuous variables were successively added into the equation as group-mean centered predictors. On the 

other hand, the level-2 continuous variables were entered as grand-mean centered predictors. All 

categorical variables in both levels were un-centered. Besides, the full maximum likelihood was the 

estimation method used. This was to allow model comparison and/or examination of model fit. Predictors 

that were found to be non-significant based on the t-ratios were removed from the model with the next 

potential predictor filling in the place of the one removed. The equation was then re-analysed. Predictors 

with t-ratios greater than two, or 1.96 to be specific, were included in the model. This process was repeated 

until only the significant effects were left in the equation. The results of the final model analysis for Group 1 

are presented in Table 11.3.  
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Table 11.3. Results of the 2L/HLM analysis for Group 1 (Grade 6 and 2nd Year Student Sample) 

 
Final estimation of fixed effects: 
 

 
Fixed Effect 

 

 
Coefficient 

 
Standard Error 

 
T-ratio 

 
Approx. DF 

 
P-value 

For          INTRCPT1, B0 
INTRCPT2, G00 

 
364.88 

 
14.74 

 
24.75 

 
328 

 
0.000 

AGE6, G01 58.31 27.82 2.10 328 0.037 
SCHTYPE_PUB_1, G02 43.62 15.50 2.82 328 0.006 
For SSEX_SMALE_1 Slope, 
B1 
INTRCPT2, G10 

-8.14 1.52 -5.37 4976 0.000 

For  SPA Slope, B2 
INTRCPT2, G20 

0.51 0.16 3.22 4976 0.002 

For  SATA Slope, B3 
INTRCPT2, G30 

0.32 0.07 4.41 4976 0.000 

 
Final estimation of variance components: 
 
Random Effect Reliability Standard 

Deviation 
Variance 

Component 
DF Chi-square P-value 

INTRCPT1,  U0 
Level-1,  R 

0.96 80.51 
49.05 

6481.57 
2406.33 

328 12630.32 0.000 

 
Statistics for current covariance components model: 
 

Deviance                              =     54068.75 
Number of estimated parameters   =  8 

 
Model Comparison Test:  

Chi-square statistic     =    107.13435 
 DF                              =    5 
 P-value                       =   0.000 

 

The table above provides the results of the 2L/HLM analysis for Group 1. Specifically, it shows the 

variables that finally composed level-1 and level-2 models and that directly impacted on the outcome 

variable. As revealed, teachers with 60 years of age and above (AGE6, 58.31) and school type (SCHTYPE, 

43.62) are the level-2 variables that directly affected the academic achievement. The AGE6 shows a 

significant (P<05) positive effect on academic achievement. This suggests that teachers who were in the 

age range of 60 years and above tended to positively influence the NAT scores of Grade 6 and Second 

Year high school students. This result is expected, as old teachers tend to improve in their teaching skills 

because of their experiences on the job. In addition, old teachers are usually more familiar with the National 

Achievement Test (NAT) having been in the system for many years and as such they are in a better position 
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to prepare students for the NAT. On the effect of school type, the result discloses a significant (P<0.01) 

moderation on academic achievement. This could indicate that teachers in the public school (coded 1) 

tended to positively enhance the NAT scores of their students. This is perhaps due to the increasing 

professional support and training that have been provided by the Department of Education (DepEd) in 

recent years. Moreover, the student gender (SSEX, - 8.14), student perceptions of assessment (SPA, 0.51), 

and student attitude towards assessment (SATA, 0.32) are the level-1 variables that exerted influence on 

academic achievement. The SSEX reveals a significant (P<0.01) negative effect on academic achievement. 

This can be interpreted that female 6th grade and 2nd year high school students (coded 0) tended to 

increase the academic achievement (NAT scores) than their male counterpart. Besides, the SPA shows a 

significant (P<0.01) positive influence on academic achievement. This could indicate that as the mean 

scores of Grade 6 and Second Year high school students increased, their NAT scores tended to improve. 

Similarly, the SATA shows a significant (P<0.01) positive effect on academic achievement, which suggests 

that as the concerned students obtained high mean scores in their attitude towards assessment, their NAT 

scores tended to increase. These results are consistent with the view that positive perceptions and attitude 

tend to elicit positive actions or at least affect individuals in the way they approach their activities, like 

learning activities in the case of students.  

Table 11.3 also presents the estimate of the deviance statistic (54068.75). When compared with 

the deviance statistic of the null model (54175.88), there is a significant (2 (5) = 107.13435, p<0.01) 

reduction of 107.13 points. This implies that the 2L/HLM with predictors (the final model) is a better model in 

terms of fit with the data when compared with the null model. This provides support for the acceptance of 

the final model. So far, what have been presented are only the relationships of level-1 and level-2 predictors 

with the outcome variable. To answer the research question, the relationships among predictors, there was 

a need to look at the interactions between level-1 and level-2 explanatory variables. Table 11.4 shows these 

results. 

It is evident from Table 11.4 that school type (level-2 variable) had interaction effects with student 
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sex (SSEX, -18.63), student perceptions of assessment (SPA, -12.71), and student attitude towards 

assessment (SATA, 0.85) (level-1 variables). This means that the type of school where students enrolled 

moderated the effects of level-1 predictors on the academic achievement. In other words, being in the public 

school modified the magnitude and the direction of the relationships between level-1 independent and 

dependent variables. Specific results reveal that the school type influenced the negative effect of gender 

factor and academic achievement. This means that female Grade 6 and Second Year high school students 

(coded 0) in the public school (coded 1) tended to increase academic achievement more than the other 

students. Moreover, the school type moderated the positive relationship between student perceptions of 

assessment and academic achievement. This could indicate that assessment perceptions of Grade 6 and 

Second Year high school students in the public school tended to moderate the general relationship between 

assessment perceptions and the NAT scores of students in Group 1. Additionally, the school type likewise 

appeared to moderate the positive effect of student attitude towards assessment on academic achievement. 

This could also indicate that Grade 6 and Second Year high school students in the private school tended to 

moderate the relationship between assessment attitude and NAT scores in this group. More relevant details 

are provided in the subsection on cross-level interaction effects. 
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Table 11.4. Results of interaction effects between level-1 and level-2 predictors for Group 1 (Grade 6 and 2nd 
Year Student Sample) 

 
Final estimation of fixed effects: 
 

 
Fixed Effect 

 

 
Coefficient 

 
Standard Error 

 
T-ratio 

 
Approx. DF 

 
P-value 

For          INTRCPT1, B0 
INTRCPT2, G00 

 
369.52 

 
14.94 

 
24.73 

 
329 

 
0.000 

SCHTYPE_PUB, G01 40.17 15.70 2.56 329 0.011 
For SSEX_SMALE_1 slope, B1 
INTRCPT2, G10   

-18.63 3.96 -4.70 4970 0.000 

SCHTYPE_PUB, G11 12.05 4.28 2.81 4970 0.005* 
For  SPA Slope, B2 
INTRCPT2, G20 

-12.71 3.67 -3.47 4970 0.001 

SCHTYPE_PUB, G21 12.46 3.84 3.249 4970 0.002* 
For  SATA Slope, B5 
INTRCPT2, G50 

0.85 0.21 4.04 4970 0.000 

SCHTYPE_PUB, G51 -0.63 0.22 -2.82 4970 0.005* 
 
Final estimation of variance components: 
 
Random Effect Reliability Standard 

Deviation 
Variance 

Component 
DF Chi-square P-value 

INTRCPT1,  U0 
Level-1,  R 

0.96 81.14 
48.71 

6583.09 
2373.11 

329 13032.40 0.000 

 
Statistics for current covariance components model: 
 

Deviance                              =     54008.86 
Number of estimated parameters   =  14 

 
Model Comparison Test:  

Chi-square statistic     =    79.54279 
 DF                                  =    5 
 P-value                          =   0.000 

*Cross-level Interaction effects (P<0.01/P<0.05) 

Based on the results in Tables 11.3 and 11.4, the final 2L/HLM for Group 1 can be specified by 

the following equations: 

Level-1 model: 

                                                             

                                                 
Level-2 model: 

                                                            

                                             

(11.8) 

(11.9) 

(11.10) 
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The final model is represented by the equation resulting from substituting Equations 11.9 to 11.12 

into Equation 11.8: 

                                                            

                                                            

                                 

The final two-level model for Group 1 (6th Grade and 2nd Year high school students) represents 

five direct effects, three cross-level interaction effects, and a random error. Five variables were found to be 

statistically significant (P<0.01/P<0.05) to influence academic achievement (see Table 11.3). These 

variables that represented the direct effects are teachers’ age range of 60 years and above (AGE6, Y01) and 

school type (SCHTYPE, Y02) at level-2, and three level-1 variables namely, student gender (SSEX, Y10), 

student perceptions of assessment (SPA, Y20), and student attitude towards assessment (SATA, Y30). The 

cross-level interactions involve school type (SCHTYPE) and the three level-1 predictors: SSEX (Y11), SPA 

(Y21), and SATA (Y31). The random error is represented in the equation by the terms “u0j + u1j(SSEX) + 

u2j(SPA) + u3j(SATA) + rij ”. These relationships are depicted in Figure 11.3.  

(11.13) 

(11.11) 

(11.12) 
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Figure 11.3. Final Two-level Model for Group 1 (6th Grade and 2nd Year Student Sample) 

11.9.2.1 Cross-level Interaction Effects 

Parts of the equation for the final model for the group of 6th Grade elementary and 2nd Year high 

school students can be drawn to show several cross-level interaction effects.  These are as follows: 

a. Student gender (SSEX) and school type (SCHTYPE) on Academic Achievement 

                                           

Where:                                      

b. Students’ perceptions of assessment (SPA) and school type (SCHTYPE) on Academic 

Achievement 

                                        

Where:                                      
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c. Students’ attitude toward assessment (SATA) and school type (SCHTYPE) on Academic 

Achievement 

                                          

Where:                                   

Using the equations above, the coordinates for the graphs to show the different cross-level 

interaction effects can be calculated.  

For student gender (SSEX) and school type (SCHTYPE) on academic achievement, the 

information used to calculate the coordinates to graphically represent the cross-level interaction effect were 

the following: 

a. SSEX (Female students=0; Male students=1) 

b. SCHTYPE (Private schools=0; Public schools=1) 

Using the above as guide, the calculated coordinates were as follows: 

i. Female students and public schools (SSEX=0; SCHTYPE=1) 

                                       

ii. Male students and public schools (SSEX=1; SCHTYPE=1) 

                                       

iii. Female students and private schools (SSEX=0; SCHTYPE=0) 

                                       

iv. Male students and private schools (SSEX=1; SCHTYPE=0) 

                                       

Figure 11.4 shows the graphed coordinates. 
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Figure 11.4. Cross-level interaction effect of school type on the slope of student gender on 
academic achievement 

For student perceptions of assessment (SPA) and school type (SCHTYPE) on academic 

achievement, the information used to calculate the coordinates to graphically represent the cross-level 

interaction effects were: 

a. One standard deviation above the average on SPA,  

b. Average on SPA, 

c. One standard deviation below the average on SPA, 

d. SCHTYPE (Private schools=0; Public schools=1) 

Using the above as guide, the calculated coordinates were as follows: 

i. High SPA and public schools (SPA=1; SCHTYPE=1) 

                                       

ii. Low SPA and public schools (SPA=-1; SCHTYPE=1) 
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iii. Average SPA and public schools (SPA=0; SCHTYPE=1) 

                                       

iv. High SPA and private schools (SPA=1; SCHTYPE=0) 

                                       

v. Low SPA and private schools (SPA=-1; SCHTYPE=0) 

                                         

vi. Average SPA and private schools (SPA=0; SCHTYPE=0) 

                                       

The following figure shows the graphed coordinates. 

 

Figure 11.5. Cross-level interaction effect of school type on the slope of student perceptions of 
assessment on academic achievement 
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For student attitude toward assessment (SATA) and school type (SCHTYPE) on academic 

achievement, the information used to calculate the coordinates to graphically represent the cross-level 

interaction effects were as follows: 

a. One standard deviation above the average on SATA,  

b. Average on SATA, 

c. One standard deviations below the average on SATA, 

d. SCHTYPE (Private schools=0; Public schools=1) 

Using the above as guide, the calculated coordinates were: 

i. High SATA and public schools (SATA=1; SCHTYPE=1) 

                                     

ii. Low SATA and public schools (SATA=-1; SCHTYPE=1) 

                                       

iii. Average SATA and public schools (SATA=0; SCHTYPE=1) 

                                     

iv. High SATA and private schools (SATA=1; SCHTYPE=0) 

                                     

v. Low SATA and private schools (SATA=-1; SCHTYPE=0) 

                                       

vi. Average SATA and private schools (SATA=0; SCHTYPE=0) 

                                     

Figure 11.6 shows the graphed coordinates. 
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Figure 11.6. Cross-level interaction effect of school type on the slope of student attitude towards 
assessment on academic achievement 

It has been shown in Table 11.4 that there are cross-level interaction effects involving the school 

type (SCHTYPE, 12.05 with SSEX; 12.46 with SPA; and -0.63 with SATA) and the three level-1 variables 

namely, student gender (SSEX, -18.63), student perceptions of assessment (SPA, -12.71), and student 

attitude towards assessment (SATA, 0.85). These are illustrated in Figures 11.3, 11.4, and 11.5, 

respectively. It can be observed in Figure 11.3 that there are two lines with different slopes. Each line 

represents the student sex in public and private schools with respect to academic achievement. The 

position of the line and the horizontal slope for females in Group 1 suggests that female 6th grade and 2nd 

year high school students tended to obtain higher and stable NAT scores. Conversely, the line for males 

had a negative slope implying that the boys tended to acquire low NAT scores when compared to girls and 

that the NAT scores tended to decrease in private school. A nearly similar picture can be seen in Figure 

11.4. As this figure shows, there are two intersecting lines that have different slopes. Each line represents 

the relation between student perceptions of assessment and academic achievement in the two school 
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types. The line and the almost horizontal slope for students in the public school indicate that the concerned 

students’ perceptions of assessment had only a slight change. In other words, the mean scores in 

assessment perceptions of Grade 6 and Second Year high school students in the public school appeared 

nearly stable with respect to their NAT scores. This suggests that the concerned students’ views about 

assessment (covering tests and assignments) were almost the same for public school students. On the 

other hand, the line and the negative slope for the private institution imply that assessment perceptions of 

students in this school type tended to decrease with respect to their academic achievement. This means 

that the mean scores in assessment perceptions of Grade 6 and Second Year high school students in the 

private school tended to decline with respect to their scores in the NAT. This could indicate that assessment 

perceptions among these students tended to change or were different among them. This particular result 

reveals disparity in the relationships between assessment perceptions and academic achievement in the 

public and private schools. In the case of Figure 11.5, it likewise shows two lines with different slopes. Each 

of these lines represents the relationship between attitude towards assessment and academic achievement 

of students in the public and private institutions. As can be observed from the figure, though of different 

orientations, both lines have positive slopes indicating positive relationships between the two concerned 

factors in the two school types. However, the positions of the line and the steepness of the slopes in the 

figure imply that 6th grade and 2nd year high school students in public school tended to obtain higher mean 

scores with respect to their NAT scores than those in the private school.  

Figures 11.3, 11.4, and 11.5 generally indicate that students in the public school tended to have 

stable and more positive results involving the relationships of student gender, assessment perceptions, and 

assessment attitude with academic achievement when compared with the results of those in the private 

school. The possible explanation for this is that perhaps private schools adopt different assessment 

methods than public schools, which lean more towards the use of testing as an assessment tool thereby 

making the students in this school type more accustom to test, and in the process develop positive 

behaviour towards test. 
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Table 11.5. Estimation of variance components for the final Two-level Model for Group 1 (6th Grade 
and 2nd Year Student Sample) 

Model 
Estimation of Variance Components 

Between Students 
(n=1,430) 

Between Teachers 
(n=581) 

Null Model 2454.89 6772.06 
Final Model 2406.33 6481.57 

Variance at each level 
Between Students 2454.89/(2454.89 + 6772.06) = 0.2661 = 26.61% 
Between Teachers 6772.06/(2454.89 + 6772.06) = 0.7339 = 73.39% 

Proportion of variance explained by final model 
Between Students (2454.89 – 2406.33)/2454.89 = 0.0198 = 1.98% 
Between Teachers (6772.06 – 6481.57)/6772.06 = 0.0429 = 4.29% 

Proportion of total variance explained by final model 
(0.0198 x 0.2661) + (0.0429 x 0.7339) = 0.0368 = 3.68% 

 

Table 11.5 presents the estimated variance components and the proportions of variance 

explained by the final two-level model for Group 1 (Grade 6 and Second Year high school students).The 

results of the calculations for variance at each level in the null model (see Table 11.2) indicated that most of 

the variance (about 73%) was attributable to teacher characteristics. It was also revealed that about 27% of 

the variance was accounted for by student attributes. These portions of variance were shown and discussed 

earlier. In comparison to the null model, the final model that includes the level-1 and level-2 predictors for 

academic achievement, explains about 1.98% of the variance at the student level (level 1) and about 4.29% 

at the teacher level (level 2). Considering the amount of variance explained by the final model at each level 

in relation to the amount of available variance to be explained at each level, the total variance that the final 

two-level model could explain is about 3.68%.  

The resulting total variance, albeit small in value, indicates that the final model involved factors 

that could explain the outcome variable (academic achievement/NAT scores). However, it also implies that 

there are still other variables not covered in the final model that can predict the academic achievement. This 

suggests that the final model needs to be improved. This can be addressed in relevant future research 

undertakings.  
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11.9.2 Group 2 (Fourth Year Students) Results 

The 2L/HLM analysis results for the Group 2 null model are shown in Table 11.6. As can be 

spotted, there is a significant (u0j = 7593.71, 2 (94) = 4542.90, P<0.01) between-teacher variance 

indicating that the mean aptitude of Fourth Year high school students varied across teacher groups. The 

ICC of 0.70 (7593.71/7593.71.06 + 3271.22 = 0.70 or 70%) provided the empirical and statistical evidence, 

which justifies the multilevel nature of the data for this group. As such, HLM analysis should be carried out 

to determine the relationships among the tested factors from the two levels. 

Table 11.6. Null Model results for the 2L/HLM for Group 2 (4th Year Student Sample) 

 
Final estimation of fixed effects: 
 

 
Fixed Effect 

 

 
Coefficient 

 
Standard Error 

 
T-ratio 

 
Approx. DF 

 
P-value 

For          INTRCPT1, 
B0 
INTRCPT2, G00 

 
495.52 

 
9.06 

 
54.71 

 
94 

 
0.000 

 
Final estimation of variance components: 
 
Random Effect Reliability Standard 

Deviation 
Variance 

Component 
DF Chi-square P-value 

INTRCPT1,  U0 
Level-1,  R 

0.98 87.14 
57.19 

7593.71 
3271.22 

94 4542.90 0.000 

 
Statistics for current covariance components model: 
 

Deviance                              =     23369.64 
Number of estimated parameters   =  3 

 

The ICC likewise indicates that 70% of the variability in the student aptitude is due to teacher 

characteristics while 30% is from student characteristics. The table also presents the reliability estimate of 

0.98. This strongly indicates that enough amount of variance exists among the between-group variables 

thereby making the estimation of the outcome variable tenable. In other words, the reliability implies that the 

teacher-level means can estimate well the student-level outcome variable (aptitude). The clear indication of 

the nesting of data from the null model allows further analysis of the individual contribution of the predictors 
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from the two hierarchical levels. Thus, the 2L/HLM was analysed employing the same procedure as 

described in the previous sections and as used in the evaluation of 2L/HLM for Group 1. The results of the 

2L/HLM analysis are presented in Table 11.7. 

Table 11.7. Two-level model (2L/HLM) for Group 2 (4th Year Student Sample) 

 
Final estimation of fixed effects: 
 

 
Fixed Effect 

 

 
Coefficient 

 
Standard Error 

 
T-ratio 

 
Approx. DF 

 
P-value 

For          INTRCPT1, B0 
INTRCPT2, G00 

 
494.96 

 
10.54 

 
46.94 

 
91 

 
0.000 

AGE1, G01 -105.98 37.40 -2.83 91 0.006 
ACAD_POSTGRAD_1, G02 44.16 18.24 2.42 91 0.018 
EXYR4, G03 -59.73 26.01 -2.30 91 0.024 
For  SPA Slope, B1 
INTRCPT2, G10 

-1.10 0.28 -3.92 2099 0.000 

For  SATA Slope, B2 
INTRCPT2, G20 

0.94 0.12 7.92 2099 0.000 

 
Final estimation of variance components: 
 
Random Effect Reliability Standard 

Deviation 
Variance 

Component 
DF Chi-square P-value 

INTRCPT1,  U0 
Level-1,  R 

0.97 79.71 
56.31 

6353.13 
3170.30 

91 4187.08 0.000 

 
Statistics for current covariance components model: 
 

Deviance                              =     23290.10 
Number of estimated parameters   =  8 

 
Model Comparison Test:  

Chi-square statistic     =    79.54279 
 DF                                  =    5 
 P-value                          =   0.000 

 

As presented in Table 11.7, three level-2 variables namely, age range (AGE1, -105.98), academic 

qualification (ACAD, 44.16), and years of teaching experience (EXYR4, -59.73), and two level-1 variables 

namely, student perceptions of assessment (SPA, -1.10) and student attitude towards assessment (SATA, 

0.94), were directly impacting the outcome variable (Aptitude). The variable AGE1 (below 25 years), ACAD 

(bachelors or postgraduate), and EXYR4 (16-20 years of teaching experience) account for the 70% 

variance while the variables SPA and SATA account for the other 30%. From these results, it was revealed 
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that AGE1 shows a significant (P<0.01) negative effect on student aptitude. This means that the group of 

youngest teachers tended to negatively influence the NCAE scores of Fourth Year high school students. 

Perhaps, young teachers were not yet in a position to provide guidance as they had just joined the teaching 

profession. In addition, young teachers may lack the expertise in the area of aptitude assessment and were 

not ready to prepare students for the aptitude test. Thus, they may be incapable in providing advice on 

matters involving career choice and training on aptitude test. As for the ACAD, it shows a significant 

(P<0.05) positive effect on the aptitude scores of students in this group. This means that teachers’ 

academic qualification tended to enhance the NCAE scores of the concerned students. This is expected as 

high academic degree is believed to boost teachers’ capability in performing their job and in providing 

advice, training or review such as those related to scholastic aptitude. Moreover, the variable EXYR4 

reveals a significant (P<0.05) negative influence on aptitude. This indicates that teachers who were having 

16 to 20 years of teaching experience tended to weaken the NCAE scores of Fourth Year high school 

students. The possible explanation for this result is that perhaps this group of teachers was not yet familiar 

with NCAE as the newly implemented aptitude examination. From the side of the students, the SPA 

discloses a significant (P<0.01) negative impact on student aptitude. This denotes that as the mean scores 

of Fourth Year high school students in assessment perceptions increased (decreased), their NCAE scores 

tended to decrease (increase). However, the variable SATA shows a significant (P<0.01) positive effect on 

aptitude. This suggests that as the mean scores of the concerned students increased (decreased), the 

NCAE scores tended to correspondingly increase (decrease). This result is consistent with the view that 

positive attitude usually elicits positive behaviour. The variables that compose the final model for Group 2 

appear to exhibit mediocre fit with the data when compared with the null model. However, although the 

reduction in the deviance value is so small, it is still a significant difference. Thus, the model is deemed 

justified.  

The variables shown in Table 11.7 were further subjected to interaction analysis to evaluate the 

moderating effects of level-2 predictors on the relations between level-1 independent and dependent 
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variables. The results are given in Table 11.8. As can be spotted from the table, only teachers’ academic 

qualification (ACAD, 0.53) had an interaction effect on student characteristics, particularly the student 

attitude towards assessment (SATA, 1.17). This means that teachers’ academic qualification modified the 

relationship between SATA and aptitude. In other words, teachers’ academic qualification tended to 

strengthen the effect of SATA on aptitude. This is expected as teachers with higher academic qualification 

is deemed competent in preparing students for the test or examination, such as the one related to aptitude. 

Table 11.8. Interaction effect results between level-1 and level-2 predictors for Group 2 (4th Year Student 
Sample) 

 
Final estimation of fixed effects: 
 

 
Fixed Effect 

 

 
Coefficient 

 
Standard Error 

 
T-ratio 

 
Approx. DF 

 
P-value 

For          INTRCPT1, B0 
INTRCPT2, G00 

 
494.96 

 
10.54 

 
46.94 

 
91 

 
0.000 

AGE1, G01 -105.98 37.40 -2.83 91 0.006 
ACAD_POSTGRAD, G02 44.17 18.24 2.42 91 0.018 
EXYR4, G03 -59.73 26.01 -2.30 91 0.024 
For  SPAS Slope, B1 
INTRCPT2, G10 

-1.32 0.37 -3.56 2093 0.001 

AGE1, G11 -0.74 1.27 -0.58 2093 0.562 
ACAD_POSTGRAD, G12  0.57 0.60   0.95 2093 0.341 
EXYR4, G13  0.16 0.77   0.21 2093 0.831 
For  SATA Slope, B2 
INTRCPT2, G20 

 1.17 0.16   7.34 2093 0.000 

AGE1, G21  0.10 0.51   0.19 2093 0.852 
ACAD_POSTGRAD, G22  0.53 0.26 -2.05 2093   0.040* 
EXYR4, G23 -0.43 0.34 -1.27 2093 0.206 
 
Final estimation of variance components: 
 
Random Effect Reliability Standard 

Deviation 
Variance 

Component 
DF Chi-square P-value 

INTRCPT1,  U0 
Level-1,  R 

0.97 79.71 
56.22 

6353.70 
3161.14 

91 4199.23 0.000 

 
Statistics for current covariance components model: 
 

Deviance                                   =  
23284.28 Number of estimated 
parameters   =  14 

 
Model Comparison Test:  

Chi-square statistic     =    85.36 
 DF                                  =    11 
 P-value                          =   0.000 

*Cross-level interaction effect (P<0.01) 
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Based on the results presented in Tables 11.6, 11.7, and 11.8, the final 2L/HLM for the fourth year 

group can be specified by the equations as follows: 

Level-1 model:                                                   (11.14) 

                                                        
Level-2 model:                                                             (11.15)

               

                                                        (11.16) 

                                             (11.17) 

The final model is represented by the equation resulting from substituting Equations 11.15 to 

11.17 into Equation 11.14: 

                                                          

                                           

                            

The final two-level model for Group 2 (4th year high school students) represents five direct effects, 

one cross-level interaction effect, and a random error. Five variables were found to be statistically significant 

(P<0.01/P<0.05) to influence aptitude (see Table 11.7). These variables representing the direct effects are 

teachers’ age range of below 25 years (AGE1, Y01), academic qualification (ACAD, Y02), and teaching 

experience of 16 to 20 years (EXYR4, Y03) at level-2, and two level-1 variables namely, student perceptions 

of assessment (SPA, Y10) and student attitude towards assessment (SATA, Y20). The cross-level interaction 

involves academic qualification (ACAD) and one level-1 predictor, SATA (Y21). The random error is 

represented in the equation by the terms “u0j + u1j(SPA) + u2j(SATA) + rij ”. These relationships are shown in 

Figure 11.7.  

 

 

(11.18) 
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Figure 11.7. Final Two-level Model for Group 2 (4th Year Student Sample) 

11.9.2.1 Cross-level Interaction Effect 

A part of the equation for the final model for Group 2 (4th year high school students) can be drawn 

to show a cross-level interaction effect.  For the teacher’s academic qualification (ACAD) and student attitude 

toward assessment (SATA) on Aptitude, these are as follows: 

                                        

Where:                                    

The information used to calculate the coordinates used to graphically represent the cross-level 

interaction effect between SATA and ACAD were the following: 

a. One standard deviation above the average on SATA,  

b. Average on SATA, 
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c. One standard deviation below the average on SATA, 

d. ACAD (Bachelor’s degree=0; Postgraduate degree=1) 

Using the above as guide, the calculated coordinates were as follows: 

i. High SATA and bachelor’s degree (SATA=1; ACAD=0) 

                                        

ii. Low SATA and bachelor’s degree (SATA=-1; ACAD=0) 

                                          

iii. Average SATA and bachelor’s degree (SATA=0; ACAD=0) 

                                        

iv. High SATA and postgraduate degree (SATA=1; ACAD=1) 

                                        

v. Low SATA and postgraduate degree (SATA=-1; ACAD=1) 

                                          

vi. Average SATA and postgraduate degree (SATA=0; ACAD=1) 

                                        

 

The following figure shows the pictorial representation of the interaction effect between SATA and 

ACAD. 
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Figure 11.8. Cross-level interaction effect of academic qualification on the slope of student attitude 
towards assessment 

It has been shown in Table 11.8 that there is a cross-level interaction effect involving the 

academic qualification (ACAD, 0.53) and one level-1 variable, the student attitude towards assessment 

(SATA, 1.17). This is illustrated in Figure 11.8. It can be observed in this figure that there are two lines with 

different slopes. Each line represents the relation between SATA and aptitude with respect to ACAD. 

Though of different positions, both lines have positive slopes indicating that ACAD strengthened the positive 

relationships between the two concerned factors. However, the positions of the line and the inclination of 

the slopes imply that teachers with higher academic qualification had the tendency to enhance the positive 

relationship between SATA and aptitude. Again, this was expected as higher academic qualification is 

believed to make teachers more competent in preparing students for the test.    
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Table 11.9. Estimation of variance components for the final Two-level Model for Group 2 (4th Year 
Student Sample) 

Model 
Estimation of Variance Components 

Between Students 
(n=647) 

Between Teachers 
(n=581) 

Null Model 3271.22 7593.71 
Final Model 3170.30 6353.13 

Variance at each level 
Between Students 3271.22/(3271.22+ 7593.71) = 0.3011 = 30.11% 
Between Teachers 7593.71/(3271.22 + 7593.71) = 0.6989 = 69.89% 

Proportion of variance explained by final model 
Between Students (3271.22 – 3170.30)/3271.22 = 0.0309 = 3.09% 
Between Teachers (7593.71 – 6353.13)/7593.71 = 0.1634 = 16.34% 

Proportion of total variance explained by final model 
(0.0309 x 0.3011) + (0.1634 x 0.6989) = 0.1235 = 12.35% 

 

Table 11.9 shows the estimated variance components and the proportions of variance explained 

by the final two-level model for Group 2 (Fourth Year high school students).The results of the computations 

for variance at each level in the null model (see Table 11.6) indicated that about 70% of the variance was 

accounted for by teacher-level variables while about 30% of the variance was due to student-level variables. 

These percentages of variance were shown and discussed in the relevant section. Compared to null model, 

the final model, which includes the level-1 and level-2 predictors for aptitude, explains about 3.09% of the 

variance at the student level (level 1) and about 16.34% at the teacher level (level 2). Taking into account 

the amount of variance explained by the final model at each level and the amount of available variance to 

be explained at that level, the total variance that can be explained by the final two-level model is about 

12.35%.  

The resulting total variance indicates that the final model contained factors that could explain the 

outcome variable (aptitude). However, it also denotes that there are other variables not covered in the final 

model that can explain student aptitude (NCAE scores). This suggests that the final model needs further 

improvement. This can be further tested and improved with the inclusion of related variables in future 

research studies.  
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The results of the 2L/HLM analyses for both Groups 1 and 2 generally confirmed the results of 

SEM (Chapter 10) that age range, academic qualification, years of teaching experience, and school type 

(teacher-level variables) can affect other teacher and student variables including the outcome variables 

(academic achievement and aptitude). In addition, student sex, assessment perceptions, and assessment 

attitude (student-level factors) can predict either or both dependent variables (academic achievement/NAT 

scores and/or aptitude/ NCAE scores).  

11.10 Summary  

This chapter highlighted the limitations of SEM and the strengths of HLM in analysing multilevel 

data. It likewise dealt with the concepts of HLM, and the procedure and results of HLM analysis.  

The HLM analysis was carried out to address the relevant research questions. Specifically, it was 

executed to appropriately examine the directional relations among factors operating at two hierarchical 

levels (teacher and student levels) and to investigate the effects of these factors on the outcome variables. 

To run the analysis, the HLM 6.08 software was employed. The steps taken as part of the procedure in 

building HLM include the creation of the null model, evaluation of level-1 predictors, examination of level-2 

variables, and the interaction between level-1 and level-2 factors. Moreover, two independent HLM 

analyses for two groups of students were carried out.  

The results of the HLM analysis revealed that the two-level hierarchical linear model was the 

model that reflected the data from the two groups of sample. The final two-level model for Group 1 (6th 

Grade and 2nd Year high school students) constituted five direct effects and three cross-level interaction 

effects. The five variables that were found to be statistically significant to directly influence academic 

achievement include teachers’ age range of 60 years and above and school type at the teacher level, and 

student gender, student perceptions of assessment, and student attitude towards assessment at the student 

level. The group of teachers who were 60 years and above, school type, student perceptions of 

assessment, and student attitude towards assessment all showed significant positive effects on academic 
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achievement. Conversely, the student gender revealed a significant negative effect on academic 

achievement. The cross-level interactions for this group involved school type at the teacher level and the 

three student-level predictors namely, gender, student perceptions of assessment, and student attitude 

towards assessment. This indicated that the school type modified the magnitude and the direction of the 

relationships between level-1 predictors and academic achievement. Specific results revealed that the 

school type influenced the negative effect of gender factor on academic achievement. However, the school 

type moderated the positive relationships between student perceptions of assessment and academic 

achievement and between student attitude towards assessment and academic achievement. On the other 

hand, the final two-level model for Group 2 (4th year high school students) comprised five direct effects and 

one cross-level interaction effect. The five variables that were found to be statistically significant to directly 

influence aptitude include teachers’ age range of below 25 years, academic qualification, and teach ing 

experience of 16 to 20 years at teacher level, and student perceptions of assessment and student attitude 

towards assessment at student level. Specific results disclosed that academic qualification and student 

attitude towards assessment showed significant positive effects on aptitude. In contrast, teachers’ age 

range of below 25 years, teaching experience of 16 to 20 years, and student perceptions of assessment 

revealed significant negative effects on student aptitude. The cross-level interaction for this group involved 

academic qualification and student attitude towards assessment. The result indicated that teachers with 

higher academic qualification had the tendency to enhance the positive relationship between student 

attitude towards assessment and aptitude.  

The results of the 2L/HLM analyses for both Groups 1 and 2 generally confirmed the results of 

SEM (Chapter 10) that factors such as age range, academic qualification, years of teaching experience, and 

school type can affect other teacher and student variables, including the outcome variables. In addition, 

student gender, student assessment perceptions, and student assessment attitude can predict both or 

either or both of the dependent variables (academic achievement/NAT scores and aptitude/NCAE scores).  
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Chapter 12: Conclusion 
  

12.1 Introduction  

This study examined the assessment literacy of the elementary and secondary school teachers in 

the province of Tawi-Tawi, Philippines. It attempted to establish the directional influence of teacher 

assessment literacy on student academic achievement and aptitude through the mediating factors namely, 

assessment practices, teaching practices, assessment perceptions, and assessment attitude. In addition, 

the study explored the influence of demographic factors such as teacher’s gender, age range, academic 

qualification, years of teaching experience, and school type on teacher assessment literacy and other 

teacher-level factors, and student gender on student-level variables. These objectives are reflected in the 

research questions stated in Chapters 1 and 9. To answer the research questions, this study adopted a 

framework (see Chapter 2) and employed methods in the analysis of the resulting data from the responses 

of teacher and student participants (see Chapter 3). From the results of data analyses, findings and 

implications were drawn. These findings and implications are presented in this chapter.  Specifically, this 

concluding chapter highlights the design of the study and provides the summary of the findings, the relevant 

implications, and the limitations of the study.  

12.2 The Design of the Study 

This research study was generally concerned with the assessment literacy and how it contributes to 

academic achievement and aptitude. To address this, a number of questions that involved variables or 

factors at the teacher and student levels were posed. At the teacher level, the variables include teacher 

assessment literacy, assessment practices, teaching practices, and demographic factors such as gender, 

age range, academic qualification, years of teaching experience, school level, and school type. At the 

student level, the factors include student perceptions of assessment, student attitude towards assessment, 
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academic achievement, aptitude, and gender as a demographic factor. These factors, including the 

proposed relationships among them, were investigated using the responses of the 582 elementary and 

secondary school teachers and 2,077 elementary and secondary school students from the three targeted 

levels: Grade 6 Elementary, Second Year High School, and Fourth Year High School. These responses 

were collected during the School Year (S.Y.) 2010-2011. 

The factors were gauged through carefully selected, modified, developed, and validated 

scales/instruments. The appropriateness of the instruments/scales was based on the objectives of the study 

and the research questions stated in Chapters 1, 9, and 10. The instruments/scales employed in this study 

include:  

 Assessment Literacy Inventory (ALI) by Mertler and Campbell (2005);  

 Assessment Practices Inventory (API), which was developed based on the available 

framework/literature and teacher questionnaire of PCAP-CCME (2010) and TIMSS (IEA, 1999), and 

Practices of Assessment Inventory (PAI) (Brown, et al., 2009);  

 Teaching Practices Scale (TPS) that was adopted from the 2008 Teaching and Learning International 

Survey (TALIS) Teacher Questionnaire (OECD, 2009a; 2010);  

 Student Perceptions of Assessment Scale (SPAS) that was adapted from the Students’ Perceptions 

of Assessment Questionnaire (SPAQ) (Cavanagh, Waldrip, Romanoski, Dorman, & Fisher, 2005; 

Waldrip, Fisher, & Dorman, 2008); and 

 Student Attitude towards Assessment Scale (SATAS) that was developed using the ‘Attitude Scale’ 

by Mickelson (1990) and relevant information from the literature as guide.  

The students’ academic achievement and aptitude were the secondary data (standardised scores) 

obtained from the 2010-2011 National Achievement Test (NAT) and the National Career Assessment 

Examination (NCAE) (DepEd-NETRC, 2013). The validity and reliability of the scales were established 

through Rasch scaling employing ConQuest 2.0 (Wu, Adams, Wilson & Haldane, 2007) and confirmatory 

factor analysis (CFA) using LISREL 8.80 (Jöreskog & Sörbom, 2006). Moreover, the psychometric utilities 
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of the scales were established using the data gathered from the teacher and student respondents.  

The data from the validated scales and from the NAT and NCAE were utilised to examine the 

factors considered in this study, and to answer the research questions. In the investigation process, the 

descriptive and inferential statistical techniques and the corresponding specialised software were employed. 

Specifically, the frequency, mean, standard deviation, and percentage were used to describe the levels of 

assessment literacy, assessment practices, teaching practices, assessment perceptions, assessment 

attitude, academic achievement, aptitude, and the distributions of the demographic factors. The t-test of 

independent samples and one-way Analysis of Variance (ANOVA) were employed to determine the 

significant differences on the levels of teachers’ and students’ abilities, endorsement, and report. The 

analyses of descriptive statistics, t-test, and ANOVA were carried out using SPSS 16.0 (SPSS, Inc., 2007a). 

To examine the directional relations among the variables at each of the teacher and student levels, the 

structural equation modeling (SEM) was utilised. The SEM was performed using LISREL 8.80 (Jöreskog & 

Sörbom, 2006). To further determine the directional influence of teacher assessment literacy on academic 

achievement and aptitude through the intervening variables at the teacher and student levels, the 

hierarchical linear modeling (HLM) was employed. The HLM 6.08 (Raudenbush, Bryk, & Congdon, 2009) 

was used in running the HLM analysis. To support the aims of the study, triangulation of data was used and 

included analysis of qualitative responses from selected elementary and high schoolteacher participants to 

help enrich the interpretation of the quantitative results on assessment literacy. Interview questions were 

employed to gather the qualitative data. These qualitative data were analysed by using the common themes 

and by employing SPSS Text Analysis software. All analyses underpinned by a mixed-methods design were 

carried out following the conceptual framework presented in Chapter 2. 

12.3 Summary of the Findings 

This section presents the summary of the key findings that were drawn from the analysed data. The 

findings served to answer the research questions presented in Chapters 1 and 9, and as the contributions of 
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this study to the Philippine education system and broadly to the assessment literature. These findings are 

presented below according to the variables and the specific research questions. 

12.3.1 Assessment literacy 

 RQ1: What is the level of assessment literacy of the elementary and secondary school teachers? 

The assessment literacy levels of the elementary and secondary school teachers in the province of 

Tawi-Tawi, Philippines were relatively low. In terms of the specific standards, both groups of teacher 

respondents were all below average. Of the standards tested, both groups performed highest on Standard 1 

(Choosing assessment methods appropriate for instructional decisions) and lowest on Standard 2 

(Developing assessment methods appropriate for instructional decisions). The results suggest that while 

Tawi-Tawi teachers, to a certain extent, possessed knowledge in selecting assessment methods as 

illustrated by their highest performance in Standard 1, they nonetheless lacked knowledge in developing 

them as indicated by their lowest performance in Standard 2. These findings are supported by the interview 

results. Teachers reported that they choose assessment methods and tools that are valid and reliable. 

However, when asked about their views on valid and reliable assessment forms, some teachers provided 

responses that were not in accordance with the concepts of validity and reliability. Moreover, some of them 

appeared to be unfamiliar with the methods of establishing these two important qualities of any measuring 

instrument. Specifically, some teacher respondents associated validity and reliability with the test scores or 

with passing the test, and with their own operational definitions. 

12.3.2 Assessment practices 

 RQ2: What are the assessment practices of the elementary and secondary school teachers? 

The elementary and secondary school teachers generally indicated that they frequently practise 

assessment with respect to purpose, design, and communication. Of these keys to quality classroom 

assessment, their foremost consideration was ‘purpose’ in employing assessment, though they also 
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consider using appropriate assessment design and communicating assessment results frequently. In other 

words, when doing assessment activity, they often consider the purpose of doing it, the procedure in 

choosing and applying the relevant assessment methods/tools, and the proper communication of 

assessment results. Besides, most teacher respondents reported that they commonly use multiple choice 

and completion types of test as their assessment tool. Considering these results, the elementary and 

secondary school teachers in the province of Tawi-Tawi, Philippines generally appeared to practise useful 

assessment strategies by giving attention to its purpose, its design, and its results.  

12.3.3 Teaching practices 

 RQ3: What are the teaching practices of the elementary and secondary school teachers? 

The elementary and secondary school teachers generally appeared to practise a mix of direct 

transmission and alternative approaches in more than half of their lessons. Their dominant teaching 

practices were on ‘structuring activities’, although they also practise ‘student-oriented activities’ and 

‘enhanced activities’ in more than half of their lessons. Of the three specific teaching activities, the 

‘enhanced activities’ was the least used. These results pointed out that, although both tested methods were 

used in more than half of the lessons, the elementary and high school teachers in the province of Tawi-Tawi 

were more inclined to use the direct transmission method as indicated by ‘structuring activities’ as their main 

practice. In other words, instructional activities were mostly prepared and structured by teachers.   

12.3.4 Perceptions of assessment 

 RQ4: What are the perceptions of the elementary and secondary school students on assessment? 

The students’ (Grade 6 pupils, Second Year and Fourth Year high school students) perceptions of 

assessment appeared to be more positive as indicated by their high mean scores. Particularly, the student 

respondents exhibited positive perceptions of test and assignment as indicated by their average mean 

scores. However, between these two types of assessment activities/tools, they appeared to have more 
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positive perceptions towards test. In other words, student respondents view test as a preferential 

assessment tool. This is expected as the education system in the Philippines considers test as one of the 

major assessment tools and as the students were more familiar with this assessment mode. 

12.3.5 Attitude towards assessment 

 RQ5: What is the attitude of the elementary and secondary school students towards assessment? 

The student respondents generally exhibited positive attitude towards assessment as indicated by 

their high mean score. In other words, students consider assessment as contributory to their academic 

achievement, success in school, and to their education in general.  

12.3.6 Academic achievement 

 RQ6: What is the level of academic achievement of Grade 6 and Second Year high school 

students? 

The overall level of academic achievement of the Grade 6 and Second Year high school students 

was below average as indicated by their obtained NAT mean score. This implies that the concerned 

students obtained low performances in the core areas tested in the NAT namely, Filipino (Philippine national 

language), Mathematics, English, Science, and HEKASI (Heograpiya, Kasaysayan, and Sibika or 

Geography, History, and Civics).  

12.3.7 General aptitude 

 RQ7: What is the level of general aptitude of Fourth Year high school students? 

The level of general aptitude of Fourth Year high school students was also below average as 

indicated by their NCAE mean score. The result implies that their aptitude was low in the core tested areas 

of NCAE namely, Filipino, Mathematics, English, Science, and Araling Panlipunan (Social Studies).  

 

 



338 
 

12.3.8 Significant mean differences 

 RQ8: Is there any significant difference on the levels of elementary and secondary school teachers’ 

assessment literacy, assessment practices, and teaching practices in terms of gender, age range, 

academic qualification, years of teaching experience, school level, and school type?  

   The t-test/ANOVA results indicated the following: 

 Male teachers had more knowledge than their female counterpart in Standard 4 (Using 

assessment results when making decisions about individual students, planning teaching, developing 

curriculum, and school improvement); 

  Teachers whose age was below 25 years had higher assessment literacy than those whose 

age was within 40 to 49 years in Standard 2; 

 Those with postgraduate qualifications had better assessment literacy than those with bachelor 

degree in Standard 3 (Administering, scoring, and interpreting the results of both externally produced and 

teacher-produced assessment methods), Standard 4, assessment communication, and in terms of the 

overall assessment literacy; 

 High school teachers appeared to possess higher assessment literacy than elementary school 

teachers in Standard 4, Standard 6 (Communicating assessment results to students, parents, other lay 

audiences, and other educators), Standard 7 (Recognizing unethical, illegal, and otherwise inappropriate 

assessment methods and uses of assessment information), and in their overall assessment literacy; 

 Teachers who had 1-5 years of teaching experience appeared to have more knowledge than 

those who had 11-15 years and 21-25 years of teaching experience in Standard 2. Teachers who had 6-10 

years of teaching experience also exhibited higher assessment literacy than those with 1-5 years of 

teaching experience in Standard 5 (Developing valid pupil grading procedures, which use pupil 

assessments). Moreover, teachers who had 6-10 years of teaching experience appeared to be more literate 

than those with 16-20 years of teaching experience in Standard 7. Furthermore, teachers with more than 30 
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years of teaching experience appeared to practise ‘student-oriented activities’ more than those with 6-10 

years of teaching experience. 

 Those from private school appeared to have higher assessment literacy than teachers from 

public school in Standard 2 (Developing assessment methods appropriate for instructional decisions) and in 

terms of their overall assessment literacy. However, public school teachers appeared to be more structured 

in their teaching activities than their counterpart in the private school.  

12.3.9 Relationships among tested factors 

12.3.9.1 Teacher-level factors 

 RQ9.1.1: What is the influence of gender, age range, academic qualification, years of teaching 

experience, and school type on teacher assessment literacy, assessment practices, and teaching 

practices? 

The structural equation modeling (SEM)/path analysis results indicated the following: 

 Higher academic qualification positively influenced teachers’ assessment literacy, including 

those that are specific to Standard 3, Standard 4, and Standard 6, and teachers’ assessment practices, 

including those that are related to assessment purpose and communication;  

 Teaching in private school had a positive impact on teachers’ overall assessment literacy and 

on specific literacy pertaining to Standards 2, 5, and 6; however, it had a negative influence on assessment 

practices concerning purpose and on teaching practices concerning structuring activities; 

 Teachers’ young age had a positive impact on assessment practices, including those related to 

assessment purpose and design, and on teaching practices pertaining to structuring and enhanced 

activities;  

 Longer teaching service/experience as determined by the number of years positively 

influenced teaching practices, including those related to structuring and student-oriented activities; and 

 Male teachers had a positive influence on assessment literacy pertaining to Standard 4, and 
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on teaching practices involving structuring activities; 

 RQ9.1.2: What is the influence of teachers’ assessment literacy on their assessment and teaching 

practices? 

Teachers’ assessment literacy had a negative impact on their teaching practices. However, 

teachers’ assessment literacy on Standard 5 positively influenced their assessment practices involving 

assessment purpose and design and their assessment literacy on Standard 7 negatively affected their 

teaching practices involving enhanced activities; 

 RQ9.1.3: What is the influence of teachers’ assessment practices on their teaching practices? 

Teachers’ assessment practices had a positive effect on their teaching practices; specifically, 

teachers’ assessment practices concerning assessment purpose positively influenced their teaching 

practices involving structuring and student-oriented activities, and their assessment practices concerning 

assessment communication positively influenced all their teaching activities (structuring, student-oriented, 

and enhanced activities). 

12.3.9.2 Student-level factors 

 RQ9.2.1: What is the influence of gender on student perceptions of assessment, student attitude 

towards assessment, academic achievement, and aptitude? 

Grade 6 and Second Year high school female students had a positive impact on attitude towards 

assessment and academic achievement. In addition, Fourth Year high school female students had an 

impact on attitude towards assessment; 

 RQ9.2.2: What is the influence of students’ perceptions of assessment on their attitude towards 

assessment? 

The students’ perceptions of assessment generally appeared to positively influence their attitude 

towards assessment. 
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 RQ9.2.3: What is the impact of Grade 6 and Second Year high school students’ perceptions of 

assessment and attitude towards assessment on their academic achievement?  

The assessment perceptions of Grade 6 and Second Year high school students had a positive 

influence on their attitude towards assessment and academic achievement. Besides, Grade 6 and Second 

Year high school students’ perceptions of test positively affected their attitude towards assessment. 

Moreover, Grade 6 and Second Year high school students’ perceptions of assignment positively affected 

their attitude towards assessment and academic achievement. 

 RQ9.2.4: What is the impact of Fourth Year high school students’ perceptions of assessment and 

attitude towards assessment on their aptitude?  

The Fourth Year high school students’ perceptions of assessment positively influenced their attitude 

towards assessment and their attitude towards assessment positively affected their aptitude. Specifically, 

their perceptions of test and assignment positively affected their attitude towards assessment, and their 

perceptions of assignment had a positive impact on their aptitude. Additionally, their attitude towards 

assessment had a positive influence on their aptitude. 

12.3.9.3 Effect of teacher assessment literacy on academic achievement and aptitude through the 

mediating variables at the teacher and student levels 

 RQ9.1.4: What is the influence of teacher assessment literacy on student academic achievement 

and aptitude through assessment practices, teaching practices, student perceptions of assessment, 

and student attitude towards assessment?  

The HLM analysis results indicated that teachers who were 60 years old and above, female 

students, student perceptions of assessment, student attitude towards assessment, and being in the public 

school all had direct effects on the academic achievement of Grade 6 and Second Year high school 

students. Being in the public school also influenced the effects of these students’ gender, assessment 

perceptions, and assessment attitude on their academic achievement. Moreover, teachers with high 
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academic qualification and student attitude towards assessment positively influenced the aptitude of Fourth 

Year high school students. Conversely, teachers who were below 25 years old, assessment perceptions, 

and teachers with 16 to 20 years of teaching experience had a negative effect on Fourth Year high school 

students’ aptitude. Furthermore, teachers’ academic qualification had a negative effect on students’ attitude 

towards assessment. 

The HLM analysis results on the interaction of school type on the assessment perception indicated 

that Grade 6 and Second Year high school students in the private school had lesser positive perception 

than those in the public school. On the interaction of school type on the assessment attitude of Grade 6 and 

Second Year High School students, the result indicated that those from the public school tended to have 

more positive attitude towards assessment than their counterpart in the private school. Besides, the result 

on the interaction of school type on gender implied that female students had more or less the same level of 

achievement in both school types. However, male students in the public school tended to obtain higher 

achievement than male students in the private school. On the interaction of academic qualification on 

Fourth Year High School students’ assessment attitude, the result implied that teachers with higher 

academic qualification (postgraduate units and degrees) tended to positively influence students’ attitude 

towards assessment and aptitude.  

12.4 Theoretical Implications  

The issue of assessment literacy among teachers has appeared in the literature. From this 

available literature, it has been stressed that assessment literacy is one of the essential attributes that 

classroom teachers need to possess. This emphasis arises from the view that teachers who are 

assessment literate are in a better position to carry out good teaching and to promote greater learning. As a 

result, assessment standards such as those implemented in the U.S. and Australia have been developed as 

a guide to help boost teachers’ capability in the area of assessment and to help ensure the needed 

competency in this domain. A number of educational researchers have also conducted studies on 
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assessment literacy using the standards to provide evidence of teachers’ knowledge and skills in student 

assessment and to identify relevant areas for possible intervention or improvement.  

However, despite the continuing emphasis on the importance of assessment literacy on teacher 

competence, there are still shortcomings that can be cited. First, the research studies on assessment 

literacy are still insufficient. There have been many studies conducted on assessment preparation of 

teachers and on teachers’ use of assessment but only few have focused directly on teachers’ actual 

knowledge/skills in the area of student assessment (Plake & Impara, 1997). Besides, most of the studies 

conducted on assessment literacy have been undertaken in the United States and perhaps few Western 

countries. Research of this kind has not been widespread in countries in the Asia-Pacific region, including 

the Philippines. Second, studies on assessment literacy have been limited to the investigation of teachers’ 

knowledge/skills on specific areas as described in the assessment standards. There has been no attempt to 

examine the possible effect of other factors such as demographic variables and other teacher 

characteristics on assessment literacy. Moreover, despite the perceived relationships of assessment literacy 

with other education variables such as those related to teaching and learning, an attempt to link it with these 

variables has not been carried out or has not been widespread, if any. And third, the absence of research 

and information on teachers’ assessment literacy in a number of countries, including the Philippines, has led 

to inattention to assessment literacy studies and to unprioritised assessment intervention/reform. These 

gaps formed part of the rationale to conceptualise and administer this study.   

 From the shortcomings/gaps identified above, the general contributions of this study are fourfold. 

First, this study used the established assessment standards and revealed findings on assessment literacy 

of in-service teachers who came from a different context. As such, it provides additional information to the 

available literature on assessment literacy and helps highlight this issue. In addition, it provides support to 

the previous studies while it presents new information on teachers’ assessment literacy. For instance, the 

study confirms the previous finding that teachers possess low assessment literacy while it reveals that in-

service teachers were strong in Standard 1 and weak in Standard 2, a new finding concerning the specific 
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assessment standards. Second, the study expanded the focus by not only examining the teachers’ 

assessment literacy on assessment principles as expressed or delineated by the assessment standards but 

also the relationships of this attribute in general, and specific standards in particular, with relevant variables. 

As mentioned earlier, experts have stressed that assessment literacy facilitates high quality assessment 

and good teaching. This implies that assessment literacy supports and exerts influence on assessment and 

teaching practices, which may further impact on student learning and other student attributes. This is in 

agreement with available theories such as the 3-P Model as cited in Chapter 2, in which assessment 

literacy can be viewed as part of the so-called ‘presage factors’ that are expected to influence the ‘process’ 

and eventually the ‘product’ in educational setting. To capture experts’ assertion and the implied 

relationships, this study included a number of variables, which were believed to interact with assessment 

literacy. These include the demographic factors/teacher characteristics such as gender, age range, 

academic qualification, years of experience, and school type and other education variables such as 

assessment practices and its sub-constructs, teaching practices and its sub-factors, students’ perceptions 

of assessment and its sub-variables, student attitude towards assessment, academic achievement and 

aptitude. From the results, some findings did not confirm the relationships as hypothesised in this study. 

However, there are also findings that indicate interactions between assessment literacy and other variables. 

For instance, school type and teachers’ academic qualification were found to exert a positive effect on 

teachers’ assessment literacy. Also, teachers’ assessment literacy in Standard 5 (Developing valid pupil 

grading procedures which use pupil assessments) was found to positively influence assessment practices 

involving purpose, which further impacts on teaching practices concerning structuring and student-oriented 

activities. Thus, some relationships can be traced. However, these findings cannot be considered 

conclusive because of the possible influence of other factors that were not covered in the study. Hence, 

further research involving these variables and their assumed relationships is warranted. While not being 

conclusive, this study helps set the context and provide information that can be the basis for developing and 

testing new propositions in the relevant studies in the future. Third, the study attempted to examine 
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constructs such as assessment perceptions and assessment attitude that have not been covered in the 

previous studies or perhaps that have been least investigated, if any. On assessment perceptions, few 

studies are available but test and assignment as covered in this study were not part of the investigation. 

Moreover, studies on attitude towards assessment have not been available at the time of this study. Hence, 

this study provides new information on factors associated with assessment that can be made part of the 

bases for improving student learning. However, while these factors were deemed important and related to 

the issue of assessment literacy, relevant findings are still inconclusive and cannot be generalized to other 

contexts. As new findings, they are still subject to confirmation or refutation by other studies. Thus, further 

research on these factors is also warranted. Nevertheless, this helps provide information for the 

development and testing of new framework in future research. And finally, this study helps highlight the 

issue and provides new information/empirical evidence on basic education teachers’ assessment literacy 

that can be one of the bases in formulating and excogitating relevant policies and programs and in 

launching assessment reform in the Philippines, including Tawi-Tawi.    

This study might be the first one to investigate the link/relationships of assessment literacy with 

other factors. In the Philippines and in the province of Tawi-Tawi, this study is the first to be conducted 

among in-service teachers in the elementary and secondary levels. 

12.5 Methodological Implications  

This research study involved questions (see Chapters 1,9, and 10) that sought to examine 

assessment literacy and other relevant factors, including the possible relationships that exist among them. 

To investigate these factors and their relationships, theoretical framework (see Chapter 2) was developed 

from related information in the available literature. The theoretical framework guided the analyses of the 

tested factors and their relationships.  

To gather quantitative data for the involved variables, survey instruments/scales were used. These 

instruments/scales were validated and calibrated to obtain reliable data for subsequent analysis. Initially, the 
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instruments/scales were subjected to professional/expert validation (content validity). After which, construct 

validity was established through Rasch Model (Rasch, 1960) and CFA using ConQuest 2.0 (Wu, Adams, 

Wilson, & Haldane, 2007) and LISREL 8.80 (Jöreskog & Sörbom, 2006), respectively. The data from the 

validated/calibrated instruments/scales were analysed following a particular method and employing 

statistical techniques and software. 

In the analysis of teacher and student data, the embedded mixed-methods design (Creswell, 2008) 

was employed. Under this design, both quantitative and qualitative methods were used. However, the 

quantitative method was a dominant approach as the data collected for this study were mostly in the form of 

numbers/scales. The qualitative method was a supporting approach providing data that support the 

interpretation of the quantitative data. Prior to quantitative analysis, the data, which were in the form of raw 

scores, were transformed into measures to achieve uniformity for more valid interpretation of the results. 

The weighted likelihood estimation (WLE) technique (Warm, 1989) was employed to carry out the score 

transformation. Transformed scores using the WLE method were further converted to W scale (developed 

by Woodcock and Dahl in 1971). Further conversion of WLE scores into W scale was done to eliminate the 

negative values and the decimal values, and for convenient interpretation of the analysis results. To 

transform raw scores into WLE, ConQuest 2.0 (Wu, Adams, Wilson, & Haldane, 2007) was used. To further 

transform WLE scores to W scores, Microsoft Excel was employed. Moreover, listwise deletion, one of the 

case methods, was used to handle the missing data. This was employed, as missing data were very 

minimal in this study and to ensure that analyses were conducted with the same number of cases (Kline, 

2011). Listwise deletion was carried out using LISREL 8.80. 

The quantitative analysis utilised frequency, mean, standard deviation, and percentage to describe 

the data. To determine significant differences in the means of variables, t-test of dependent samples and 

one-way ANOVA were used. SPSS 16.0 (SPSS, Inc. 2007) was employed to run the descriptive analysis, t-

test, and ANOVA. As indicated earlier, relationships among the tested factors were also examined in this 

study. In treating the relationships, factors were first grouped into teacher and student levels. This was to 
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properly determine the directional influence at each of these levels. To analyse the relationships at each 

level, structural equation modeling (SEM), or specifically path analysis – a single-level procedure, was 

carried out using LISREL 8.80. The existence of the two levels (teacher and student levels) was indicative 

of the hierarchical or nesting structure of the data. As such, analysis of the relationships and interactions 

between teacher-level variables and student-level variables, and the influence of all variables from the two 

levels on the outcome variables required proper technique. Thus, hierarchical linear modeling (HLM), a 

multilevel technique, was employed for the directional relations among the tested variables from the two 

levels. To run HLM, HLM 6.08 software was used.  

To support and enrich the interpretation of the quantitative results, qualitative data from selected 

teacher and student participants were collected through semi-structured interview. Analysis of interview 

responses was undertaken by identifying the common themes (thematic analysis). This was carried out 

using the SPSS Text Analysis software.  

With the employed procedures and techniques briefly described above, this study provides a 

number of relevant implications. In any research study, the objectives as reflected in the research questions 

and the study’s theoretical framework are initially advanced. These should determine the selection of 

method and statistical techniques. In other words, the kind of method and techniques to be used should be 

dictated by the aims and theoretical propositions of the study and not otherwise. Moreover, in the case of 

survey research, it is important to subject the questionnaires/instruments/scales to rigorous validation 

process to secure dependable data and to achieve desirable degree of objectivity. This requires the use of 

appropriate techniques. The Rasch model as used in this study has been articulated as a useful 

psychometric technique when gauging any measuring instrument. The Rasch’s special properties of item 

and person independence and unidimensionality, and its characteristic of being mathematically sound 

provide the strength and ensure any possible objectivity in deciding whether any instrument/scale 

possesses measurement capacity. Hence, the use of the Rasch model is promising, especially in the 

context of the Philippines and Tawi-Tawi where the Rasch model is not widely employed and where 
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educational research in the form of survey is part of the common practice. It is admitted that in the real 

world, perfectly reliable data and perfect objectivity can hardly be achieved. However, efforts should be 

taken to ensure that data are as reliable and objective as possible so that interpretations and findings drawn 

from data analysis results are meaningful. This is to avoid what Kline (2011, p. 6) describes as “garbage in, 

garbage out”. Furthermore, in the selection of statistical techniques, it is essential to consider their 

relevance, strengths and weaknesses in treating the data. Analysing and running the data using statistical 

techniques and software will always provide output. But whether the output is appropriate for the objectives 

of the study is something else.  

Finally, in the educational context, so much of information needs to be unpacked. The quantitative 

data is by no means detailed, though high level of objectivity can be achieved. Thus, the use of qualitative 

data for more information and deeper interpretation about educational phenomena should be meaningful. 

Moreover, there is a web of educational variables operating at different levels. As such, educational data 

are nested in nature. It is important to capture this characteristic of educational data to be able to untangle 

the web of relationships among educational factors. Hence, the use of appropriate techniques such as SEM 

and HLM in the analysis of this kind of data should be useful. The current developments in multilevel Rasch 

models, moderation effects, and mediation effects are even more promising in understanding the complex 

educational phenomena. In the Philippines and in the province of Tawi-Tawi, where the use of mixed-

methods design, the Rasch model, SEM and HLM are not really widespread, local educational researchers 

should find these techniques more advantageous. 

12.6 Implications for Policy, Teacher Education Curriculum, Teacher Professional 

Development, and Assessment Reform and Research  

Based on the results of the quantitative and qualitative analyses in this study, findings pertaining to 

the tested variables were drawn. These findings are believed to have implications on the educational policy, 

curriculum, development programs, educational reform, and educational research in the area of 
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assessment, although the limitations of this study should also be considered in viewing these implications or 

any proposed recommendations.  

From the findings, the elementary and secondary school teachers appeared to be less literate in the 

area of student assessment. This indicates that basic education teachers in the province of Tawi-Tawi still 

need to acquire assessment expertise to be more competent in classroom assessment. This implies that 

there is a need to review DepEd policies at the local, regional, and national levels of education system to 

find out whether student assessment has been made part of the focus and priority. Otherwise, relevant 

assessment policies need to be formulated and implemented to facilitate upgrading of teachers’ 

competency in the area of assessment. Assessment development programs likewise need to be reviewed 

and strengthened. More relevant in-service trainings for teachers should be offered and teachers, especially 

those who completed under the old pre-service teacher education curriculum, should be enjoined to 

undergo the trainings to boost their assessment competence. Other forms of professional development 

such as short-term courses and pursuit of higher degrees should also be made available to teachers to help 

upgrade their capabilities, especially that academic qualification was found to impact on teachers’ 

assessment literacy. Perhaps, similar policies and programs should also be applied to school administrators 

and other involved personnel to make them competent in devising and implementing assessment programs 

at the school level. Assessment reform that includes the development and implementation of standalone 

assessment standards for Filipino teachers is another possible measure that should be launched. This is 

especially needed in view of the recently adopted K-12 program that seeks to introduce new assessment 

requirements. A number of local educators have put forward this reform and this study supports their 

proposition. Moreover, there is a need to revisit teacher education curriculum at the undergraduate and 

graduate levels and enhance the assessment component. The experience of this researcher as a tutor in 

the Curriculum and Assessment of Learning course provided the observations that students lack the 

understanding on key aspects of assessment. Yet, these students are expected to be a facilitator and an 

assessor of learning when they join the teaching force. Thus, it is important that the assessment component 
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should be strengthened at all levels of teacher education. Again, some local researchers have made this 

part of their recommendations and this study provides empirical support. In addition, academic degree that 

specialises in educational assessment may be offered at the undergraduate and graduate levels. The 

Commission on Higher Education (CHED) should encourage the offering of this program and should strictly 

require all teacher education institutions to offer all assessment subjects as prescribed. Furthermore, the 

Philippine Regulation Commission (PRC) should develop and increase assessment questions in the 

Licensure Examination for Teachers that reflect the required assessment standards. And lastly, research 

studies on assessment literacy/educational assessment should be encouraged and supported, and be used 

as basis in developing and/or strengthening assessment programs/reforms and in providing training for 

school administrators and teachers.  

It has been revealed in this study (see Chapter 9) that teachers also appeared to employ direct 

instruction method more than the alternative approach in their classroom teaching. Perhaps, this was due to 

their familiarity with the lecture, one of the observed common teaching methods in the context of Tawi-Tawi. 

In this instance, teachers in the province of Tawi-Tawi still need to be trained on the alternative approach to 

make them ready for its use and for the implementation of the current basic education curriculum, which 

prescribes the use of constructivism approach (see Chapter 1). In other words, more professional 

development programs should be conducted, especially on aspects where teachers are less prepared and 

for those who come from the remote areas, to upgrade their professional capabilities. Supportive policies, 

coherent teacher education programs, relevant reform and research are among the key areas that warrant 

review. At the student level, this study provides findings pertaining to the direct influence of assessment 

perceptions and attitude on students’ academic achievement and aptitude. This suggests that assessment 

perceptions and attitude are characteristics that need to be developed among basic education students to 

help improve their learning and aptitude. These can be developed through teachers’ classroom activities, 

including those pertaining to assessment. Thus, teachers need competence in teaching and assessment. 
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12.7 Limitations of the Study and Implications for Further Research  

 It is acknowledged that a perfect research can hardly be achieved. Needless to say, this study has 

limitations. As this study is perhaps the first one to link assessment literacy with other variables, the findings 

concerning the directional relationships are far from being conclusive. This is especially so as some 

proposed relationships did not come out in this study. As such, the hypothesised relations remain at the 

level of hypotheses and are therefore subject for further research for adequacy. Besides, factors tested in 

this study are not meant to be the only factors interacting with assessment literacy. There are other 

variables that can affect and be affected by assessment literacy that can be covered in future research. In 

the educational context, there are complex webs of factors and relationships that can hardly be covered in a 

single study. Furthermore, as this study employed purposive sampling in the selection of teacher and 

student participants, the findings cannot be generalised to the whole populations of teachers and students 

in Tawi-Tawi and in the Philippines. Teachers and students were purposively chosen from the three 

targeted-classes to which NAT and NCAE, the outcome variables tested in this study, were administered. 

Thus, generalisation is limited to these samples. Lastly, a longitudinal study could have preferably been 

chosen to capture the better picture of the variables and their relationships and to offer stronger findings. 

However, due to time constraint and limited resources, the researcher only managed to carry out a cross-

sectional study.  

Data collection had also posed some challenges. Tawi-Tawi is an archipelagic province composed 

of many islands where the schools are spread across. To gather the needed data, the researcher had to 

travel from one island to another through commercial motor launch and chartered motorised boats and had 

to walk from one village to another to reach the schools. The irregular schedule of commercial motor 

launch, occasional unavailability of chartered boats, bad weather and peace and order conditions were the 

difficulties that delayed the collection of data. 

 Due to the limitations/problems cited above, suggestions are therefore advanced for consideration in 



352 
 

future similar studies: 

 Samples from all schools and from more classes representative of the target population are needed. 

This means that proper sampling method such as multistage random sampling should be employed, 

taking into account the hierarchical nature of the data; 

 This study utlised and modified some instruments that were developed in other countries. Although 

the instruments were validated and found to have acceptable measurement properties, the 

development of new relevant instruments that are more appropriate for Filipino and specifically Tawi-

Tawi teachers and students is also suggested to obtain more meaningful results; 

 Administration of the survey instruments/scales should be made consistent (i.e. distribution and 

collection, and time allotted for completing the instruments/scales) as much as possible throughout 

the duration of the data collection. This will reduce the additional facets or biases that need to be 

considered in data analysis; 

 Longitudinal study is strongly suggested considering its advantages described briefly above and as 

mentioned in the earlier chapter; 

 Actual observations or video study of teachers’ assessment and teaching practices are likewise 

suggested to cross-check teachers’ self-rated/self-reported responses on these variables and to 

obtain better interpretation of the relationships of these factors with assessment literacy, should 

similar research be conducted in the future;  

  Interview questions need to be revised to elicit more information about the tested variables and to 

provide in-depth interpretation of the quantitative findings should further research in the same area be 

undertaken; and 

 Mixed-methods, SEM, and HLM be used in future educational research to draw meaningful findings. 

Data analysis was also part of the difficulties in completing this study. As an educational research, 

this study was to examine the data that were multilevel in nature. As such, appropriate analysis techniques 

were needed in order to obtain meaningful results. However, even when the appropriate techniques were 
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available, they were not widely known. Nevertheless, these challenges were fairly managed by acquiring 

and reading the available information.  

By addressing the limitations/problems of this study and/or following suggestions provided above, 

more meaningful results can be obtained from future research undertakings in assessment literacy. 

12.8 Concluding Remarks 

This study had the aims of examining teachers’ assessment literacy and its possible relationships 

with other variables, especially its influence on the outcome variables. The study generally attempted to add 

information to the available literature by providing more findings on the assessment literacy of in-service 

teachers and on its link with other education variables as implied in the literature. It also attempted to 

specifically highlight the issue of assessment literacy among in-service teachers in the Philippines, 

particularly in the province of Tawi-Tawi, in view of the experts’ assertion that it is one of the essential 

attributes that classroom teachers need to possess. From the investigation of all the variables involved, new 

findings concerning in-service teachers’ assessment literacy and its relationships with other factors 

emerged. However, the results provided no clear direct or indirect relationship between assessment literacy 

and outcome variables. Nevertheless, it is believed that this study has its contributions. 

In terms of the contribution to assessment literature, this study is deemed successful in providing 

additional findings on assessment literacy of in-service teachers from a different context. In fact, it is the first 

study to provide empirical evidence on the assessment literacy of Filipino teachers from the rural area, as 

no study of this kind has been conducted in the Philippines and in Tawi-Tawi. In addition, this study is 

maybe the first to also provide evidence on the relationship of assessment literacy with relevant education 

variables. While this finding is far from being conclusive and warrants further investigations, this study 

provides initial data for other educational researchers to confirm or refute, and to develop new framework to 

advance the study of assessment literacy.  

Another contribution that this study provides is related to its methodological approaches to address 
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the objectives or the research questions. The use of mixed-methods design allowed elicitation of more 

information and deeper interpretation of some analysis results. Moreover, the use of single-level (SEM) and 

multilevel (HLM) analysis techniques provided the strength in data handling and analysis, and in the validity 

of the results because the issues associated with the ordinary statistical techniques (i.e., the loss of 

information, erroneous estimations, etc.) were addressed. The use of these methods is considered 

beneficial in educational research, especially that educational phenomena are complex for which 

appropriate procedures are needed to help obtain proper inferences. 

In conclusion, it is believed that this study has provided additional knowledge that helps advance 

the understanding of assessment literacy, its role in fostering student learning, and its paramount 

importance in education, training and practice. This study has likewise provided findings based on empirical 

evidence that could help guide future development efforts in education, especially in the Philippines and the 

province of Tawi-Tawi. Assessment literacy and practice have key roles to play in the improvement of 

quality education in any country.  In the Philippines, there is an urgent need for a national study in teacher 

assessment literacy that should be given attention by the government.  This study could be replicated at the 

national level to identify specific needs of teachers to improve their assessment literacy and practice 

through professional development programs.  Consequentially, it is strongly recommended that the 

Philippine Government, through its Department of Education, employ measures to make teachers’ 

assessment literacy one of its priority elements in pre-service teacher education and training.   
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Teacher Assessment Literacy and Student Outcomes in the Division of Tawi-Tawi, 

Philippines 

(Teacher Questionnaire) 
 
 

I. Information about this Questionnaire 
 
This questionnaire is addressed to teachers who are handling subjects in Grade 6 (elementary school), 

Second Year and Fourth Year levels (secondary school). It contains items that ask for general information 
about the participant and the participant’s assessment literacy, assessment practices, and teaching 
practices. It has been organised into sections (A, B, C, & D) corresponding to the said attributes. 

 
Your responses to this questionnaire are significant in helping describe teachers’ assessment literacy 

and how it relates to student outcomes, thus possibly contributing to the improvement of teaching and 
learning in the classroom. Hence, it is important that you respond to each item very carefully so that the 
information provided reflects your situation as accurately as possible. All responses will be combined to 
make totals and averages in which no individual participant/school can be identified. Your responses and 
identity will be strictly kept confidential.  

 
II. General Instructions to Teacher Participant: 

 
1. Identify a place and a time in school when you will be able to complete this questionnaire without 

being interrupted.  
 

2. Please read each item carefully and respond as accurately as you can. Specific instructions in 
answering the items are given in every section of the questionnaire. If you make a mistake in 
responding to items that have the given options, simply mark X on your previous choice and check 
another box corresponding to your new answer. If you make an error in answering questions that 
require writing of number, words and/or sentences, simply cross out your previous response and 
write the new answer next to it. Please don’t leave any item unanswered. 

 
3. The questionnaire needs to be returned to the survey questionnaire administrator at the end of the 

school day or as soon as it has been completed. 
 

 
 

Thank you very much for your time and effort in completing this questionnaire! 
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A. GENERAL INFORMATION 
 

Instructions:  Fill in the box/blank with number/words/sentences that correspond to your answer. For 
items that have the given options, check the box. 

 
 

 

Teacher I.D. Number:  
 

       Teacher Name: (Optional) 
 

1. What is your gender? 
 
  Male 
  Female 
 

2. How old are you? 
 
  Under 25 years    
  25 – 29 years 
  30 – 39 years 
  40 – 49 years 
  50 – 59 years 
  60 years and above 
 

3. What academic qualifications do you have? (Please check all that apply to you). 
 

Bachelor degree  
Master’s degree/units  
Ph.D./Ed.D./units 

 
4. In what grade/year level that you teach most of your subjects? (Please check one box only. If you 

have equal number of subjects in two levels indentified below, please decide to which level you 
belong). 
   

    Grade 6 Elementary   
    Second Year High School   
    Fourth Year High School 

 
5. Name of school where you currently teach: ____________________________________________ 

 ______________________________________________________________________________ 
 ______________________________________________________________________________  
 

6. School Type: 
 

                                           Public 
                                           Private 
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7. Including the current year, how many years of experience do you have as a classroom teacher? 

1 – 5 years   21 – 25 years 
6 – 10 years   26 – 30 years 
11 – 15 years   More than 30 years 
16 – 20 years 

 

B.  ASSESSMENT LITERACY 
 

Description of the ALI: The ALI consists of five scenarios, each followed by seven questions. The items 
are related to the seven “Standards for Teacher Competence in the Educational Assessment of Students.” 
Some of the items are intended to measure general concepts related to testing and assessment, including 
the use of assessment activities for assigning student grades and communicating the results of 
assessments to students and parents; other items are related to knowledge of standardized testing, and the 
remaining items are related to classroom assessment.  

 
Directions: Read each scenario followed by each item carefully; select the response you think is the best 

one by encircling the appropriate letter. Even if you are not sure of your choice, mark the 
response you believe to be the best. 

 
Scenario #1  

 
Mr. Kalim, a math teacher, questions how well his fourth year high school students are able to apply 

what they have learned in class to situations encountered in their everyday lives. Although the teacher’s 
manual contains numerous items to test understanding of mathematical concepts, he is not convinced that 
giving a paper-and-pencil test is the best method for determining what he wants to know.  

 

8. Based on the above scenario, the type of assessment that would best answer Mr. Kalim’s question 
is called a/an _____.  

 
A. performance assessment   C. extended response assessment  

B. authentic assessment   D. standardized test  
 
9. In order to grade his students’ knowledge accurately and consistently, Mr. Kalim would be well 

advised to _____.  
 

A. identify criteria from the unit objectives and create a scoring rubric  

B. develop a scoring rubric after getting a feel for what students can do  

C. consider student performance on similar types of assignments  

D. consult with experienced colleagues about criteria that has been used in the past  
 
10. To get a general impression of how well his students perform in mathematics in comparison to 

other fourth year high school students, Mr. Kalim administers a standardized math test. This 
practice is acceptable only if _____.  

 
A. the reliability of the standardized test does not exceed 0.60  

B. the standardized test is administered individually to students  

C. the content of the standardized test is well known to students  
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D. the comparison group is comprised of grade level peers  
 
Note:  Other ALI questions have been excluded from this appendix, as the original instrument is not yet 

in the public domain. Scenario #1 and first three items are provided following the appendix of 
Mertler and Campbell's (2005) paper as cited in this thesis. 

 

C. ASSESSMENT PRACTICES 

Instructions: The following items pertain to your classroom assessment practices. Read each item 
carefully and indicate your response by ticking a box. Please don’t leave any item 
unanswered. 

 
                                          Never      Seldom  Occasionally  Frequently     All the time 

                                 (1)           (2)            (3)                (4)                   (5) 

11. I use assessment to check the  
attainment of lesson objectives. 
 

12. I use assessment to establish student 
learning. 
 

13. I use assessment to increase student 
learning. 

 

14. I use assessment to develop students’ 
higher order thinking skills. 
 

15. I prepare table of specifications as my 
guide in constructing test. 
 

16. I construct test that measures 
attribute/behaviour as stated in my 
teaching objectives. 

        
17. I use clear directions when giving 

assessment like tests and projects. 
 

18. I use answer key when marking 
objective tests like multiple choice, true-
false and matching types. 

 

19. I use rubrics when marking other 
assessment types such as essay test, 
projects and student demonstration. 
 

20. I use reference table or standard 
procedure in transmuting scores into 
grades. 
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Never      Seldom   Occasionally   Frequently     All the time 

                                  (1)            (2)            (3)                (4)                  (5) 

21. I use established procedure in deriving 
grades from different assessment 
methods. 
 

22. I interpret assessment results according 
to the established scale. 

 

23. I use assessment results to plan my 
instruction. 
 

24. I use assessment results to determine 
the pace of my instruction. 

 

25. I use assessment results to determine 
the strategies that suit my student 
learning needs. 

 

26. I use assessment results to provide 
feedback to my students. 
 

27. I explain to my students and their 
parents how grades are derived. 
 

28. I explain to my students and their 
parents the meaning of assessment 
results.  

 

29. I explain to my students and their 
parents the meaning of the 
national/regional examination results 
(e.g. average score, percentile rank, 
etc.). 
 

30. I write comments on student test papers. 
 

31. I write comments on student report card. 
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D. TEACHING PRACTICES 
 
Instructions:  The following items pertain to your teaching practices. Read each item carefully and 

indicate your response by checking a box. Please don’t leave any item 
unanswered. 

 
 

 
 
 
      

                       (1)                    (2)                  (3)                   (4)                (5) 
 
32. I present new topics to the class in 

a lecture-style presentation. 
 

33. I explicitly state learning goals. 
 

34. I review with the students the 
homework they have prepared. 
 

35. Students work in small group to 
come up with a joint solution to a 
problem or task. 
 

36. I give different work to students that 
have difficulties learning the subject 
matter. 
 

37. I give different work to students that 
can learn faster. 
 

38. I ask my students to suggest 
classroom activities including topics. 
 

39. I ask my students to remember 
every step in a procedure.                                                            

40. At the beginning of the lesson, I 
present a short summary of the 
previous lesson. 

 
41. I check my students’ exercise 

books. 
 
42. Students work on projects that 

require at least one week to 
complete. 

 
 

In about 
one-

quarter of 
<lessons> 

In about 
three-

quarters of 
<lessons> 

In almost 
every 

<lesson> 

Never or 
hardly ever 

In about 
one-half of 
<lessons> 
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                                     (1)                      (2)                   (3)                      (4)                  (5)  
 

43. I work with individual students. 
                  

44. Students evaluate and reflect upon 
their own work. 
 

45. I check, by asking questions, 
whether or not the subject matter 
has been understood. 
 

46. Students work in groups based 
upon their abilities. 
 

47. Students make a product that will be 
used by someone else. 

 
48. I administer a test or quiz to assess 

student learning. 
 

49. I ask my students to write an essay 
in which they are expected to 
explain their thinking or reasoning at 
some length. 
 

50. Students work individually with the 
textbook or worksheets to practice 
newly taught subject matter. 
 

51. Students hold a debate or argue for 
a particular point of view which may 
not be their own. 

 
 

This is the end of the questionnaire.  
Again, thank you very much! 

 

Note: Original teaching practices items/scale/instrument can be found in the Teaching and Learning 
International Survey (TALIS) reports (OECD, 2009a; 2010) as cited in this thesis. 

 
 
 
 
 
 

In about 
one-

quarter of 
<lessons> 

In about 
three-

quarters of 
<lessons> 

In almost 
every 

<lesson> 

Never or 

hardly ever 

In about 
one-half of 
<lessons> 
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‘Teacher Assessment Literacy and Student Outcomes in the Province of Tawi-
Tawi, Philippines’   

(Student Questionnaire) 

I. Information about this Questionnaire 
 
This questionnaire is intended for the grade six (elementary school), second year and fourth year 

(secondary school) students. It contains questions that ask for information about the student and his/her 
assessment perceptions and attitude towards assessment. It has been divided into sections (A, B, and C) 
according to the said characteristics. 

 
Your responses to this questionnaire will help improve your teacher’s teaching approaches and your 

own learning in the classroom. Thus, it is important that you respond to each item very carefully so that the 
information you give will tell about your situation as accurately as possible. Your responses will be 
combined with the responses of other students in which you and your school will not be individually 
identifiable. Your responses and the information about you will be strictly kept confidential.   

 
 

II. General Instructions to Student Participant: 
 

1. Complete this questionnaire in your class. Your class adviser/teacher will help distribute and 
explain the instructions; 

 
2. Read each item carefully and answer as accurately as you can. Specific instructions in answering 

the items are given in every section of this questionnaire. If you make a mistake in answering the 
item, simply mark X on your previous choice and indicate your new response by checking another 
box. If you make a mistake in writing the information about you, just cross out your response and 
write the correction next to it. Please answer all items. If you have any question, ask your 
class adviser/teacher; and 

 
3. This questionnaire needs to be returned to your class adviser/teacher as soon as you have 

completed it. 
 

 
Note: A class adviser/teacher is requested to communicate the information and the instructions to 

student participants. 
 
 

Thank you very much for your time and effort! 
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A. GENERAL INFORMATION ABOUT YOU 
 

Instructions:  Write the information about you in the space provided. For items that have the given 
choices, check the correct box. 

 

Student I.D.  Number:  

Student Name: (Optional): 

1 Gender: 
 Boy 
 Girl 

 
 

2 Grade/Year Level:   
 

    Grade 6 Elementary   
    Second Year High School   
    Fourth Year High School 
 

3 School Name:   
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√ 

B. ASSESSMENT PERCEPTIONS 
 
 Instructions:  This section is about your perceptions towards test and assignment. Read each 

item carefully and answer by checking one box only   √     . Please answer all the 
items.  

 
                         Almost                Almost 

                                      Never    Sometimes    Often       Always 
                      (1)              (2)             (3)              (4) 
 

1. Tests in my subject measure what I know. 
 

2. How I am tested is the same with what I do in 
class. 
 

3. I am tested on what the teacher has taught me. 
 

4. Tests in my subject measure my ability to apply 
what I learn to real-life situations. 
 

5. Tests in my subject measure my ability to 
answer everyday questions. 
 

6. I am aware how my tests will be marked. 
 

7. I understand what is needed to successfully 
complete the test. 
 

8. I am told in advance when I am being tested. 
 

9. I am told in advance on what I am being tested. 
 

10.  I understand what my teacher wants in my test. 
 

11. I have as much chance as any other student at 
completing the test. 

                                  
12. My assignments, including project, are about 

what I have done in class. 
13. My assignments, including project, are related 

to what I do outside of school. 
 

14. I am aware how my assignments will be 
marked. 
 

15. I understand what is needed to successfully 
complete my assignment tasks. 
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 Almost             Almost 
                                        Never    Sometimes    Often      Always 

                       (1)              (2)              (3)              (4) 

16. I understand what my teacher wants in my 
assignments, including project. 
 

17. I have as much chance as any other student at 
completing my assignments, including project. 
 

18. I complete my assignments, including project, 
at my own speed. 

Note: Original Students’ Perceptions of Assessment Questionnaire can be found in Cavanagh, et al.’s 
(2005) and Waldrip, et al.’s (2008) papers as cited in this thesis. 

C. ATTITUDE TOWARDS ASSESSMENT 
 
 Instructions:  This section is about your attitude towards assessment like test, assignment or 

project. Read each item carefully and answer by checking one box          only. 
Please answer all the items. 

          Strongly         Strongly 
 Disagree    Disagree      Agree          Agree                

             (1)              (2)              (3)                (4) 

19. Assessment helps me to become 
successful in my education. 
 

20. If everyone in my school is given an 
effective assessment, we can gain good 
education. 

 
21. Assessment in school leads to good 

academic achievement. 
 

22. I have a chance to be successful if I do well 
in my tests in school. 

 

               This is the end of the Questionnaire. Thank you very much! 

Note: Original attitude items/scale/instrument can be found in Mickelson’s (1990) paper as cited in 
this thesis. 

 

√ 
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Appendix C 
Information Sheets, and Consent and Complaint 
Forms 
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School of Education 
 

Level 8, 10 Pulteney Street, University of Adelaide, Adelaide SA 5005; Tel: (+618) 8303 7196, Fax: (+618) 8303 3604 

RESEARCH PROJECT INFORMATION SHEET 

Dear Colleague, 

I am Wilham Hailaya, a faculty member of the Mindanao State University at Tawi-Tawi. I am currently pursuing a 
degree of Doctor of Philosophy (PhD) in Education specialising in Educational Assessment at the University of 
Adelaide under the Australian Leadership Awards Scholarship. I am presently conducting a research study leading to 
the production of thesis on the subject, Teacher Assessment Literacy and Student Outcomes in the Province of 
Tawi-Tawi, Philippines.  

 
The main goal of this research is to investigate the current level of assessment literacy of the elementary and 
secondary school teachers and its possible link to their assessment practices, teaching practices, and student 
outcomes namely, student perceptions of assessment, student attitude towards assessment, academic achievement, 
and aptitude, in the province of Tawi-Tawi. The project is intended to further the research that has been conducted on 
the topic, but using the Tawi-Tawi/Philippine context. If successful, the results of this study are expected to provide 
teachers and educational leaders with useful information that can be one of the bases in enhancing teaching and 
learning, in designing teacher development programs, and in helping improve the quality of basic education in the 
province of Tawi-Tawi, and possibly in the entire country.  

 
In this research, you are requested to accomplish the survey questionnaire (Teacher Questionnaire) at your free time 
in school. The questionnaire contains open-ended questions that ask for general information about you and Likert-
type questions (questions with the given scale/options/choices) that ask about assessment principles (assessment 
literacy), assessment practices, and teaching practices.  The questionnaire will be collected as soon as it has been 
completed. 

 
In this study, some teachers will be invited to an interview to obtain their views about assessment methods/tools. The 
interview will be face-to-face and semi-structured and will be tape-recorded. It will be held for at most 45 minutes at a 
place and time that are convenient to teachers. If you have been identified for the interview, the researcher will 
approach you after completing the questionnaire. 

 
In conducting this study, ethics are strictly observed. Hence, be assured that any information provided will be 
treated with strictest confidentiality and neither you nor your school will be individually identifiable in the resulting 
thesis, report or other publications.  

 
Should you need additional information about this research, please contact me at mobile number +639296819734 or 
email me at wilham.hailaya@adelaide.edu.au. Alternatively, you can also contact my principal supervisor, Dr. 
Sivakumar Alagumalai, by telephone on (+618) 8303-5630 in Australia, or email him at 
sivakumar.alagumalai@adelaide.edu.au.  

 
My sincerest thanks for your participation in this study. 

 
 

Sincerely yours, 
 
 

WILHAM M. HAILAYA 

mailto:wilham.hailaya@adelaide.edu.au
mailto:sivakumar.alagumalai@adelaide.edu.au
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THE UNIVERSITY OF ADELAIDE HUMAN RESEARCH ETHICS COMMITTEE 
STANDARD CONSENT FORM 

FOR PEOPLE WHO ARE PARTICIPANTS IN A RESEARCH PROJECT 
(For Teacher Participants in the Province of Tawi-Tawi, Philippines) 

 
1. I,  ……………………………………………………………… (please print name)  

 
           consent to take part in the research project entitled:   

“Teacher Assessment Literacy and Student Outcomes in the Province of Tawi-Tawi, Philippines” 
 
2. I acknowledge that I have read the attached Information Sheet entitled:   
                                  Research Project Information Sheet  
 
3. I have had the project, so far as it affects me, fully explained to my satisfaction by the research worker.  My 

consent is given freely. 
 
4. Although I understand that the purpose of this research project is to investigate teachers’ assessment literacy, 

assessment practices, teaching effectiveness, and student outcomes, it has also been explained that my 
involvement may not be of any benefit to me. 

 
5. I have been given the opportunity to have a member of my family or a friend present while the project was 

explained to me. 
 
6. I have been informed that, while information gained during the study may be published, I will not be identified 

and my personal results will not be divulged. 
 
7. When the interview will be held, I understand that it will be audio recorded. 
 
8. I understand that I am free to withdraw from the project at any time and that this will not affect my professional 

progress, now or in the future. 
 
9. I am aware that I should retain a copy of this Consent Form, when completed, and the attached Information 

Sheet. 
 
 ………………………………………………………………………………………………... 

 (signature) (date) 
 

 

 
WITNESS 

 I have described to    …………………………………………………….. (name of subject) of 
 
 ………………………………………………………………..        (name of institution or school) 
 the nature of the research to be carried out.  In my opinion she/he understood the explanation. 
 Status in Project: ………………………………………………………………………. 
 
 Name:  ……………………………………………………………………………….…. 
  
 …………………………………………………………………………………………... 
 (signature) (date) 
 



393 
 

 
 

 

School of Education 

 
Level 8, 10 Pulteney Street ,University of Adelaide , Adelaide SA 5005; Tel: (+618) 8303 7196, Fax: (+618) 8303 3604 

RESEARCH PROJECT INFORMATION SHEET 

(For Parents of the Student Participants) 

Dear Parent, 
 

I am Wilham Hailaya, a teacher from the Mindanao State University at Tawi-Tawi. I am currently taking a degree of 
Doctor of Philosophy (PhD) in Education at the University of Adelaide under the Australian Leadership Awards 
Scholarship. I am presently conducting a research study leading to the production of thesis on the subject, Teacher 
Assessment Literacy and Student Outcomes in the Province of Tawi-Tawi, Philippines.  

  
In this research, your child will be asked to complete the survey questionnaire (Student Questionnaire). The topics 
covered in the questionnaire and the specific timeframe are mentioned below. Your child will be expected to 
complete the questionnaire within 25 minutes.   

 

 Student Questionnaire 
 
o General Information     ~    5 minutes 
o Assessment Perceptions   ~  15 minutes 
o Attitude Towards Assessment  ~    5 minutes 

Total Time     ~  25 minutes 
 

The student questionnaire will be distributed by the teacher during break time or right after school in a classroom. 
The teacher will be requested to collect all questionnaires at the end of the specified time. 

 
The main purpose of this research is to investigate the present level of assessment literacy of the elementary and 
secondary school teachers and its possible link to student outcomes in the province of Tawi-Tawi. It specifically aims 
to examine the relationships of teachers’ assessment literacy with their assessment practices, teaching practices, and 
student outcomes namely, assessment perceptions, assessment attitude, academic achievement, and aptitude. The 
project is intended to further the research that has been conducted on the topic, but using the Tawi-Tawi/Philippine 
context. 

 
From this project, I hope to develop a model that illustrates the relationships and influence of teachers’ assessment 
literacy on their assessment practices, teaching practices, and student outcomes. If successful, the results of this 
study would provide teachers and educational leaders with useful information that can be one of the bases in 
enhancing teaching and learning, in designing teacher development programs, and in helping improve the quality of 
basic education in the province of Tawi-Tawi, and possibly in the entire country.  

 
In conducting this study, ethics is strictly observed. Hence, be assured that any information provided by your child will 
be treated with strictest confidentiality and neither your child nor his/her school will be individually identifiable in the 
resulting thesis, report or other publications. Your child is, of course, entirely free to discontinue his/her participation 
at any time.  Since participation is purely VOLUNTARY, non-participation will not affect your child’s academic 



394 
 

progress in the school in any way. However, if you allow your child to participate in this project, you will be helping 
me with my study. 

 
Should you need additional information regarding this research, please contact me by telephone on (+618) 8303-
7196, mobile +61433403674, or email at wilham.hailaya@adelaide.edu.au. Should I be unavailable, my Principal 
Supervisor, Dr. Sivakumar Alagumalai, can also be contacted by telephone on (+618) 8303-5630, or email at 
sivakumar.alagumalai@adelaide.edu.au.  

 
Please see the attached independent complaints procedure form should you have any complaints about this project. 

  
Thank you for considering this request. 

 
 

Signed, 
 
 

Wilham M. Hailaya  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:wilham.hailaya@adelaide.edu.au
mailto:sivakumar.alagumalai@adelaide.edu.au
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THE UNIVERSITY OF ADELAIDE HUMAN RESEARCH ETHICS COMMITTEE 
STANDARD CONSENT FORM 

For Research to be Undertaken on a Child, and those 
in Dependant  Relationships or Comparable Situations 

To be Completed by Parent or Guardian 

 
1. I, …………………………………………………………………….…. (please print name) 
 

 consent to allow ………………………………………………………... (please print name) 
 

 to take part in the research project entitled:  
 

“Teacher Assessment Literacy and Student Outcomes in the Division of Tawi-Tawi, Philippines” 
 

2. I acknowledge that I have read the attached Information Sheet entitled: 
  

                                      Research Project Information Sheet  
 

 and have had the project, as far as it affects …………………………………… (name) 
 fully explained to me by the research worker.  My consent is given freely. 
 

 IN ADDITION, I ACKNOWLEDGE THE FOLLOWING ON BEHALF OF 
 …………………………………………………………………………………. (name) 
 

3. Although I understand that the purpose of this research project is to investigate teachers’ assessment literacy, 
assessment practices, teaching effectiveness, and student outcomes, it has also been explained that my child’s 
involvement may not be of any benefit to me or my child. 

 

4. I have been informed that the information I/he/she provides will be kept confidential. Names will not be disclosed and 
personal results will not be divulged. 

 
5.   In case student interviews will be needed, I understand that they will be audio recorded. 
 
6.          In case parent interviews will be needed, I understand that a questionnaire will be sent to my mailing address or e-mail 

address which I may choose to complete and return to the researcher. 
 

7. I understand that I/my child is free to withdraw from the project at any time and that this will not affect his/her academic 
progress, now or in the future. 

 

8. I am aware that I should retain a copy of this Consent Form, when completed, and the attached Information Sheet. 
 

 ……………………………………………Parent/Guardian ……………………………………… 
  (signature and please indicate relationship) (date) 

 
-----------------------------------------------------------------------------------------------------------------Lower portion to be returned to Class teacher  

 

CONSENT SLIP 
 

 I agree/do not agree for ………………………………………………………………(name of child) to participate in this 
research endeavour “Teacher Assessment Literacy and Student Outcomes in the Province of Tawi-Tawi, 
Philippines”.  I understand that my child’s participation / non-participation to this project will not affect his/her academic 
progress, now or in the future. 

 

Name of child: ………………………………………….      Signature…………………………….. Date………………… 
Name of parent:…………………………………………     Signature…………………………….  Date………………… 
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THE UNIVERSITY OF ADELAIDE 
HUMAN RESEARCH ETHICS COMMITTEE 

 

Level 7, 115 Grenfell Street, The University of Adelaide, SA 5005; Tel: (+618) 8303-7196, Fax (+618) 8303-3700 

 

CONTACTS FOR INFORMATION ON PROJECT AND INDEPENDENT COMPLAINTS 
PROCEDURE 

 
The Human Research Ethics Committee is obliged to monitor approved research projects.  In conjunction with 

other forms of monitoring it is necessary to provide an independent and confidential reporting mechanism to assure 
quality assurance of the institutional ethics committee system.  This is done by providing research participants with an 
additional avenue for raising concerns regarding the conduct of any research in which they are involved. 

 
The following study has been reviewed and approved by the University of Adelaide Human Research Ethics 

Committee: 
 

Project title:  Teacher Assessment Literacy and Student Outcomes in the Province of Tawi-Tawi, Philippines. 
 

 
1. If you have questions or problems associated with the practical aspects of your participation in the project, 

or wish to raise a concern or complaint about the project, then you should consult the project coordinator: 
 

Name:   Wilham M. Hailaya (Researcher) 
Telephone: (+618) 8303- 7196 / +61433403674 
Email:   wilham.hailaya@adelaide.edu.au   
 
Name:  Dr. Sivakumar Alagumalai (Principal Supervisor) 
Telephone: (+618) 8303-5630 
Email:  sivakumar.alagumalai@adelaide.edu.au    
 

 
2.      If you wish to discuss with an independent person matters related to 

 

 making a complaint, or 

 raising concerns on the conduct of the project, or 

 the University policy on research involving human participants, or 

 your rights as a participant 
 

contact the Human Research Ethics Committee’s Secretary on phone (+618) 8303-6028. 
 

 
 
 
 
 
 
 

mailto:wilham.hailaya@adelaide.edu.au
mailto:sivakumar.alagumalai@adelaide.edu.au
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Appendix D 
Letters of Request for Permission to Conduct the 
Study 
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School of Education 

Level 8, 10 Pulteney St., Adelaide SA 5005; Tel: (08) 8303 7196, Fax: (08) 8303 3604 

1 November 2010 
 

BR. ARMIN A. LUISTRO, FSC 
Secretary, Department of Education (DepEd) 
DepEd Complex, Meralco Ave., Pasig City 1600 
Philippines 
 
Dear Br. Luistro: 
 
I am Wilham Hailaya, a faculty member of the Mindanao State University at Tawi-Tawi. I am currently pursuing a degree of 
Doctor of Philosophy (PhD) in Education specialising in Educational Assessment at the University of Adelaide under the 
Australian Leadership Awards Scholarship. I am presently undertaking a research leading to the production of thesis on the 
subject, Teacher Assessment Literacy and Student Outcomes in the Province of Tawi-Tawi, Philippines.  

 
The main goal of the research is to investigate the current level of assessment literacy of the elementary and secondary school 
teachers and its possible link to student outcomes in the province of Tawi-Tawi. It specifically aims to examine the influence of 
teachers’ assessment literacy on their assessment practices, teaching practices, and student outcomes namely, perceptions of 
assessment, attitude towards assessment, academic achievement, and aptitude. The study seeks to contribute to the enrichment 
of the literature on assessment literacy of teachers. The findings are expected to provide useful information that can be one of the 
bases in designing teacher development programs and to support the efforts in improving the quality of basic education in the 
province of Tawi-Tawi, and possibly in the entire country.  

 
In this regard, I would like to seek permission from your office to collect the necessary data using survey questionnaires and 
interviews from the elementary and secondary schools in the Division of Tawi-Tawi. Samples will come from the grade six 
elementary teachers and pupils and from the second year and fourth year secondary teachers and students.  If granted 
permission, letters will be sent to the Tawi-Tawi Division Schools’ Superintendent, district supervisors, principals, and parents to 
inform them about the project and to access the lists of school districts, schools, and teacher and student participants. Any 
information provided will be treated with strictest confidentiality and neither participants nor schools/school districts will be 
individually identifiable in the resulting thesis, report or other publications.  The respondents will, of course, be entirely free to 
discontinue their participation at any time or to decline to answer particular questions in the study.  Since participation is purely 
voluntary, non-participation will not affect teachers’ employment status and students’ academic progress in any way. 
 
Once approval has been given at the local level, I will take the responsibilities to obtain the informed consent, to maintain the 
confidentiality of participant identity, and to ensure that safety precautions are in place.  I will also provide the department with a 
copy of the final report, which can be circulated to interested staff and be made available to educators for future reference.  

 
For any additional information or further question in relation to this research, please contact me by telephone on (+61) 8303-
7196, mobile +61433-403-674, or email at wilham.hailaya@adelaide.edu.au. Should I be unavailable, my principal supervisor, 
Dr. Sivakumar Alagumalai, can also be contacted by telephone at (08) 8303-5630 or email at 
sivakumar.alagumalai@adelaide.edu.au.  

 
Thank you very much for your attention and assistance. 

 
 
Sincerely yours, 
 
 
 
WILHAM M. HAILAYA  

 

mailto:wilham.hailaya@adelaide.edu.au
mailto:sivakumar.alagumalai@adelaide.edu.au
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School of Education 

Level 8, 10 Pulteney St., Adelaide SA 5005; Tel: (08) 8303 7196, Fax: (08) 8303 3604 

 
_________________________ 
_________________________ 
_________________________  
_________________________  
_________________________ 
 
 

Dear Sir/Madam: 
 
I am Wilham Hailaya, a faculty member of the Mindanao State University at Tawi-Tawi. I am currently 
pursuing a degree of Doctor of Philosophy (PhD) in Education at the University of Adelaide under the 
Australian Leadership Awards Scholarship. As a requirement for the completion of my Ph.D. program, I am 
conducting a research study titled, “Teacher Assessment Literacy and Student Outcomes in the 
Province of Tawi-Tawi, Philippines”. 
 
The main goal of this research is to investigate the level of assessment literacy of the elementary and 
secondary school teachers and its possible link to teachers’ assessment practices, teaching practices, and 
student outcomes namely, assessment perceptions, assessment attitude, academic achievement, and 
aptitude, in the province of Tawi-Tawi. If successful, the results of this study are expected to provide 
teachers and educational leaders with useful information that can be one of the bases in enhancing 
teaching and learning, in designing teacher development programs, and in helping improve the quality of 
basic education in the province of Tawi-Tawi, and possibly in the entire country. 
 
As school(s) under your jurisdiction is (are) included in my research study, I would like to seek permission 
to conduct surveys to your Grade Six/Second Year/Fourth Year teachers and students. I also would like to 
seek permission to administer interviews to your selected teachers in the said grade/year levels. 
 
Attached are permissions from the Department of Education (DepEd) Central Office, DepEd-ARMM 
Regional Office, and DepEd-Tawi-Tawi Division Office for your reference. 
 
Thank you very much. 
 
 
Very respectfully yours,   
  
 
 
 
WILHAM M. HAILAYA         
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Appendix E 
Multicollinearity Test Results/VIF 
 
 

 

 
 
 
 



401 
 

 


	TITLE: Teacher Assessment Literacy and Student Outcomes in the Province of Tawi-Tawi, Philippines
	Table of Contents
	List of Tables
	List of Figures
	Abstract
	Declaration
	Acknowledgements

	Chapter 1: The Problem and Its Scope
	Chapter 2: Review of Related Literatureand Studies
	Chapter 3: Research Design and Methods
	Chapter 4: The Assessment Literacy Inventory
	Chapter 5: The Assessment Practices Inventory
	Chapter 6: The Teaching Practices Scale
	Chapter 7: The Student Perceptions of Assessment Scale
	Chapter 8: The Student Attitude Towards Assessment Scale
	Chapter 9: Descriptive and Some Inferential Results
	Chapter 10: Path Analysis of the Teacher-level and Student-level Factors
	Chapter 11: Multilevel Analysis of the Tested Factors
	Chapter 12: Conclusion
	References
	Appendices
	Appendix A Permission/Approval Documents
	Appendix B Survey Questionnaires (Teacher & Student Questionnaires)
	Appendix C Information Sheets, and Consent and Complaint Forms
	Appendix D Letters of Request for Permission to Conduct the Study
	Appendix E Multicollinearity Test Results/VIF




