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Investigating Effective Schools in 
TIMSS/PIRLS 2011—Fourth Grade 
In all schools, the aim is to have students learn 

1. All schools have some resources to help students learn 
teachers, classrooms, learning materials, etc. 

2. All schools have students ready to learn to some 
degree healthy, prior learning, positive attitude, etc. 

3. Schools and students interact in the learning process 



Investigating Effective Schools in 
TIMSS/PIRLS 2011- Fourth Grade 
What is an effective school? 

• The school with the highest achievement? 

• The school with the most qualified teachers and 
best equipment? 

• The school whose students make 
substantial gains in a year? 

• The school that can have the most 
impact on achievement despite 
having a disadvantaged 
study body?  



Investigating Effective Schools in 
TIMSS/PIRLS 2011- Fourth Grade 
This study uses what is known as a school effectiveness 
approach to examine how school effectiveness factors operate 
across countries and school subjects 

• In this approach, an effective school is one that has an effect 
on student achievement over and above home influence 

• Thus, effective schools research attempts to examine school 
factors, while controlling for home background influence  

TIMSS/PIRLS 2011 unique resource for a school effective 
analysis 

• Robust measures of achievement in three core school subject 

• High quality data on school factors and home factors 



Universally Relevant 
Characteristics of Effective Schools 
Strong Conceptual Model 
 
Strongly supported by research, we have a firm conviction 
that effective schools 

• Are safe and orderly 

• Have adequate facilities and equipment  

• Support academic success 

• Rigorous Curriculum 

• Are staffed with well-prepared teachers 

• Have well-resourced classrooms 

• Provide effective instruction  



• Which school factors will have the most influence across 
countries? 

• Will there be a difference across school subjects? 
– Reading 

– Mathematics 

– Science 

Investigating Effective Schools in 
TIMSS/PIRLS 2011- Fourth Grade 
Summary of Analysis: 
Across 34 countries and 3 benchmarking participants: 

1. Given the factors that are known to contribute to school 
effectiveness 

2. Given that the students in schools have been adjusted to all 
have the same backgrounds 

Hierarchical Linear Modeling (HLM) takes 
into account nesting of students within 
schools—Analyses conducted separately 
for each country 



Variables Included in the School 
Effectiveness Analysis 
 
 
 
• Schools Are Safe Orderly 

• Schools Support Academic Success 

• Adequate Environment Resources 

School Environment 
 

• Emphasis in Early Grades on Reading Proficiency 

• Students Engaged in Their Classroom Lessons 

School Instruction 
 

• Home Resources for Learning 

• Students Could Do Literacy/Numeracy Tasks When 
Started School 

Home Background Variables 
 



Considering Our Strong 
Conceptual Model 
Safe and Orderly School 
 Description: 

• Safe Neighborhood 

• Violence not a problem 

• Discipline is maintained 

• Teachers are respected 

• Bullying is minimal 

TIMSS/PIRLS Data Excellent 
Source for Data on this Factor 



School Environment 
Schools Are Safe and Orderly—Average Three Scales 
 • School Discipline and Safety/Principals 

• Safe and Orderly School/Teachers 

• Students Bullied at School/Students  



School Environment (Cont.) 
School Discipline and Safety/Principals 
 



School Environment (Cont.) 
Safe and Orderly School/Teachers 
 



School Environment (Cont.) 
Students Bullied at School/Students 
 



Considering Our Strong 
Conceptual Model 
Schools Support Academic Success  
 

TIMSS/PIRLS Data Good Source for Data on this Factor 

• All groups work to implement the goals 

• All groups believe the goals can be attained 

• School has rigorous academic goals 

• Academic goals understood and 
supported by 

– Principals/Administrators 

– Teachers 

– Parents 

– Students 



School Environment (Cont.)   
Schools Support Academic Success—Average Two  
       Scales 
 
 

 

• School Emphasis on Academic Success 
– Principals 

– Teachers 



School Environment (Cont.)   
School Emphasis on Academic Success/Principals 
School Emphasis on Academic Success/Teachers 
 
 



Considering Our Strong 
Conceptual Model 
Adequate Environment and Resources 
 Description: 

• School in good repair with good heating/cooling and lighting 

• Well equipped with textbooks and supplies 

• Not overcrowded 

• Has a sizeable library 

• Supports technology 

• Has software, books, equipment, materials specific to 
reading, mathematics, and science instruction 

TIMSS/PIRLS Data Excellent Source for Data on this Factor 



School Environment (Cont.)  
Adequate Environment and Resources—Average 
      Two Scales 
 
 

• Teacher Working Conditions 

• Instruction Affected by Resources Shortages/ 
Principal 

– General 

– Mathematics 

– Science 

– Reading 



School Environment (Cont.)  
Teacher Working Conditions 
 



School Environment (Cont.)  
Instruction Affected by Resources Shortages/Principals 
 



Instruction Affected by Resources Shortages/Principals 
(Cont.) 
 

School Environment (Cont.)  
 



Considering Our Strong 
Conceptual Model 
Instruction 
 • Rigorous Curriculum 

– Students taught difficult TIMSS and PIRLS topics 

• Are staffed with well-prepared teachers 

– Solid mastery of content to be taught 

– Repertoire of pedagogical approaches 

• Have well-resourced classrooms 

– Classroom library, computers/calculators, science equipment 

• Provide effective instruction 

– Adequate instructional time 

– Students engaged in their lessons 

TIMSS/PIRLS Data Good Source for Data on this Factor 



School Instruction 
Emphasis in Early Grades on Reading Proficiency—
One Scale 
 • Emphasis in Early Grades on Reading Skills 

and Strategies/Principals 



School Instruction (Cont.) 
Emphasis in Early Grades on Reading Proficiency 
 



School Instruction (Cont.) 
Students Engaged in Reading, Mathematics, and 
Science Lessons—Average Three Scales 
 • Students Engaged in Reading 

Lessons/Students 

• Students Engaged 
in Mathematics 
Lessons/Students 

• Students Engaged 
in Science 
Lessons/Students 



School Instruction (Cont.) 
Students Engaged in Reading/Students 
 



School Instruction (Cont.) 
Students Engaged in Mathematics/Students 
 Students Engaged in Science/Students 
 



Home Background Variables 
“Learning to Read Survey” completed by students’ parents 
and caregivers 

• Home Resources for Learning Scale 

• Students Have Prerequisite Skills 
for Learning 

TIMSS/PIRLS Data 
Excellent Source for 
Data on this Factor 



Home Resources for Learning— 
Composite Scale 

•  Number of Books in the Home/Students 

•  Number of Home Study Supports/Students 

•  Number of Children's Books in the Home/ 
 Parents 

•  Highest Level of Education of Either Parent/ 
 Parents 

•  Highest Level of Occupation of Either Parent/ 
 Parents 



Home Resources for Learning (Cont.) 
Students and Parents 



Home Resources for Learning (Cont.) 
Early Literacy/Numeracy Tasks—Average Two Scales 

•  Could Do Early Literacy Tasks When Began 
 Primary School/Parents 

•  Could Do Early Numeracy Tasks When Began 
 Primary School/Parents 



Home Resources for Learning (Cont.) 
Could Do Early Literacy Tasks When Began 
Primary School/Parents 



Home Resources for Learning (Cont.) 
Could Do Early Numeracy Tasks When Began 
Primary School/Parents 



Investigating Effective Schools in 
TIMSS/PIRLS 2011 

Goal to examine the TIMSS/PIRLS data from a 
school effectiveness perspective 

Relative effect on reading, mathematics, and 
science of: 

• School Environment 

• School Instruction 

Before and after controlling for Home 
Background 



TIMSS/PIRLS 2011 Analytic 
Approach 
Country by country: 

1. Examine relationship between school variables 
and achievement – explanatory model, no 
controls 

2. Introduce controls for students’ home 
background 

3. Reexamine school variable relationships with 
achievement, after controlling (statistically) for 
home background 



Controlling for Home Background 

Home background influences operate… 

• At the individual student level 
– Each individual student comes to school with certain 

advantages and disadvantages 

– These can help or hinder the student 

• At the school level (compositional effect) 
– Composition of the student body can have an 

additional effect – attending a school with lots of 
advantaged students vs. lots of disadvantaged 
students 



Some Challenges 
Analytic approach depends on analyzing between-
school variation in cross-sectional data – “naturally 
occurring variation” 

However, school systems carefully managed 

• Some countries have little variation between 
schools 

• Some countries have little variation in particular 
factors  

– Instructional time for a subject may be a national policy 

– In affluent countries, schools may be equally well 
resourced 



Method of Analysis 
• Hierarchical linear modeling (multilevel 

modeling)  
– School effects on student achievement 

– Explicitly models the nesting of students within 
schools 

• Two-level analysis – schools and students 

• Separate analysis for each country 

• Series of models 
– Each stage of the analysis 

– School and student level 



Models for Analysis 
• “Null” model (baseline) 

– Achievement differences between schools 

• Explanatory model 
– School Environment and Instruction effects, 

ignoring student home background 

• Home background control Model 
– Home Background, between and within schools 

• Explanatory with control model 
– School Environment and Instruction effects, 

controlling for student home background 

 



Models for Analysis 
“Null” Model 
 • Contains only a between-school effect – no 

predictor variables 

• Purpose is to estimate how much student 
achievement varies from school to school 

ijojij rY += β  :Student

joj u000  :School += γβ



Models for Analysis 
Explanatory Model (No Controls) 
 
• Adds School Environment and Instruction 

variables (Wsj) at school level  

• Purpose is to estimate the relationship between 
these variables and student achievement 

ijojij rY += β :Student

jSjSoj uW 0000 :School ++= γγβ



Models for Analysis 
Home Background Control Model 

•Student and school levels 
– Student: difference between student’s 

home background and school mean 

 

– School: school mean on home background 
variables 
 

 

Kjij XX )( •−

KjX )( •



Models for Analysis 
Home Background Control Model 

• Purpose is to estimate relationship between 
– Student home background (in terms of difference 

from school mean) and student achievement 

– School mean home background and student 
achievement (school composition) 

 )(  :School 0000 jKjKoj uX ++= •γγβ

ijKjijKjjij rXXY +−+= • )(  :Student 0 ββ



Models for Analysis 
Explanatory Model with Controls 
 • Includes School Environment and Instruction 

variables (Wsj) at school level  

• Also includes Home Background control 
variables (Xij) at student and school level  

• Purpose is to estimate the relationship between 
the school environment and instruction and 
student achievement after controlling for 
home background 



Models for Analysis 
Explanatory Model with Controls 

ijKjijkjjij rXXY +−+= • )(  :Student 0 ββ

  )()(  :School 00000 jSjSKjKoj uWX +++= • γγγβ



Analysis Notes 

In all models: 

• Appropriate sampling weights were applied 

• Missing data for predictors imputed using 
maximum likelihood  

• All five plausible values were used and results 
combined 

 



Results - %Variance Between Schools 

Upper limit on impact of school variables 

• 5-50% range 

• Lowest in Slovenia, Finland, Norway 

• Highest in Honduras, UAE, Qatar, Azerbaijan 

• Reading, mathematics, and science similar, but 
a little less for reading 



Results 
Example Country - Australia 

Subject Variance between 
Schools (%) 

Reading 23% 
Mathematics 28% 
Science 28% 



Australia 



Australia 



Australia 



Australia 



Australia 



Results 
Example Country - Botswana 

Subject Variance between 
Schools (%) 

Reading 38% 
Mathematics 31% 
Science 35% 



Botswana 



Botswana 



Botswana 



Botswana 



Botswana 



Summary 
Number of Countries with Significant Predictors 
AFTER Controlling for Home Background  

Predictor At Least One 
Subject 

All three 
Subjects 

Schools safe and orderly 16 7 
Support academic success 10 2 
Adequate environment 
/resources 

  3 1 

Emphasis on reading   1 1 
Students engaged in lessons 13 5 



What Have We Learned? 

• TIMSS and PIRLS 4th grade data a valuable 
resource for school effectiveness research 

– Comprehensive achievement data on reading, 
mathematics, and science 

– Wide range of home, school, and predictor variables 

• Cross country perspective crucial 
– No one country give complete picture 

• Challenges of statistical modeling cross-sectional data 

– Takes all of the countries together to show the 
conceptual model in action in the data 
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