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Abstract 

International surveys of student achievement are becoming increasingly popular with governments around the 

world, as they try to measure the performance of their country’s education system. The main reason for this trend 

is the shared opinion that countries will need to be able to compete in the ‘knowledge economy’ to assure the 

economic wellbeing of their citizens. This paper argues that secondary analyses of international comparative 

studies can help the development of the theoretical framework of educational effectiveness research. Toward this 

end, we present the results of a secondary analysis of PISA-2009 study which investigates the validity of the 

Dynamic model of Educational Effectiveness Research especially with regards the school level factors. Across-

country multilevel analysis of reading achievement revealed the importance of contextual factors and student 

level factors included in the dynamic model, especially student motivation, opportunity to learn, and school 

climate factors. Additionally, a comparative analysis with six countries seems to suggest that the model holds for 

individual countries as well especially at the student level.  Based on these results, we draw implications for the 

design of comparative studies aiming to contribute to the development of evidence-based reform policies in 

education.  
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1. Introduction 

This paper is concerned with the major benefits of testing the validity of theoretical models of Educational 

Effectiveness Research (EER) by conducting secondary analyses of comparative international studies. 

Researchers have two options when investigating the generalizability of models of EER (Creemers, Kyriakides, 

& Sammons, 2010); they could either conduct meta-analyses of national studies and/or secondary analyses of 

international comparative studies.  There are advantages in using comparative studies such as those conducted by 

the International Association for the Evaluation of Educational Achievement (IEA) and the Organization for 

Economic Cooperation and Development (OECD) to examine the validity of models of EER rather than meta-

analyses of national studies (Creemers et al., 2010). The IEA and OECD studies deploy a common research 

design in all countries and all variables are operationalized in English language and translated to the respective 

national languages using strict translation procedures (OECD, 2011). Moreover, when creating a value-added 

based classroom/school effect, this effect is possible to be constructed statistically in the same way in all 

countries.  

Additionally, two major benefits of international comparative studies are also raised (Kyriakides, 2006).  First, 

cross-national studies (i.e. IEA and OECD) reveal cross-national variation on achievement scores. This implies 

that only international studies can tap the full range of variation in school and classroom quality, and therefore, 

in potential school and classroom effects.  It is also likely that the existing estimates of the size of educational 

influences (i.e., schools and classrooms/teachers together) upon student outcomes are potentially influenced the 

studies’ lack of school and classroom variation.  Thus, the actual power of school and classroom variables can 

only be identified by cross-cultural and comparative work on international samples (Kyriakides, 2006). The 

second major benefit of conducting comparative studies in educational effectiveness is concerned with the need 

of understanding much more about why some variables explain effectiveness across countries while others do 

not (Reynolds, Creemers, Stringfield, Teddlie, & Schaffer, 2002). Results of meta-analyses of national studies on 

educational effectiveness indicate that the size of school effects differs across countries and so do the effects of 

their antecedent conditions (Kyriakides, Creemers, Antoniou, & Demetriou, 2010; Scheerens & Bosker, 1997). 

In these respects, international studies may help us identify school and teacher effectiveness factors that are 

present in different educational contexts (Creemers, 2006).  

At the same time, the main disadvantage of conducting secondary analyses of comparative studies to test and 

develop models of educational effectiveness is that these studies were not necessarily designed to identify or test 

educational effectiveness factors (Kyriakides & Charalambous, 2005). Nevertheless, the ultimate goal of the 

international comparative studies has been to isolate those factors related to student learning which could be 

manipulated through policy changes in curriculum, resource allocation or instructional practice (e.g., Martin, 

1996; OECD, 2002; Yang, 2003). It has been expected that information that arises from such investigations could 
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help policy-makers, curriculum specialists and researchers better understand the performance of their educational 

systems (Campbell & Kyriakides, 2000; Mullis et al., 2000). When taken into account that identifying factors at 

different educational levels that have an effect on student achievement is among the ultimate goals of EER, it can 

be claimed that secondary analyses of international studies could also help in testing the validity of models of 

EER.  

In light of these arguments, this paper examined the extent to which the dynamic model of educational 

effectiveness (Creemers & Kyriakides, 2006) considered as one of the most influential theoretical models in the 

field (Reynolds et al., 2011), could help in identifying variables associated with student achievement in the 

Program for International Student Assessment (PISA) 2009 study.  The empirical studies that were conducted to 

test the dynamic model (e.g., Creemers & Kyriakides, 2010a, 2010b; Kyriakides & Creemers, 2008, 2009) used 

value-added techniques and examined students’ progress rather than final outcomes. Information gathered from 

value-added assessment is more valid in exploring the effectiveness of a school unit or an educational system 

than using outcome data only. Nevertheless, these national studies cannot help us identify the extent to which the 

proposed factors of the model can be considered as generic. It was therefore anticipated that, results of this 

analysis may provide further support and development of the dynamic model.  Consequently they may also 

reveal the importance of designing international effectiveness studies based on models of EER.   

The remainder of the paper is organized as follows: - First, a brief review of the key characteristics of the 

dynamic model is presented to inform readers on how variables from the PISA 2009 data set were selected for 

the ensuing analysis. Then, we present the findings of the study, first for the entire sample, and then for selected 

countries. In the concluding section, suggestions on how the dynamic model could be used for developing theory 

and policy are presented. 

1.2. Key Characteristics of the Dynamic Model of Educational Effectiveness 

Educational effectiveness studies conducted in several countries reveal that the influences on student 

achievement are multilevel (Teddlie & Reynolds, 2000).  In this respect, the dynamic model is multilevel in 

nature and refers to factors associated with student learning outcomes that are situated at four different levels: 

student, classroom, school, and educational system (Creemers & Kyriakides, 2008). The theory behind the model 

is comprehensive in nature and looks simultaneously at all the different levels of the educational system 

(Reynolds et al., 2011). The teaching and learning situation is emphasized and the roles of the two main actors 

(i.e., teacher and student) are analyzed (Creemers & Kyriakides, 2008). Above these two levels, the model also 

refers to school-level factors. It is expected that school-level factors influence the teaching-learning situation by 

developing and evaluating the school policy on teaching and the policy on creating a learning environment at the 

school. The final level refers to the influence of the educational system through a more formal way, especially 

through developing and evaluating the educational policy at the national/regional level.  A major strength of the 

model is that it is established in a way that helps policy makers and practitioners to improve educational practice 

by taking rational decisions concerning the optimal fit of the factors within the model and the present situation in 

the schools or educational systems (Creemers & Kyriakides, 2008).  

1.2.1. Student background factors 

The model refers to two main categories of student background factors operating at the student level which can 

influence the effectiveness of education, namely, socio cultural, economic and student engagement in learning 

(Creemers & Kyriakides, 2008). A distinction is made among the factors by referring to factors which are not 

directly within the control of the school and are unlikely to change (e.g., gender, SES, ethnicity, personality) and 

factors that may change over time (e.g., aptitude, motivation, expectations, personality, and thinking style).  

1.2.2. Classroom-level factors  

One of the key findings from decades of EER is the importance of the classroom level as a predictor of pupil 

outcomes (Scheerens & Bosker, 1997). Research has consistently shown not only that the classroom level can 

explain more of  the variance in pupil outcomes than the school level, but that a large proportion of this  

classroom level variance can be explained  by what teachers do  in the classroom (Creemers & Kyriakides, 2008). 

Based on these arguments, the model refers to factors which describe teachers’ instructional role and are 

associated with student outcomes. These factors refer to observable instructional behavior of teachers in the 

classroom rather than to factors that may explain such behavior (e.g., teacher beliefs and knowledge and 

interpersonal competences). The eight factors included in the model are as follows: orientation, structuring, 

questioning, teaching-modeling, applications, management of time, teacher role in making classroom a learning 

environment, and classroom assessment.   
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1.2.3. School-level factors  

In addition to student and classroom level factors, the dynamic model acknowledges the importance of the 

school climate. The assumption of the model is that school factors are expected to influence classroom-level 

factors, especially the teaching practice. An emphasis is given to the two main aspects of the school policy which 

affect learning at both the level of teachers and students. Thus, the following four overarching factors at the 

school level are included in the model: (1) school policy for teaching and actions taken for improving teaching 

practice; (2) evaluation of school policy for teaching and of actions taken to improve teaching; (3) policy for 

creating a school level environment (SLE) and actions taken for improving the SLE; and (4) evaluation of the 

SLE. 

1.2.4. Educational system level 

The final level refers to the influence of the educational system through a more formal way, especially through 

developing and evaluating the educational policy at the national/regional level (Creemers & Kyriakides, 2006).  

It also is taken into account that the teaching and learning situation is influenced by the wider educational 

context in which students, teachers, and schools are expected to operate. Factors such as the values of the society 

for learning and the importance attached to education play an important role both in shaping teacher and student 

expectations as well as in the development of the perceptions of various stakeholders about effective teaching 

practice. Thus, the following factors at the educational system level are included in the model: (1) national/ 

regional policy for education; (2) evaluation of national/regional policy for education; (3) the wider educational 

context (i.e. support provided to schools by different stakeholders, expectation of schools about learning and 

learning outcomes by different stakeholders). 

 

2. A Secondary Analysis of the Program for International Student Assessment (PISA) 2009 Study Taking 

into Account the Dynamic Model of EER 

PISA is a significant source of international assessments which uncover variables and models of interest to 

educational quality and effectiveness for both industrialized and developing countries (Riddell, 2008).  PISA is 

coordinated by the OECD, an intergovernmental organization of 34 member countries and measures the 

performance of 15-year-olds in reading literacy, mathematics literacy, and science literacy every three (3) years 

(OECD, 2009). The motivation of PISA at inception was to fill the perceived gap in the extensive set of 

indicator-based information on education systems that the Organization for Economic Cooperation and 

Development (OECD) had been providing through other national assessment programmes that pre-existed it 

(Baird, Isaacs, Johnson, Stobart, Yu, Sprague, & Daugherty, 2011). Although PISA began as a joint survey of 

OECD member countries, it has developed to involve non-member countries throughout the world in providing a 

global perspective on educational policy and reform (Lingard & Grek, 2008).  Thus, PISA is distinguished by its 

connection with the OECD which offers an extensive network and machinery that guarantees a greater presence 

on the world stage (Murphy, 2010). 

The aim of PISA through these surveys is to inform parents, students, the public and managers of education 

systems about whether young people reaching the end of compulsory education have acquired the necessary 

skills and knowledge to meet the challenges of present-day society (OECD, 2009). It also aims to provide a new 

basis for policy dialogue and collaboration in defining and implementing educational goals, in innovative ways 

that reflect judgments about the skills that are relevant to adult life (OECD, 2009).  As a consequence, PISA 

assessments are forward-looking - rather than focusing on the extent to which participating students have 

mastered a specific school curriculum, it looks at their ability to use their knowledge and skills to meet real-life 

challenges (Baird et al., 2011). In these respect, PISA assesses how far students have acquired some of the 

knowledge and skills essential for live. In addition, questionnaires are administered to students and school 

principals in order to collect data that could be used in constructing indicators pointing to social, cultural, 

economic and educational factors that are associated with student performance (OECD, 2009).    

PISA encompasses a great deal of potential with the presentation of empirical material of worth in educational 

outcomes at both the national and international level (Hopmann, Brinek, & Retzl, 2007).  It offers a range of 

evidence with which to monitor the performance of educational systems by providing valid and reliable data 

which can be used by governments, schools, teachers and other educational professionals to debate the strengths 

and weaknesses of their education systems in relation to other countries (Mortimore, 2009; Willms, 2003).  At 

the same time, PISA’s suffers some limitations (i.e. Dolin, 2007; Goldstein, 2004, 2008; Mortimore, 2009; 

Postlethwaite, 2006; Smithers, 2004). The limitations notwithstanding, PISA has great potential for developing 
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theory and knowledge about the ways in which different structures, policies and practices lead to different 

educational outcomes (Perry, 2008).  

2.1. Identifying variables associated with student achievement in reading literacy 

In this section we present results of a two stage analysis of PISA 2009 data by taking into account the Dynamic 

Model of Educational Effectiveness (Creemers & Kyriakides, 2008) using multilevel modeling techniques. The 

first stage involved the entire sample of countries participating in the PISA 2009 study. In the second stage, using 

the same dataset, we conducted separate multilevel analyses of six selected countries (i.e., Canada, Tunisia, 

Japan, Korea, New Zealand, and United Kingdom) which are considered to have remarkable differences both in 

the way in which support is provided to schools in order to implement curriculum and in the core beliefs of their 

societies concerning appropriate educational aims and best practices. The selection of these countries is based on 

the claim that in some countries (i.e., the East Asian countries) virtually all educational professionals adopt the 

same values about what should happen in a classroom or a school, whereas in other countries (i.e., the English-

speaking countries) there is huge variation in what is seen as appropriate or at least acceptable teaching practice 

which might reflect unresolved value debates at a national level (Alexander, 2000).   

 

3. Research Questions 

In this context, this paper attempts to validate the dynamic model of educational effectiveness, focusing, in 

particular, on school-level factors. Specifically, the paper aims to answer the following two research questions: 

I. To what extent do the PISA 2009 data on student learning in reading literacy corroborate the dynamic 

model of educational effectiveness, especially with regards to school climate factors?  

II. Provided that the PISA 2009 data as a whole empirically support the dynamic model of educational 

effectiveness, to what extent does the model also hold for individual countries?    

In essence, the second research question serves as some sort of sensitivity analysis, given that it examines the 

tenability of the model for countries having different educational systems. 

 

4. Methods 

4.1. The sample  

The PISA 2009 sample is estimated to involve 470 000 students in the schools of the 65 countries (OECD, 

2009). The first stage of the analysis involved selecting all countries and (schools and students) within these 

countries.  In the second stage, six countries were selected for the analysis. Table 1 below presents the number of 

schools and students in the respective countries selected for the second stage of the analysis. 

           
Table 1: Selected countries for second stage analysis 

 

Country Number of schools Number of students 

United Kingdom 482 12,153 

Canada 939 23,207 

New Zealand 153 4,643 

Japan 186 5,818 

Korea 157 5,029 

Tunisia 165 4,957 

Total 2082 55,807 

4.2. Identifying explanatory variables by taking into account the Dynamic Model of Educational Effectiveness. 

At this stage, reference is made to the dynamic model. We were able to select variables at the student school and 

educational context level was selected.  However, it was not possible to select variables at the teacher/classroom 

level, because such data are not included in PISA 2009. The following variables were included in the analyses. 

4.2.1. Response variable 

PISA’s major focus in 2009 was on reading literacy. The assessment on reading literacy is built on three major 

task characteristics: “situation – the range of broad contexts or purposes for which reading takes place; text – the 

“range” of material that is read; and “aspect” – the cognitive approach that determines how readers engage with 
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a text (OECD 2009).  

4.2.2. Explanatory variables   

Student background variables: Student background variables taken into account had to do with student gender 

(i.e., 0=female: 1=male) and age, and with the educational status and occupation of their parents.  Specifically, 

the variable AGE is calculated as the difference between the middle month and the year in which students were 

assessed and their month and year of birth, expressed in years and months. The educational level of parents is 

classified using ISCED (OECD, 1999).  

Opportunity to learn - Diversity of reading materials: The index of diversity of reading materials (DIVREAD) 

was derived from the frequency with which students read magazines, comic books, fiction, non-fiction books 

and newspapers. A higher value on this index indicates higher diversity in reading. This index was treated as a 

proxy measure of the opportunity to learn factor concerned with reading. 

Subject motivation - Joy like reading activities (JOYREAD): The index of enjoyment of reading activities 

(ENJOY) was derived from students’ level of agreement with statements in the student questionnaires (i.e.  I read 

only if I have to; ii) reading is one of my favorite hobbies; iii) I like talking about books with other people etc.).  

Metacognition strategies-understanding and remembering: The index of understanding and remembering 

(UNDREM) was derived from students’ reports on the usefulness of their strategies for understanding and 

memorizing the text.  

Metacognition strategies-summarizing: The index of summarizing (METASUM) was derived from students’ 

reports on the usefulness of their strategies for writing a long summary of a text. Higher values on this index 

indicate greater students’ perception of usefulness of this strategy. 

Use of control strategies: The index of how students approach learning was based on student responses 

measured through the use of control strategies (CSTRAT) among others. Higher values on this index indicated 

higher importance attached to the given strategy. 

4.2.3. School level factors 

Disciplinary climate: The index of disciplinary climate (DISCLIMA) was derived from students’ reports on how 

often in their lessons they did not listen to what the teacher said; ii) there was noise and disorder etc. Higher 

values on this index indicated a better disciplinary climate. 

Teacher shortage: The index of teacher shortage (TCSHORT) was derived from four items measuring school 

principals’ perceptions of potential factors hindering instruction at their school. These factors are a lack of: i) 

qualified science teachers, ii) a lack of qualified mathematics teachers, iii) qualified <test language> teachers, 

and iv) qualified teachers of other subjects. Higher values on this index indicated school principals’ reports of 

higher teacher shortage at a school. 

School type: Schools were classified either as public or private, according to whether a private entity or a public 

agency has the ultimate power to make decisions concerning its affairs.   

Teacher behavior: This index was derived from school principals’ reports on the extent to which the learning of 

students hindered by the following factors in their schools: i) teachers’ low expectations of students; ii) poor 

student-teacher relations; iii) teachers not meeting individual students’ needs; iv) teacher absenteeism; v) staff 

resisting change; vi) teachers being too strict with students; and vii) students not being encouraged to achieve 

their full potential.  

Student behavior: The index of student-related factors affecting school climate was derived from school 

principals’ reports on the extent to which the learning of students is hindered by the following factors in their 

schools (SC17): i) student absenteeism; ii) disruption of classes by students; iii) students skipping classes. 

Quantity of teaching staff at school: The proportion of fully certified teachers (PROPCERT) was computed by 

dividing the number of fully certified teachers by the total number of teachers in a school. The proportion of 

teachers who have an ISCED 5A qualification (PROPQUAL) was calculated from this index. 

Disciplinary climate (DISCLIMA): The index of disciplinary climate (DISCLIMA) was derived from students’ 

reports on how often the followings happened in their lessons of the language of instruction was devoid of noise 

and disorder. 
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5. Analysis  

The analysis was carried out in two parts: the first part involved all countries and students in the data set and the 

second part involved only six countries. This enables the testing of the dynamic model with respect to the entire 

sample and also with selected six countries as some sort of sensitivity analysis The PISA data fits the multi-stage 

sampling (i.e., students are nested within schools and schools within countries), and thus enabled the use of 

MLwiN (Goldstein et al., 1998) to examine the extent to which selected variables were associated with student 

achievement in reading literacy.. The analysis started with the null model after which student background factors 

(i.e. gender, socioeconomic status and aggregates of them at school and country level were added in Model 1. 

Thereafter, student attitudes, engagement and motivation in learning added in Model 2.  In Model 3 and 4, school 

climate conditions and country level factors related to policy for teaching were considered. Model 4 was 

however abandoned as all selected variables at this level were not statistically significant.  

 

6. Results  

We first present the data for the entire sample. Following this, we briefly present our findings regarding the 

extent to which the results for the entire sample held across different individual countries 

6.1. Entire-sample analysis  

Model 0   

Table 2 below presents results of three models used in the analysis. The null model presents the variance at 

student, school, and country levels without any explanatory variable (see Table 2: column 1). We can observe 

that 23.4% of the variance was at the country, 30.4% at the school level and 46.2% at the student level. We 

acknowledge that the percentage accounted for at the school level might have been over-estimated since the 

model did not include the intermediate classroom level.   

 

Model 1  

In Model 1 contextual variables measuring student background factors and their aggregate scores at school and 

country levels were entered.  The following observations are made (see Table 2: column 2). First, sex and the 

parental educational level all have statistically significant effects on student learning in reading literacy. 

Particularly, female students coded as 1 appear to be doing better than their male counterparts in reading literacy. 

Also, the educational level of mothers of students also appears to contribute better to the reading literacy of 

students than the educational level of their fathers. Additionally, the aggregates of student background variables 

at the school level are statistically significant in their effect on student learning in reading literacy. However, 

when it comes to the aggregates at the country level, these characteristics had no significant effects, and 

therefore, were not included in the model.   Model 1 explained 20.8 % of the unexplained variance component, 

of which 2.2 % was situated at the country level, 75.3 % at the school level and 22.5 % at the student level. Also, 

the likelihood statistic (X
2
)   shows a significant change between the empty model and model 1 (p<.001), 

suggesting that the latter model had a better fit to the data.  

Model 2  

In Model 2, variables relating to student attitude and motivation to learning were entered in the model. The 

following observations are made based on the third column of Table 2.  First, selected variables in relation to 

opportunity to learn (i.e. lessons for improving skills, diversity in reading, joy/like reading) and subject 

motivation (i.e. use of control strategies, metacognision-summarising, metacognition-understanding and 

remembering) have a significant effect on reading literacy.  This model explained an additional 39.2 % of the 

variance component, with 25.6 % at the country level, 27.5 % at the school level and 46.9 % at the student level.  

Also, the likelihood statistic (X
2
) shows a significant change between Model 1 and Model 2 (p<.001).  

Model 3  

In Model 3, variables related to the school learning environment were entered in the model. The following 

observations are made based on the fourth column of Table 2. In this column, factors measuring the perceptions 

of students on the school learning environment (i.e. the proportion of qualified teachers and the disciplinary 

climate in schools have positive effects on student reading achievement. However, as to be expected, student 

absenteeism, low expectation from teachers and student disruptive behavior had negative effects. This model 
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explained an additional 41.6 % of the variance component, with 18.5 % at the country level, 72.6% at the school 

level and 8.9% at the student levels. Again, the likelihood statistic (X
2
) shows a significant change between 

Model 2 and model 3 (p<.001), suggesting that the latter model had a better fit to the data.   

 

Table 2. Parameter estimates and (Standard Errors) for the multilevel models used to investigate educational 

effectiveness in Reading literacy (students within schools, within countries) PISA Study 2009 

 
 Model 0 Model 1 Model 2 Model 3 

Factors     

Fixed Part (Intercept) 459.59 (6.39)* 752.05 (56.33)* 687.85 (8..54)* 693.38 (9.20)* 

Student level       

Student Context     

Age  -7.75 (0.18)* -6.25 (0.17)* -6.41 (0.25)* 

Sex (f=1, m=0)  -28.60 (0.23)* -9.78 (0.23)* -10.17 (0.25)* 

Educational level of father (ISCED)  -5.85 (0.08)* -3.59 (0.12)* -3.60 (0.13)* 

Educational level of mother (ISCED)  -5.32 (0.08)* -4.42 (0.12)* -4.51 (0.13)* 

Opportunity to learn     

Diversity in reading    0.63 (0.12)* 0.63 (0.13)* 

Joy/like reading   19.51 (0.13)* 19.37 (0.15)* 

Strategies and motivation     

Use of control strategies   4.71 (0.12)* 4.67 (0.13)* 

Meta cognition-Summarizing   16.99 (0.13)* 16.97 (0.15)* 

Meta cognition-Understanding & Remembering    10.17 (0.12)* 9.99 (0.13)* 

School level     

School context      

Aggregate age at school ID  -11.83 (3.57)* -6.25 (0.17)* -6.27 (1.14)* 

Aggregate sex at school Id  -40.24 (1.72)* -31.46 (1.41)* -26.98 (1.49)* 

Aggregate educational level of father (ISCED) at school ID  -25.26 (1.32)* -19.63 (1.10)* -16.77 (1.16)* 

Aggregate educational level of mother (ISCED) at school ID  -25.67 (0.91)* 16.99 (0.12))* 18.36 (0.82)* 

Climate factors     

Shortage test language teachers    -0.09 (0.44) 

Proportion of qualified teachers    15.83 (1.36)* 

Disciplinary climate    2.76 (0.50)* 

Teachers too strict    3.27 (0.50)* 

Low Teachers Expectation    -3.81 (0.42)* 

Student absenteeism     -4.91 (0.42)* 

skipping classes    -1.46 (0.50)* 

Disruptive Behavior    -2.74 (0.50)* 

Students Being Bullied    -2.76 (0.50)* 

Academic Pressure    -5.31 (0.45)* 

Country level      

Achievement public schools    NSS 

Responsibility for course content, Regional/national    NSS 

Regional/Nat influence on instructional content    NSS 

Random Part     

Country level 23.4% 22.9 % 18.1 % 20.7 % 

School level 30.4% 14.8 % 9.5 % 8.7 % 

Student level 46.2% 41.5 % 32.6 % 33.3 % 

Absolute 11238.3 8908.48 6766.5 7049.4 

explained   20.8 % 39.8 % 37.3 

Significance test     

X2 5465736 4600186.7 4149739.6 3781799 

Reduction  865549.3 450447.1 692031 

Degrees of freedom  8 5 7 

p value  .001 .001 .001 

Note *= statistically significant effect at .05 level 

 

6.2. Second stage analysis: six countries    

Table 3 below presents results of this aspect of the analysis. The objective at this stage of the analysis was to 

observe any similarities or differences that may exist between the results of the entire sample and that of the six 

individual countries.  Doing so would help further empirically validate the dynamic model of educational 

effectiveness, given that it would help test whether the model holds not only for the entire sample but also for 

countries with different educational systems. Because school contextual factors were envisioned to be different 

across countries, in what follows we limited our attention to the student background factors, the opportunity to 

learn factors, and the school-climate factors. As can be observed in Table 3, there is a relative consistency across 

the six countries with regards to student background factors, and the opportunity to learn factors. When it comes 
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to the school-level factors, we again see that the model also holds across countries, at least to some extent. For 

example, academic pressure, student absenteeism appears to hold across almost all the selected countries. Some 

other factors appeared to hold in half of the countries (e.g., teachers’s low expectation from their students), while 

there was just one factor that was observed as only significant in one country (e.g. Canada).  This latter finding 

was not surprising, because the the other selected countries might have not suffered from such a shortage. Hence, 

it can be stated that, overall, the model appears to hold for individual countries as well. 

 

Table 3.  Checklist of how selected variables that were observed as statistically significant in select 

countries comparing with the total PISA 2009 sample.   

Note: YES: consistent results with the model representing all the countries, Blank spaces = inconsistent results 

(effects were not significant for the individual countries). 

 

7. Discussion 

This paper attempted to test the extent to which variables selected from PISA 2009 based on the Dynamic Model 

of Educational Effectiveness could be associated with student learning in reading literacy. As a further step of 

validating the model, we also tested the extent to which the model also held across six individual countries with 

different educational systems. Our first step of the analysis that concerned the entire sample empirically 

supported the Dynamic Model, by showing variables both at the student-level (i.e., student background variables, 

and opportunity to learn variables) and at the school level to have significant effects on student reading literacy 

performance. The second step of the analysis also provided some evidence suggesting that the model also holds 

across countries, especially with regards to the student background and opportunity to learn factors, and to some 

lesser degree with regards to the school-level factors. That some factors at the school level were more 

consistently observed across countries, whereas others were less consistently is also considered reasonable, 

especially when taking a closer look at the factors falling in each category. For example, as one would expect, 

student absenteeism and skipping of classes appear to have a “universal” effect, since skipping being absent 

reduces opportunity to learn. On the other hand, the extent to which a school is public or private did not have a 

consistent effect across countries, something that might have to do with the different functioning of these schools 

across different countries (e.g., in one country private schools might be more successful at establishing more 

productive learning environments, while in other countries they might not). Obviously, such results call for 

further research that will examine this and similar assumptions. Beyond validating the dynamic model of 

educational effectiveness, this study also corroborates pertinent prior research findings. For example, that the 

socio-economic status of students, their motivation and strategies for learning had significant effects on their 

learning gain was in accord with  the argument of a significant link between student approaches to learning (i.e. 

Factors Total Sample UK Canada N Zealand Korea Japan Tunisia  

Intercept 693.38 

 (9.20)* 

448.19 

(48.97) 

447.33 

(29.21) 

186.95 

(78.62) 

569.48 

(51.63) 

587.75 

(84.63) 

429.42 

(72.09) 

 

Student factors - Context        Out of 

four 

variables 

Yes = 18 

Blank=6 

Age -6.41 (0.25)* Yes Yes Yes    

Sex    (F =1 M= 0) -10.17 (0.25)*   Yes Yes Yes Yes 

Educational level of father (ISCED) -3.60 (0.13)* Yes Yes Yes Yes Yes  

Educational level of mother (ISCED) -4.51 (0.13)* Yes Yes Yes Yes Yes Yes 

Opportunity to learn         

Out of 

five 

variables 

Yes= 25 

Blank=5 

 

Diversity in reading 0.63 (0.13)*  Yes Yes    

Joy/like reading 19.37 (0.15)* Yes Yes Yes Yes Yes  

Strategies and motivation        

Use of control strategies 4.67 (0.13)* Yes Yes Yes Yes Yes Yes 

Meta cognition-Summarising 16.97 (0.15)* Yes Yes Yes Yes Yes Yes 

Meta cognition-Understanding & Remembering 9.99 (0.13)* Yes Yes Yes Yes Yes Yes 

School Learning Environment        

Shortage test language teachers -0.09 (0.44)  Yes     

Proportion of qualified teachers 15.83 (1.36)*    Yes  Yes 

Disciplinary climate 2.76 (0.50)* Yes  Yes  Yes  

Teachers too strict 3.27 (0.50)*  Yes     

Low Teachers Expectation -3.81 (0.42)*  Yes  Yes  Yes 

Student absenteeism -4.91 (0.42)* Yes  Yes Yes Yes  

skipping classes -1.46 (0.50)*  Yes   Yes Yes 

Disruptive Behavior -2.74 (0.50)* Yes    Yes  

Students Being Bullied -2.76 (0.50)*     Yes  

Academic Pressure -5.31 (0.45)* Yes Yes Yes Yes Yes Yes 
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self-control, personal goals, motivation and self-belief) and their learning outcomes (Artelt, Baumert, Julius-

McElvany, & Peschar, 2000) (see also Trowler, 2010;  Willms, 2003).  Furthermore, our analysis pointed to the 

importance of school climate conditions as important for student learning. This was consonant with prior study 

findings and theoretical arguments according to which, students perform better in schools with more disciplined 

classrooms, partly shaped by the resources, policies and practices of the systems and schools (OECD, 2010). A 

positive school climate was also suggested to be an important component of successful and effective schools 

(Koth, Bradshaw, & Leaf, 2008), and a necessary condition for learning (Creemers & Kyriakides, 2008)—an 

argument that was also corroborated by the study findings. In fact, Frank and Rosen (2010) suggested that a 

significant and positive relationship exists between school climate and reading achievement at both the student 

and classroom/school level; the present study suggests a similar trend. Also, as to be expected, student 

absenteeism, skipping classes and disruptive behavior accounted negatively to their learning gain in reading 

literacy  Additionally, at the second stage of our analyzes, we observed a relatively high consistency  across the 

six selected countries compared with the total sample at the student background level, opportunity to learn, 

student motivation and strategies for learning. This was similar for school climate factors, although not as 

pronounced as that of the level of student level.   

 

8. Conclusion 

One of the objectives of this paper was to explore how international comparative studies can help in developing 

the theoretical framework of EER. As a result, we tested the dynamic model through a secondary analysis of 

PISA 2009 data to determine if the model could be supported.  Also, through this analysis our aim was also to 

provide implications for the improvement of international comparative studies and to also suggest policy options 

that might emerge regarding teaching and learning. We conclude this paper by considering these issues in turn.  

The significance of PISA in providing a global perspective on educational policy and reform has been 

acknowledged (e.g. Baird et al., 2011; Lingard & Grek, 2008; Riddell 2008; Murphy, 2010). This could further 

be expanded to cover more developing countries and by extension countries in the African sub region, especially 

if one takes into consideration that such countries are largely absent from the PISA sample (with some notable 

exceptions, such some of the northern African countries like Tunisia that participated in the PISA 2009 study. 

Sampling more African countries has the potential to further enrich PISA data and ultimately, may contribute to 

the development of policy initiatives that address the specific needs of such countries. It has been argued that 

children in developing countries not only receive fewer years of education, but also attain comparatively lower 

quality education due to factors that include inadequate learning time, student and teacher absenteeism (Reddy, 

2007).  Although these factors appear to be global across countries and schools, they are more pronounced in 

developing countries (e.g., Glewwe & Kremer, 2005; Boissiere, 2004; Abadzi, 2007). Hence, by sampling more 

African countries, PISA will allow for better examining the extent to which these factors “travel” across 

countries, and especially across countries in which educational resources might be scarce and might be hindering 

the functioning of such factors.  

A second area in which PISA studies could be improved relates to the inclusion of more teacher/classroom level 

variables (see a similar discussion in Mortimore, 2009). In our analysis, although we had originally thought of 

also including teacher-level variables (which are suggested by the Dynamic Model), we were not able to do so, 

because of limitations in the PISA dataset. By incorporating variables at this level, future PISA studies can help 

better empirically validate models of educational effectiveness, especially if one takes into consideration that 

teacher/classroom level variables are considered fundamental in such models. Furthermore, the model proposed 

here suggests that beyond examining students’ progress in terms of learning outcomes, we need to collect 

longitudinal data for both teachers and students. Namely, we suggest that it is worth examining both the short 

term as well as the long-term effects of teaching on learning outcomes. 

Turning now to the policy implications of this study, we note that a positive school climate has been consistently 

argued as an important component of successful and effective schools (i.e. Koth et al., 2008; Creemers & 

Kyriakides, 2008; Frank & Rosen, 2010; OECD, 2010).  The results of the present study largely corroborate this 

finding, especially if one takes into consideration the results of the entire sample. In this respect, policy makers 

and schools could adopt a dynamic approach to school improvement (DASI) proposed by the dynamic model 

(Creemers & Kyriakides, 2012). DASI refers to factors at the school level which are related to key concepts of 

quantity of teaching, provision of learning opportunities, and quality of teaching. Specifically, the emphasis in 

DASI is on school policy which affects learning at both the level of teachers and students as follows: a) School 

policy for teaching and actions taken for improving teaching practice b) Evaluation of school policy for teaching 

and actions taken to improve teaching c) School policy for creating a school learning environment (SLE) and 

actions taken for improving the school learning environment, and d) evaluation of the school learning 

environment. By attending to such factors, schools can improve the learning environment afforded to students, 

which in turn, can boost student performance. The extent to which DASI can create an environment for such 

changes to occur across different countries is an open issue and an issue which we are currently working on 
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addressing. 
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