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Overview

Many factors lead to variation in student achievement. Through data analysis we seek out those
factors that can explain this variation. In the context of TIMSS and PIRLS, these factors can be at
the student level (e.g., what happens at home) and at the school level (e.g., what happens in the
school and the classroom). Effective schools analysis looks for factors that explain school-level
variation, and a first step consists of determining how much of the total variation is at the student
level and at the school level. The proportion of school-level variation will determine the scope for
effective schools analyses.

In this study, presented in the TIMSS and PIRLS 2011 Relationships Report (Martin & Mullis,
2013), the analysis of effective schools was conducted by applying Hierarchical Linear Models
(HLM)' to data from 34 countries and 3 benchmark participants (Quebec, Canada, and Abu
Dhabi and Dubai, United Arab Emirates) that administered both TIMSS and PIRLS 2011
assessments to the same samples of fourth grade students (Botswana and Honduras administered
the assessments at the sixth grade). For the purpose of this analysis, a special TIMSS and
PIRLS 2011 Fourth Grade Combined International Database (Foy, 2013) was created, which
includes only students assessed in reading, mathematics, and science and their achievement
scores in all three subjects estimated on a multidimensional scaling of these subjects together.
Two-level models—students and schools—were developed and applied to the data provided by
the students, their parents, their school principals, and their teachers. These models served to
estimate the relationship between effective school factors and achievement in reading,
mathematics, and science.

Some of the school variance may be due to home factors (i.e., what students and their home
background bring to the school), thus it was necessary to account for this source of variation in
the modeling such that effective school variables were free of this influence. For this purpose, two
analytical constructs derived from the student and parent background questionnaires were used:

' AllHLM analyses were conducted using the HLM7 software (Raudenbush, Bryk, Cheong, Congdon, & du Toit, 2011).
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a socio-economic factor, and literacy and numeracy skills acquired before primary schooling.
The use of these two student-level factors provided control for home factors in order to properly
isolate the contribution of the effective school factors on student achievement.

National Samples of Students and Schools

The national samples drawn for TIMSS and PIRLS are known generally as two-stage stratified
cluster samples. Typically for the 2011 assessments, 150 schools were drawn using a systematic
sampling approach and with probabilities proportional to size—that is, larger schools had larger
selection probabilities. Within selected schools, generally one or two classrooms were sampled
with all students in selected classrooms taking part in the two assessments, resulting in national
samples of about 150 schools and 4,000 students.

The multi-stage nature of the TIMSS and PIRLS sample design lends itself well to analyses
with hierarchical linear models. When at least two classrooms are sampled per school, the
resulting national samples of students are amenable to proper two-level analyses of students and
schools. This was the case for most of the participating countries and benchmarking participants.

Exhibit 1 presents the actual samples sizes drawn in each participating country in terms of
students, classrooms, and schools. This exhibit also shows the number of schools where one, two,
and three or more classrooms were sampled. It is worthwhile to note that among the schools
where one classroom was sampled, a good number of these schools had only one available
classroom. As can be seen, Botswana, Chinese Taipei, Germany, Hong Kong SAR, Iran, Italy,
Morocco, Oman, Qatar, the Russian Federation, Saudi Arabia, the United Arab Emirates, the
Canadian province of Quebec, and the Emirate of Abu Dhabi predominantly sampled only one
classroom per school. Thus, the student samples within schools were representative of their
respective schools to the extent that the one classroom sampled was comparable to the other
classrooms in their respective schools.
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Exhibit B.1: Sample Sizes for the TIMSS and PIRLS 2011 Effective Schools Analysis

Country Students (lassrooms Schools One (lassroom Two Classrooms Three or More
Sampled Sampled Classrooms Sampled

Australia 5,943 142 120 18
Austria 4,587 276 158 48 105 5
Azerbaijan 4,871 283 169 55 114 0
Chinese Taipei 4,265 155 150 145 5 0
Croatia 4,545 295 152 44 78 30
Czech Republic 4433 235 177 121 54 2
Finland 4,54 267 145 47 75 23
Georgia 4,774 232 173 114 59 0
Germany 3,928 205 197 193 2 2
Hong Kong SAR 3,802 133 132 131 1 0
Hungary 5,149 249 149 50 98 1
Iran, Islamic Rep. of 5,734 245 244 243 1 0
Ireland 4383 220 150 80 70 0
Italy 4125 239 202 165 37 0
Lithuania 4,584 277 154 33 19 2
Malta 3,492 197 9 4 25 30
Morocco 7,614 292 284 280 1 3
Northern Ireland 3,469 160 136 112 24 0
Norway 3,054 197 119 47 66 6
Oman 10,237 412 327 254 69 4
Poland 4,962 257 150 43 107 0
Portugal 3,991 240 147 66 72 9
Qatar 4,104 185 166 147 19 0
Romania 4,643 246 148 58 82 8
Russian Federation 4,450 209 202 195 7 0
Saudi Arabia 4,470 197 7 145 26 0
Singapore 6,208 351 176 1 175 0
Slovak Republic 5,561 314 197 86 105 6
Slovenia 4,433 2143 195 147 48 0
Spain 4,105 200 151 102 49 0
Sweden 4,482 251 152 79 49 24
United Arab Emirates 14,377 621 458 297 159 2
Sixth Grade Countries
Botswana 4,165 150 149 148 1 0
Honduras 3,830 164 147 131 15 1
Benchmarking Participants
Quebec, Canada 4142 220 190 161 28 1
Abu Dhabi, UAE 4,100 180 164 148 16 0
Dubai, UAE 5922 261 138 17 119 2
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Achievement Scales

For the purpose of analyzing the relationships across reading, mathematics, and science,
achievement scores in the three subjects were estimated using a multi-dimensional IRT model.
This approach preserved the correlation structure across the three subjects. The item parameters
were taken from the concurrent calibration of the PIRLS 2011 reading assessment and the
concurrent calibration of the TIMSS 2011 mathematics and science assessments.> The
achievement scores across the three subjects were estimated simultaneously as three separate sets
of plausible values by the process of conditioning whereby all available student-level contextual
data were included to improve the overall reliability of the achievement scales. Each achievement
scale—reading, mathematics, and science—was then put on its own metric with an international
mean of 500 (based on the 32 countries that administered the two assessments at the fourth
grade) and standard deviation of 100. Although these achievement scores are not identical to
those reported separately in the TIMSS 2011 and PIRLS 2011 International Reports, these scores
convey the same information about the student achievement distributions in reading,

mathematics, and science.

Sampling Weights
All effective schools analyses used the sampling weights provided with the TIMSS and
PIRLS 2011 Combined International Database. These analyses relied on the overall student
sampling weights specified at the student level, making it unnecessary to provide sampling
weights at the school level. Specifically, the analyses used the house weight (HOUWGT), which
sums up to the national student sample size (Foy, 2013).

The house weight also was used for conducting the principal components analyses needed for
imputing missing data and for creating the aggregated explanatory and control variables
incorporated into the HLM models.

Analysis Variables

The effective schools analyses relied on a number of variables extracted from the TIMSS and
PIRLS 2011 Combined International Database obtained from responses to questions asked of the
students, their parents, their school principals, and their teachers. The variables then were
combined into measures of school effectiveness or home background for the types of analyses
required. Exhibit 2 lists and describes the source variables used in our effective schools analysis.
All source variables were contextual scales derived from responses to specific sets of questions
using the Rasch partial credit model and included the following: seven student-level variables
(either from the students, their parents, or both), four school-level variables, and three teacher-
level variables. The exhibit also describes in which explanatory variable each of these source
variables was used.

2 The item parameters are presented in the scaling section of Methods and Procedures in TIMSS and PIRLS 2011 (Martin & Mullis, 2012).
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Exhibit B.2: Source Variables for the TIMSS and PIRLS 2011 Effective Schools Analysis

Student-Level Variables

I A S

ASBHELT Early Literacy Tasks Control Variables ASBHAVG and ASBCAVG
ASBHENT Early Numeracy Tasks Control Variables ASBHAVG and ASBCAVG
ASBGHRL Home Resources for Learning Control Variables ASBGHRL and ASBCHRL
ASBGERL Students Engaged in Reading Lessons School Explanatory Variable ASBCEAL
ASBGEML Students Engaged in Mathematics Lessons School Explanatory Variable ASBCEAL
ASBGESL Students Engaged in Science Lessons School Explanatory Variable ASBCEAL
ASBGSBS Students Bullied at School School Explanatory Variable ACBMSOS

School-Level Variables

I N S

ACBGARS Instruction Affected by Any Resource Shortages School Explanatory Variable ACBMSRS
ACBGDAS School Discipline and Safety School Explanatory Variable ACBMSOS
ACBGEAS School Emphasis on Academic Success - Principal Reports School Explanatory Variable ACBMEAS
ACBGRSS Emphasis in Early Grades on Reading Skills and Strategies School Explanatory Variable ACBGRSS (Unchanged)

Teacher-Level Variables

I I S

ATBGTWC Teacher Working Conditions School Explanatory Variable ACBMSRS
ATBGSOS Safe and Orderly School School Explanatory Variable ACBMSOS
ATBGEAS School Emphasis on Academic Success - Teacher Reports School Explanatory Variable ACBMEAS

The contextual scales are described in the context questionnaire scales section of Methods
and Procedures in TIMSS and PIRLS 2011 (Martin & Mullis, 2012). For the purposes of the
relationships report, all contextual scales were re-scaled in order to reflect the specific pool of
countries and their data included in the TIMSS and PIRLS 2011 Combined International
Database. The primary objective was to put these contextual scales on a common TIMSS and
PIRLS metric rather than on either the TIMSS 2011 metric or the PIRLS 2011 metric found in
their respective databases. Also, the Instruction Affected by Any Resource Shortages scale
(ACBGARS) was created specifically for this relational analysis by combining all component
variables of the individual resource shortages scales from TIMSS 2011 (ACBGMRS and
ACBGSRS) and PIRLS 2011 (ACBGRRS).

Exhibit 3 describes the explanatory and control variables included in the HLM models. In
general, these variables are averages of the source variables presented in Exhibit 2 and are divided
into two major groups. The first group contains the school explanatory variables, which are
further categorized as either school environment or school instruction explanatory variables. The
second major group contains the home background control variables that are further divided
into two sub-groups: the first consisting of the two student-level variables (students within
schools), and the second consisting of the two school-level variables (between schools).
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Exhibit B.3: School Explanatory Variables and Home Background Control Variables for the
TIMSS and PIRLS 2011 Effective Schools Analysis

School Explanatory Variables
School Environment

Average of Three School-level Variables: School Average of ASBGSBS; ACBGDAS;

ACBMSOS Schools Are Safe and Orderl

choots Are >ale androrcerly and School Average of ATBGSOS
ACBMEAS Schools Support Academic Success Average of Two School-level Variables: ACBGEAS and School Average of ATBGEAS
ACBMSRS Adequate Environment and Resources Average of Two School-level Variables: ACBGARS and School Average of ATBGTWC

School Instruction

I N N

ACBGRSS Early Emphasis on Reading Skills ACBGRSS (Unchanged)
ASBCEAL Students Engaged in Reading, Average of Three School-level Variables: School Average of ASBGERL;
Mathematics, and Science Lessons School Average of ASBGEML; and School Average of ASBGESL

Home Background Control Variables
Students within Schools

I S

ASBGHRL Home Resources for Learning ASBGHRL (Unchanged)
ASBHAVG Early Literacy/Numeracy Tasks Average of ASBHELT and ASBHENT

Between Schools

I S

ASBCHRL School Average of Home Resources for Leaming School Average of ASBGHRL
ASBCAVG School Average of Early Literacy/Numeracy Tasks School Average of ASBHAVG

All school explanatory variables and the two school-level control variables were defined at the
school level, regardless of whether their source variables were at the student level, school level, or
teacher level. Student-level variables were averaged at the school level using the house weight.
Teacher-level variables also were averaged at the school level using the house weight, but taking
into account the special relationship between the students and their teachers as characterized in
the student-teacher linkage files in the database. The three teacher weights present in these files—
the reading teacher weight (REAWGT), the mathematics teacher weight (MATWGT), and the
science teacher weight (SCIWGT)—were summed and the result recalibrated to sum up to the
national student sample size, much like the house weight.

School Explanatory Variables

The school explanatory variables were divided into two categories. The first category consisted of
three variables related to school environment (the school environment variables). The second
category consisted of two variables related to school instruction (the school instruction
variables).

School Environment Variables
The first variable, Schools Are Safe and Orderly, took into account the safe school environment

perceptions of students, their school principals, and their teachers. This was done by using the
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A

following three variables: the student variable Students Bullied at School (ASBGSBS), averaged at
the school level; the teacher variable Safe and Orderly Schools (ATBGSOS), also averaged at the
school level; and the school variable School Discipline and Safety (ACBGDAS). These three
school-level variables were then averaged for each school.

The second school environment variable, Schools Support Academic Success, combined the
teachers’ and the school principals’ reports on how much their schools emphasize academic
success. The teachers’ report (ATBGEAS) was averaged at the school level and then averaged
with the school principals’ report (ACBGEAS) for each school.

The third school environment variable, Adequate Environment and Resources, combined the
school variable Instruction Affected by Any Resource Shortages (ACBGARS) with the teacher
variable Teacher Working Conditions (ATBGTWC) averaged at the school level. These two
components then were averaged for each school.

School Instruction Variables
The first school instruction variable, Early Emphasis on Reading Skills, was simply the school-
level contextual scale Emphasis in Early Grades on Reading Skills and Strategies (ACBGRSS).
The second school instruction variable, Students Engaged in Reading, Mathematics, and
Science Lessons, was the school-level average of the PIRLS 2011 student-level contextual scale
Students Engaged in Reading Lessons (ASBGERL) and the two TIMSS 2011 student-level
contextual scales Students Engaged in Mathematics Lessons (ASBGEML) and Students Engaged
in Science Lessons (ASBGESL). It was calculated by first computing the average of the three
student-level scales for each student and then averaging that student-level result for each school.

Home Background Control Variables

Measuring effective schools required that the effects of the factors that the schools bring to bear
on student achievement be separated from the effects of the factors that the students bring to the
schools. To that end, a control model was developed to account for the effects of student home
environment.

From the data available from the TIMSS and PIRLS 2011 background questionnaires, Home
Resources for Learning and Early Literacy/Numeracy Tasks were identified as the two analytical
constructs for the control model. Home Resources for Learning (ASBGHRL) is a contextual scale
described in the TIMSS 2011 and PIRLS 2011 International Reports. Early Literacy/Numeracy
Tasks (ASBHAVG) is the average of two contextual scales, Early Literacy Tasks (ASBHELT), and
Early Numeracy Tasks (ASBHENT), also described in the TIMSS 2011 and PIRLS 2011
International Reports.

The control model also differentiated how these two variables (ASBGHRL and ASBHAVG)
could contribute at the student level and at the school level. Not only did the students themselves
bring these factors to the schools for their own benefit, but their schoolmates also contributed as
what is termed peer, or compositional, effects. Thus, these two variables were included as
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student-level variables and school-level averages. In HLM terms, the student-level variables
(ASBGHRL and ASBHAVG) were entered as group-mean centered student-level (level 1)
variables; the school-level averages (ASBCHRL and ASBCAVG) were entered as grand-mean
centered school-level (level 2) variables.

Dealing with Missing Data

Missing data occur in all national data files and at all levels: students, parents, schools, and
teachers. The presence of missing data complicates the application of sophisticated statistical
models such as HLM when it comes to maintaining constant sample sizes and degrees of
freedom as variables are added or removed from the models. The missing data rates, therefore,
can be different depending on the variables included in an analytical model, because a record will
be dropped from analysis as soon as one of the variables included is missing. To address the
matter of missing data, we applied single imputation models to complete the national datasets.?
Exhibit 4 presents the student and school sample sizes and student response rates by explanatory
model prior to imputation. These numbers also reflect the presence of the home background
control variables. Response rates are generally high, with a few notable exceptions.

®  Multiple imputations were considered, but the very small imputation variance present across all countries and data sources (students,

parents, schools, and teachers) did not warrant the added complexity and computational burden.
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Exhibit B.4: Sample Sizes and Student Response Rates for the TIMSS and PIRLS 2011
Effective Schools Analysis

Sample Size Sample Sizes Prior to Imputation

After Imputation School Environment School Instruction School Environment and Instruction

Student Student Student

Students | Schools | Students | Schools Haen Students aden el
Response Rate Response Rate Response Rate
280 276 54 s 265 52 s 265 52 s

Country

Australia 5,943 3,109 2,991 2,991

Austria 4,581 158 4,281 158 9% 4,260 157 23 4,260 157 23
Azerbaijan 4871 169 4352 169 20 4,245 162 88 4,245 162 88
Chinese Taipei 4,265 150 417 150 92 417 150 92 417 150 2
Croatia 4,545 152 4,484 152 99 4,484 152 99 4,484 152 99
Czech Republic 4433 177 4,274 176 % 4126 169 23 4126 169 23
Finland 4541 145 4304 145 95 4,065 137 91 4,065 137 91
Georgia 4774 173 4,448 173 23 4379 17 92 4379 17 92
Germany 3,928 197 2,934 196 5 T 2,740 182 0 2,740 182 70 T
Hong Kong SAR 3,802 132 3,474 130 91 3,280 122 86 3,280 122 86
Hungary 5149 149 4729 148 92 4,573 143 89 4,573 143 89
Iran, Islamic Rep. of 5734 244 5,559 244 97 5,527 243 97 5,527 243 97
Ireland 4383 150 4,091 150 9% 3,888 143 20 3,888 143 20
Italy 4125 202 3,741 200 91 3,683 197 20 3,683 197 20
Lithuania 4,584 154 4,309 154 9% 4187 149 91 4187 149 91
Malta 3,492 % 3,016 % 86 2,782 90 80 r 2,782 20 80 r
Morocco 7,614 284 5332 l 68 s 5143 258 65 s 5143 258 65 s
Northern Ireland 3,469 136 1,861 125 52 s 1,707 115 49 t 1,707 115 49 t
Norway 3,054 119 2,758 118 20 2,611 112 85 2,611 112 85
Oman 10,237 327 8,498 318 87 7,360 281 76 T 7,338 280 76 1
Poland 4,962 150 4814 148 % 4752 146 95 4,752 146 95
Portugal 3,991 147 3,735 146 23 3,735 146 23 3,735 146 23
Qatar 4,104 166 3,430 166 84 r 3,352 161 8 T 3,352 161 83
Romania 4,643 148 4,451 146 % 439 144 95 4392 144 95
Russian Federation 4,450 202 4380 202 %8 4,380 202 9 4380 202 %8
Saudi Arabia 4,470 17 4170 17 923 4,105 168 91 4,105 168 91
Singapore 6,208 176 5,962 175 % 5928 174 95 5928 174 95
Slovak Republic 5,561 197 5355 196 97 5304 194 95 5304 194 95
Slovenia 4433 195 4,251 195 % 4,075 187 23 4,075 187 923
Spain 4,105 151 3,681 149 89 3,539 142 85 3,539 142 85
Sweden 4,482 152 3,721 149 85 3121 124 70 T 3121 124 0
United Arab Emirates 14,377 458 12,403 450 87 11,362 415 79 r 1362 415 79 1

Sixth Grade Countries
Botswana 4,165 149 2,889 143 70 T 2,862 142 69 s 2,862 142 69 s
Honduras 3,830 147 2,436 144 66 s 2,352 140 64 s 2,352 140 64 s
Benchmarking Participants

Quebec, Canada 4142 190 3,5% 187 88 3,541 182 86 3,541 182 86
Abu Dhabi, UAE 4,100 164 3,588 161 87 3432 153 80 r 3432 153 80 r
Dubai, UAE 5922 138 4,980 136 87 4,602 126 79 4,602 126 79 1

An“r"indicates data are available for at least 70% but less than 85% of the students. An “s”indicates data are available for at least 50% but less than 70% of the students. A“t”indicates data are
available for less than 50% of the students.
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The single imputation procedure in SPSS uses a regression model with a maximum
likelihood estimation method. The dependent variables were the source variables of Exhibit 2
and the independent variables were all of the background questionnaire variables summarized by
a principal component analysis that retained 75% of total variance. Thus, three imputation
models, each with its set of dependent variables and principal components, were applied for each
country: a student-level, a school-level, and a teacher-level imputation model. The student-level
imputation model used background data from both the student questionnaire and the parent
questionnaire.

The final result was a database with no missing data. Exhibit 5 shows the weighted national
means and standard deviations of all the school explanatory variables and home background
control variables included in the effective schools analysis. Exhibit 6 shows the same national
means and standard deviations prior to imputation. As a general rule, the means, with or without
imputation, are nearly identical. The standard deviations tend to show some attenuation after
imputation, typically in countries with lower response rates.
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Exhibit B.5: Means and Standard Deviations for the TIMSS and PIRLS 2011 Effective Schools Analysis

School Explanatory Variables
School Environment School Instruction

Students Engaged in Reading,

Country Schools are Safe Schools.Support Adequate Environment Early Er.nphas.is Mathematics and Science
and Orderly Academic Success and Resources on Reading Skills
Lessons
Standard Standard Standard Standard Standard
I I R e I ) R I I e
Australia 1.00 129 2.06 0.66
Austria 9.8 0.81 10.4 1.28 10.4 1.38 10.6 1.40 9.7 0.55
Azerbaijan 10.6 1.21 93 1.34 92 112 9.9 1.64 103 0.59
Chinese Taipei 10.2 0.75 10.7 1.28 93 1.14 9.5 1.76 94 0.63
Croatia 10.6 0.82 11.0 1.28 103 1.38 10.6 1.63 9.8 0.61
Czech Republic 9.8 0.77 8.9 1.28 10.9 1.35 10.2 1.89 9.9 0.65
Finland 10.0 0.86 10.1 112 10.1 113 9.4 143 8.7 0.51
Georgia 10.9 0.94 93 1.24 10.1 1.35 10.1 1.63 10.5 0.51
Germany 9.7 0.85 9.6 113 9.9 1.28 10.7 1.49 9.8 0.58
Hong Kong SAR 10.4 0.77 9.6 1.22 9.0 0.74 9.7 1.61 93 0.56
Hungary 9.6 0.84 92 1.40 10.4 1.46 10.6 1.67 103 0.52
Iran, Islamic Rep. of 10.2 1.07 10.5 1.46 9.0 1.32 8.9 1.61 10.8 0.77
Ireland 11.0 1.07 n7 1.56 10.4 1.38 10.8 172 10.0 0.69
Italy 93 0.84 93 1.09 9.6 1.05 9.6 1.48 9.8 0.55
Lithuania 10.0 0.78 10.1 1.1 103 0.9 103 1.57 10.1 0.54
Malta 9.9 0.85 10.8 1.31 10.0 1.06 9.7 1.59 10.5 0.53
Morocco 83 1.02 17 1.59 9.1 1.15 6.9 1.63 10.2 1.01
Northern Ireland 10.9 0.83 12.0 1.49 10.4 1.38 11.9 1.74 9.8 0.62
Norway 10.2 0.75 9.8 1.08 9.9 1.06 94 1.57 9.8 0.64
Oman 9.1 0.95 10.5 1.20 8.9 117 8.7 1.56 10.2 0.69
Poland 10.1 0.81 10.0 132 11.0 1.36 9.5 1.20 103 0.52
Portugal 10.0 1.01 9.9 1.43 93 131 10.5 1.27 10.4 0.70
Qatar 9.8 1.04 1.1 135 10.0 2.10 9.6 22 9.9 0.60
Romania 9.8 1.00 9.8 1.42 9.7 1.36 10.0 1.42 10.7 0.80
Russian Federation 9.9 0.86 92 1.16 10.0 1.51 14 1.51 10.5 0.83
Saudi Arabia 9.6 1.10 10.2 1.59 94 1.15 84 1.84 10.0 0.78
Singapore 10.2 0.81 9.9 1.40 10.5 137 1.1 1.86 9.5 0.44
Slovak Republic 9.7 0.80 8.9 1.21 10.2 113 103 1.50 9.7 0.68
Slovenia 9.6 091 9.6 112 10.9 132 9.1 1.52 10.0 0.62
Spain 10.0 1.12 9.6 1.47 10.6 1.36 10.6 1.59 10.0 0.72
Sweden 9.9 0.93 10.0 132 9.9 1.21 10.7 1.70 9.5 0.58
United Arab Emirates 10.0 1.02 11.0 1.39 10.2 1.53 221 10.3 0.72
Sixth Grade Countries
Botswana 8.5 0.94 8.8 173 8.6 1.30 10.5 231 9.7 0.68
Honduras 9.6 1.21 10.2 1.70 92 1.78 93 1.84 10.1 0.55
Benchmarking Participants
Quebec, Canada 9.8 0.92 10.2 1.27 10.5 122 10.0 1.76 9.7 0.56
Abu Dhabi, UAE 9.9 0.91 11.0 1.38 10.1 1.55 8.0 2.36 103 0.82
Dubai, UAE 10.4 0.98 11.6 1.55 10.6 1.80 105 2.9 103 0.55
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Exhibit B.5: Means and Standard Deviations for the TIMSS and PIRLS 2011 Effective Schools Analysis
(Cont.)

Home Background Control Variables

School Control Variables Stude trol Variables

Country Home Resources Early Literacy Home Resources Early Literacy

for Learning and Numeracy Tasks for Learning and Numeracy Tasks
Standard Standard Standard Standard
Australia 1.6 0.60 9.5 0.31 1.6 1.27 9.5 1.19
Austria 10.4 0.70 9.3 0.39 10.4 1.54 9.3 1.60
Azerbaijan 84 0.67 9.5 0.97 84 1.42 9.5 1.93
Chinese Taipei 10.2 0.86 1.2 0.27 10.2 1.89 1.2 1.22
Croatia 9.7 0.76 10.5 0.34 9.7 1.45 10.5 1.48
Czech Republic 10.5 0.66 9.9 0.38 10.5 1.50 9.9 1.50
Finland n3 0.53 10.4 0.43 n3 1.47 10.4 1.63
Georgia 9.8 1.07 9.8 0.63 9.8 1.7 9.8 1.81
Germany 10.7 0.72 9.5 0.38 10.7 1.57 9.5 1.38
Hong Kong SAR 9.7 1.06 1n3 0.37 9.7 1.74 n3 1.7
Hungary 10.0 1.34 9.3 0.40 10.0 2.20 9.3 1.68
Iran, Islamic Rep. of 8.0 1.67 9.6 0.98 8.0 2.27 9.6 1.93
Ireland 10.8 0.84 9.4 0.45 10.8 1.76 9.4 1.57
Italy 9.6 0.71 9.2 0.43 9.6 1.50 9.2 1.53
Lithuania 9.8 0.91 10.1 0.48 9.8 1.62 10.1 1.45
Malta 103 0.62 10.2 0.34 103 1.36 10.2 1.49
Morocco 6.9 137 9.7 1.4 6.9 1.97 9.7 2.08
Northern Ireland 10.9 0.59 9.0 031 10.9 1.41 9.0 1.18
Norway 1n5 0.54 9.4 0.33 1n5 1.52 9.4 1.60
Oman 8.6 0.94 10.6 0.46 8.6 1.81 10.6 1.54
Poland 10.0 0.95 9.9 0.46 10.0 1.81 9.9 1.67
Portugal 9.9 m 9.4 0.51 9.9 1.88 9.4 1.50
Qatar 10.1 0.76 10.8 0.40 10.1 1.47 10.8 1.52
Romania 8.7 1.52 9.6 1.13 8.7 2.15 9.6 2.06
Russian Federation 104 0.87 102 0.85 104 1.49 10.2 1.70
Saudi Arabia 9.0 1.06 10.5 0.95 9.0 1.81 10.5 1.76
Singapore 10.7 0.77 n3 0.44 10.7 1.60 13 1.33
Slovak Republic 9.9 1.10 9.0 0.70 9.9 1.77 9.0 1.70
Slovenia 10.4 0.56 9.3 0.42 10.4 1.43 9.3 1.72
Spain 10.2 0.98 10.6 0.48 10.2 1.74 10.6 1.54
Sweden n3 0.82 103 0.40 n3 1.65 103 1.48
United Arab Emirates 9.9 1.00 104 0.45 9.9 1.59 104 1.59
Sixth Grade Countries
Botswana 1.6 1.19 9.6 0.91 1.6 1.94 9.6 1.83
Honduras 6.9 1.23 10.7 0.62 6.9 1.97 10.7 1.57
Benchmarking Participants

Quebec, Canada mi 0.61 9.5 0.36 11 1.34 9.5 1.50
Abu Dhabi, UAE 9.7 0.97 10.5 0.47 9.7 1.58 10.5 1.59
Dubai, UAE 10.6 1.02 103 0.38 10.6 1.57 10.3 1.57
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Exhibit B.6: Means and Standard Deviations for the TIMSS and PIRLS 2011 Effective Schools
Analysis Prior to Imputation

School Explanatory Variables
School Environment School Instruction

Students Engaged in Reading,

Country Schools are Safe Schools.Support Adequate Environment Early Er.nphas.is Mathematics and Science
and Orderly Academic Success and Resources on Reading Skills
Lessons
Standard Standard Standard Standard Standard
I I O e I e R I I e
Australia 10.2 1.05 10.7 1.85 10.7 1.59 12,9 2.09 0.66
Austria 9.8 0.81 10.4 1.28 10.4 1.39 10.6 1.41 9.7 0.55
Azerbaijan 10.7 1.22 9.3 1.36 9.2 1.14 9.9 1.65 10.4 0.61
Chinese Taipei 10.2 0.75 10.7 1.29 94 1.16 9.5 1.76 94 0.64
Croatia 10.6 0.82 11.0 1.28 103 143 10.6 1.63 9.8 0.62
Czech Republic 9.8 0.77 8.9 1.28 10.9 137 10.2 1.92 9.9 0.65
Finland 9.9 0.90 10.1 1.16 10.1 1.14 9.4 1.47 8.7 0.51
Georgia 10.9 0.96 93 1.24 10.1 1.36 10.1 1.63 10.6 0.53
Germany 9.7 0.89 9.5 1.22 9.9 137 10.6 1.54 9.8 0.67
Hong Kong SAR 10.4 0.78 9.7 1.3 9.0 0.93 9.7 1.66 93 0.57
Hungary 9.6 0.84 9.1 1.34 10.5 1.56 10.5 1.63 103 0.52
Iran, Islamic Rep. of 10.2 1.08 10.5 1.47 9.0 1.36 8.8 1.62 10.8 0.77
Ireland 11.0 1.07 1.6 1.60 10.4 1.38 10.8 1.7 10.0 0.69
Italy 93 0.86 93 1.10 9.6 1.08 9.6 1.49 9.8 0.55
Lithuania 10.0 0.78 10.0 m 103 0.97 103 1.59 10.1 0.54
Malta 9.9 0.85 10.8 1.32 10.0 1.09 9.6 1.54 10.5 0.53
Morocco 84 1.07 7.8 1.61 9.0 1.34 6.9 1.68 103 1.03
Northern Ireland 10.9 0.87 11.9 1.75 10.5 1.51 11.9 1.90 9.8 0.62
Norway 10.2 0.77 9.8 mm 9.9 m 9.4 1.62 9.8 0.66
Oman 9.2 1.01 10.4 1.24 9.0 1.45 8.5 1.61 10.2 0.69
Poland 10.1 0.81 10.0 133 10.9 1.38 9.5 1.21 103 0.53
Portugal 9.9 1.00 9.9 1.46 94 1.34 10.5 1.28 10.4 0.70
Qatar 9.8 1.05 1.1 135 10.0 2.10 9.6 2.4 9.9 0.60
Romania 9.8 1.01 9.8 1.45 9.7 1.24 10.0 1.43 10.7 0.80
Russian Federation 9.9 0.86 9.2 1.16 10.0 1.56 114 1.51 10.5 0.83
Saudi Arabia 9.6 1.10 10.2 1.60 94 1.20 84 1.85 10.0 0.79
Singapore 10.2 0.81 9.9 1.40 10.5 1.38 1.2 1.83 9.5 0.44
Slovak Republic 9.7 0.81 8.9 1.19 10.2 113 103 1.51 9.7 0.68
Slovenia 9.6 0.92 9.6 1.10 10.8 135 9.1 1.55 10.0 0.62
Spain 10.0 1.14 9.6 1.53 10.6 1.39 10.5 1.60 10.0 0.73
Sweden 10.1 1.03 10.0 1.51 9.8 132 10.7 1.87 9.5 0.58
United Arab Emirates 10.0 1.06 11.0 1.53 10.4 1.68 234 10.3 0.72
Sixth Grade Countries
Botswana 8.5 0.96 8.8 177 8.6 133 10.5 232 9.7 0.69
Honduras 9.6 1.21 10.1 1.73 9.2 1.78 9.2 1.87 10.1 0.55
Benchmarking Participants
Quebec, Canada 9.8 0.95 10.2 1.34 10.5 1.24 10.0 177 9.7 0.57
Abu Dhabi, UAE 9.9 0.95 109 1.55 103 1.78 83 2.35 103 0.81
Dubai, UAE 10.4 1.03 13 1.73 109 1.74 102 2.19 103 0.56
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Exhibit B.6: Means and Standard Deviations for the TIMSS and PIRLS 2011 Effective Schools
Analysis Prior to Imputation (Cont.)

Home Background Control Variables
School Control Variables Student Control Variables

Country Home Resources Early Literacy Home Resources Early Literacy
for Learning and Numeracy Tasks for Learning and Numeracy Tasks
Standard Standard Standard Standard
I I ] I P R

Australia 1.5 0.96 0.60 11.6 1.64 1.62
Austria 10.5 0.72 93 041 10.5 1.56 93 1.64
Azerbaijan 85 0.69 96 1.01 85 145 9.5 2.02
Chinese Taipei 10.2 0.87 1.2 0.27 10.2 1.90 1.2 1.23
Croatia 97 0.77 10.5 034 97 146 10.5 1.50
Czech Republic 10.5 0.65 99 040 10.5 1.50 9.9 153
Finland 13 0.56 10.4 0.44 13 1.50 10.4 1.66
Georgia 9.9 1.10 9.8 0.67 9.9 1.75 9.8 1.85
Germany 10.7 0.94 9.5 0.49 10.7 1.76 9.5 1.55
Hong Kong SAR 9.7 1.10 1.4 037 9.8 1.78 114 1.20
Hungary 10.0 141 9.3 0.42 10.0 2.26 93 173
Iran, Islamic Rep. of 8.0 1.68 9.6 0.98 8.0 2.29 9.6 1.96
Ireland 10.8 0.85 9.4 0.47 10.9 1.78 9.4 1.62
Italy 9.7 0.77 9.2 0.46 9.7 1.54 9.2 1.59
Lithuania 9.8 0.94 10.1 0.50 9.8 1.65 10.1 1.48
Malta 103 0.69 103 038 10.4 143 103 1.56
Morocco 6.9 1.53 9.7 1.61 7.0 2.20 9.7 2.26
Northern Ireland 10.9 0.93 9.0 0.56 11.0 1.78 9.0 1.55
Norway 1.6 0.58 9.4 036 1.6 1.58 9.4 1.68
Oman 8.7 1.02 10.7 0.52 8.7 1.90 10.7 1.61
Poland 10.0 0.96 9.9 0.46 10.0 1.82 9.9 1.70
Portugal 9.9 1.14 9.5 0.52 9.9 1.92 9.4 1.55
Qatar 102 0.86 108 0.43 102 1.55 108 1.61
Romania 87 1.55 9.6 1.14 87 2.18 9.6 2.08
Russian Federation 104 0.88 10.2 0.85 104 149 10.2 171
Saudi Arabia 9.0 1.10 10.6 097 9.0 1.85 10.6 1.79
Singapore 107 0.78 13 044 10.7 1.62 13 134
Slovak Republic 99 1.12 9.0 0.72 10.0 1.78 9.0 1.74
Slovenia 105 0.58 93 044 104 145 93 175
Spain 103 1.06 10.7 051 103 1.79 10.7 1.60
Sweden 11.5 0.88 103 044 1.5 1.70 103 1.58
United Arab Emirates 10.0 1.09 10.4 0.47 1.65 10.5 1.66

Sixth Grade Countries

Botswana 75 133 9.6 1.04 7.6 217 9.6 1.97

Honduras 6.9 141 10.7 0.67 6.9 222 10.7 1.66
Benchmarking Participants

Quebec, Canada 1.1 0.67 9.5 0.42 1. 1.4 9.5 1.59

Abu Dhabi, UAE 9.8 1.06 10.5 0.51 9.8 1.63 10.5 1.66

Dubai, UAE 10.6 112 103 0.42 10.6 1.63 103 1.65
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Data Analysis
Hierarchical linear modeling was used to investigate how the characteristics of effective schools
were associated with achievement in reading, mathematics, and science across countries.

In total, eight two-level regression models were formulated for each country to predict
students’ reading, mathematics, and science scores. Analyses for reading, mathematics, and
science were conducted separately and all five plausible values were used. The following sections
provide a description of the unconditional model that was used to partition the total variance in
achievement into within- and between-school components, the general form of the two-level
hierarchical linear model that included both student and school variables, and descriptions of the
specific models that were formulated to investigate how the characteristics of effective schools
were associated with achievement in reading, mathematics, and science.

The Unconditional Model
Before conducting the analyses for investigating how the characteristics of effective schools were
associated with achievement, unconditional (or null) models were formulated. The purpose of
these models was to partition the total variance in achievement into its within- and between-
group components.

The unconditional model assumed a random sample of i students within j schools, such that
the outcome Yij was predicted as follows:

Yij = Boj + 1ij

With no predictors in the model, the level 1 intercept, B,;, was the predicted mean
achievement for each of the j schools, and rij was the student-level error. The error was assumed
to be normally distributed with a mean of zero, and a variance g2. At level 2, the level 1 intercept

became an outcome variable and was predicted using the grand-mean achievement in the
population, y,,, and random school effect, uo;:

Boj = Yoo t+ Uogj

The random school effect, u;, was assumed to be normally distributed with a mean of zero,
and a variance 7.

The unconditional model provided an estimate of the grand mean achievement in the
population, y,,, and was used to partition the total variance in achievement into its within- and
between-school components. The total variance in achievement,Yjj, was the sum of the within-

and between-school variance, as follows:

Var(Yij) = Var(rij + upj) = g% + 1o
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The proportion of the total variance in Yjj between schools is referred to as the intraclass
correlation coefticient (ICC), p, and was calculated as follows:

Too

p= 0'2+T00

The ICCs for reading, mathematics, and science for each country are shown as the percentage
of variance between schools in the Source of Variance panel of the summary tables for each
country’s results in the TIMSS and PIRLS 2011 Relationships Report (Exhibits 3.5 to 3.41). The
unconditional variance components, 02 and t,,, represented the variance available in the
achievement measure to be explained with the addition of student and school predictors, and
were used along with the conditional variance components from subsequent models to estimate
the percentage of variance explained at the student level, at the school level, and in total.

School Explanatory Models

Subsequent to formulating the unconditional models, school explanatory models were
formulated that included combinations of school explanatory predictors to explain some of the
available variance in achievement between schools. The purpose of these models was to describe
how the school explanatory variables were associated with achievement, without controlling for
any home background information. The magnitude, direction, and significance of the regression
coefficients indicated the relationship between each school explanatory variable and
achievement, holding all other school explanatory variables in the model constant, and when
compared to those from the unconditional model, the residual variance components indicated
the percentage of variance in achievement between schools explained by the school explanatory
variables.

In total, three school explanatory models were formulated: the first included the school
environment variables, the second included the school instruction variables, and the final of the
three included both the school environment and the school instruction variables. The models
that included various combinations of the P school explanatory variables were as follows:*

Yij = Boj + 1ij

P
Boj = Yoo + Eyop (School Explanatory Variables),; + ug;
p=1
The regression coefficients in the school explanatory models, ¥, represented the predicted
increase in Yjj for every one unit increase in the associated p'™ school explanatory variable,

holding all other school explanatory variables in the model constant. The regression coefficients
from the school explanatory models for reading, mathematics, and science can be found in the

4 In the school environment model, P = 3; in the school instruction model, P = 2; and in the combined school environment and

instruction model, P = 5.

TIMSS AND PIRLS 2011 RELATIONSHIPS REPORT @ TIMSS & PIRLS
16 TECHNICAL APPENDIX B—SCHOOL EFFECTIVENESS e ational amucy Center

Lynch School of Education, Boston College



A

summary tables of the TIMSS and PIRLS 2011 Relationships Report (Exhibits 3.5 to 3.41). The
coefficients also are presented in summary tables for each model in Exhibits B.8 through B.28).

In the absence of student variables, the individual error, rij , was the unconditional variance
in Yjjamong students within schools, and was assumed to be normally distributed with a mean of
zero and a variance o2. The group error, Uoj, was the residual variance in Yij between schools after
controlling for the P school explanatory variables included in the model and was assumed to be
normally distributed with a mean of zero and a variance 7y esig- By comparing this residual
variance to the unconditional variance between schools, 7, it was possible to estimate the
percentage of variance explained by the school explanatory variables between schools, and in
total. The variance components from the school explanatory models for reading, mathematics,
and science for each country can be found in the summary tables of the TIMSS and PIRLS 2011
Relationships Report (Exhibits 3.5 to 3.41).

Home Background Control Model
To characterize how the home background control variables were associated with achievement in
reading, mathematics, and science, the home background control model included two home
background variables: Home Resources for Learning, and Early Literacy/Numeracy Tasks. The
magnitude, direction, and significance of the regression coefficients indicated the relationship
between each control variable and achievement, holding all other control variables in the model
constant. Moreover, when compared to those from the unconditional model, the residual
variance components indicated the percentage of variance in achievement within and between
schools that was explained by the home background control variables.

At level 1, the home background control model included K = 2 student-level home
background control variables, and took the following form:

K

Yij = Boj + 2 Pr;j (Home Background Control Variables)y;; + 7i;
k=1

The K student-level home background control variables were group-mean centered and the
K school averages were included as predictors at level 2. Group-mean centering at level 1 was
deemed most appropriate because the analyses aimed to separate the between-school and within-
school components from the total variation, and with the addition of school explanatory
variables in subsequent models, allowed us to investigate how school explanatory variables were
associated with individual achievement after controlling for the home background control
variables.

With group-mean centering, the intercept, 5y, was the predicted value of Yj; for a student in
school j who was at the mean on all K student control variables. Each fy; regression coefficient
was a student-level effect within schools, and represented the predicted increase in the value of
Y;j for every one unit increase in the associated k™ student control variable above the school
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mean, holding all else in the model constant. The random student effect, rij, was the residual
variance in Yjjamong students within schools after controlling for the K student control variables
and was assumed to be normally distributed with a mean of zero and a variance 0% 4.

At level 2, the intercept, Boj, became an outcome variable and was predicted by the K = 2
school averages of the home background control variables:

K

Boj = Yoo + 2 Yok (School Averages of Home Background Control Variables); + ug;
k=1

The intercept in the level 2 model, y,4, was the predicted value of Yjj when the K school
averages of the home background control variables were equal to zero. Each y,, regression
coefficient represented the predicted increase inYjj for every one unit increase in the associated
kth school control variable, holding all else in the model constant. Finally, the group error, ugj,
was the residual variance in Yjj amongschools after controlling for the K school control variables.
It was assumed to be normally distributed with a mean of zero and a variance Ty esid-

The K level 1 regression coefficients, fi;, associated with the student control variables
became outcome variables at level 2. The models for these K regression coefticients were not
constant across student control variables within countries, across countries, or across subject
areas. Instead, the models varied according to whether they included a random effect. For each
level 1 coefficient, the decision to include a random effect was based on two factors: (a) whether
there was significant variation in the relationship between the student control variable and
achievement across schools, and (b) whether that relationship was estimated reliably. These two
criteria were applied separately for each student control variable, for each country, and for
reading, mathematics, and science. In cases where there was no significant variation across
schools in the relationship between the student control variable and achievement, the model was
as follows:

Brj = Yko

When there was significant variation in the relationship across schools, the reliability of the
slope was evaluated. If the reliability was greater than 0.05 (Raudenbush & Bryk, 2002), the
model included a random effect, as follows:

Brj = Yro + Uj

Because these were intercept-only models, no school-level predictors were included in the
slope models to predict the variability in the relationships. Exhibit 7 shows which student control
variables included a random effect in each country, and by subject area. The regression
coefficients from the home background control models for reading, mathematics, and science
can be found in the summary tables of the TIMSS and PIRLS 2011 Relationships Report (Exhibits
3.5to 3.41).
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Exhibit B.7: Random Effects for the Student-level Home Background Control Variables

Country
ASBGHRL ASBHAVG ASBGHRL ASBHAVG ASBGHRL ASBHAVG
No Yes Yes Yes Yes Yes

Australia

Austria Yes No Yes Yes Yes No
Azerbaijan No No Yes Yes Yes Yes
Chinese Taipei No No No No No Yes
Croatia No No No Yes Yes Yes
Czech Republic Yes Yes Yes Yes Yes No
Finland Yes Yes No Yes Yes Yes
Georgia Yes Yes Yes Yes Yes Yes
Germany No No Yes No Yes No
Hong Kong SAR No Yes No Yes No Yes
Hungary Yes Yes Yes Yes Yes Yes
Iran, Islamic Rep. of Yes No Yes Yes Yes No
Ireland Yes Yes Yes Yes Yes Yes
Italy Yes Yes Yes Yes Yes Yes
Lithuania Yes No Yes No Yes Yes
Malta No No No No No No
Morocco No Yes Yes Yes Yes Yes
Northern Ireland No No No Yes No Yes
Norway Yes No Yes No Yes Yes
Oman Yes Yes Yes Yes Yes Yes
Poland Yes Yes Yes Yes Yes Yes
Portugal Yes Yes Yes Yes Yes Yes
Qatar No No No No No No
Romania Yes Yes Yes Yes Yes Yes
Russian Federation Yes Yes Yes Yes Yes Yes
Saudi Arabia Yes No Yes Yes Yes Yes
Singapore No Yes No Yes No Yes
Slovak Republic Yes Yes Yes Yes Yes Yes
Slovenia Yes No Yes Yes Yes Yes
Spain Yes Yes Yes Yes Yes Yes
Sweden No No Yes Yes Yes Yes
United Arab Emirates Yes Yes Yes Yes Yes Yes

Sixth Grade Countries

Botswana Yes No No No No No
Honduras Yes Yes Yes Yes Yes Yes

Benchmarking Participants

Quebec, Canada No No No No No No

Abu Dhabi, UAE No Yes Yes Yes No Yes

Dubai, UAE No No No No No No
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By comparing the residual variances within and between schools (0% esiq and Togresids
respectively) from the home background control model to the within and between school
variance components from the unconditional model (62 and 7, respectively), it was possible to
estimate the percentage of variance explained by the home background control variables within
schools, between schools, and in total. The variance components from the home background
control model for reading, mathematics, and science for each country can be found in the
summary tables of the TIMSS and PIRLS 2011 Relationships Report (Exhibits 3.5 to 3.41).

School Explanatory with Home Background Control Models

The final set of models, referred to as the school explanatory with home background control
model, combined the previous two sets of models. The purpose of these models was to describe
how the school explanatory variables were associated with achievement after controlling for the
home background variables. The magnitude, direction, and significance of the regression
coefficients associated with each school explanatory variable indicated the relationship between
that school explanatory variable and achievement, holding all else constant in the model,
including the home background control variables. Moreover, when compared to those from the
unconditional model and the home background control model, the residual variance
components indicated the percentage of variance in achievement between schools that was
explained by the school explanatory variables over and above the variance explained within and
between schools by the home background control variables.

The school explanatory with home background control models included K = 2 home
background control variables at the student level, the K = 2 school averages of the home
background control variables, and the P school explanatory variables. At level 1, achievement, Yj;,
was predicted by the two group-mean centered home background control variables and a
random student effect:

K

Yij = Boj + 2 Prj (Home Background Control Variables)y;; + 1ij
k=1

The intercept, Boj, was the predicted value of Yj; for a student in school j who was at the
mean on both student control variables. Each f; regression coefficient was a student-level effect
within schools, and represented the predicted increase in the value of Yj; for every one unit
increase in the k# student control variable above the school mean, holding all else in the model
constant. The random student effect, rij, was the residual variance in Yij among students within

schools after controlling for the two student control variables and was assumed to be normally
distributed with a mean of zero and a variance 02 o44.
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A

At level 2, the intercept, B, became an outcome variable predicted by a linear combination

of the P school explanatory variables and the K = 2 school averages of the home background

control variables:

P

Boj = Yoo t+ 2)/0” (School Explanatory Variables),;
p=1

K
+ 2 Yok (School Averages of Home Background Control Variables)y; + uo;j
k=1

Depending on the significance of the variation in the level 1 regression coefficients across
schools and on the reliability of that variation, the level 2 slope models took one of two forms:

Brj = Yko

or,
Brj = Yro + Uj

Again, because these were intercept-only models, no school-level predictors were included in
the slope models to predict the variability in the relationships.

The intercept in the level 2 model, y,4, was the predicted value of Yj; when the P school
explanatory variables and the K = 2 school control variables were equal to zero. The regression
coefficients, ¥op and yoy, represented the predicted increase in Yjj for every one unit increase in
the pt" school explanatory variable and k" school control variable, respectively, holding all else in
the model constant. The error term, uoj, represented the residual variance in Yj; among schools
after controlling for the P school explanatory variables and the K = 2 school control variables,
and was assumed to be normally distributed with a mean of zero and a variance 7yg,esiq- BY
comparing the residual variance, T(gesiq, to the unconditional variance between schools, 74, it
was possible to estimate the percentage of variance explained by the school explanatory variables
between schools, and in total. In addition, by comparing the residual variance in these models to
the residual variance from the home background control model, it was possible to estimate the
percentage of variance in achievement explained by the school explanatory variables above the
variance explained by the home background control variables.
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Exhibit B.8: HLM Regression Coefficients for School Environment Model -
Reading Achievement

School Explanatory Variables
School Environment

Adequate
Environment and
Resources

Country

Schools Are Safeand |  Schools Support
Academic Success

Australia 2135 © 621) © 2 (2.5)
Austria 833 O 524 © 2 -2(13)
Azerbaijan 145 O 6 (3.6) -1(44)
Chinese Taipei 5(3.8) 624 © 0 (2.0
Croatia 2(28) 509 © -3 (1.9
Czech Republic 2 (5.4) 2(24) -4 (2.9)
Finland 932 ©O 5024 O -2(1.8)
Georgia 5(4.2) 9038 © -4 (3.8)
Germany 933 © 16034 O =121
Hong Kong SAR 7 (4.0) 0 (2.6) -2 (3.9)
Hungary 11 (6.1) 16039 © -2(22)
Iran, Islamic Rep. of 0 (4.4) 1437 © (3.7)
Ireland n40 © 522 © -1(2.1)
Italy 7026 © -3 (2.5) 3(2.4)
Lithuania 8 (6.0) 1028 © -4 (3.9)
Malta 167 O 142 O 0 (4.6)
Morocco 5(5.0) 1837 © 837 ©
Northern Ireland 14 (40) © 522 © 2(19
Norway 737 623 © -5 (2.5)
Oman 7(3.7) 1227) © 3(2.9)
Poland -7 (45) 921) © -3 (2.0
Portugal 2(3.5) 928 © -5 (2.6)
Qatar 2566 © 1262 © 827) ©
Romania 11 (7.5) 10 (4.8) 1(43)
Russian Federation 3(42) 3332 3(22)
Saudi Arabia 5(4.1) 1832 © 5(4.5)
Singapore 7(4.8) 1328 © -5 (2.5)
Slovak Republic 8338 O 9(3.1) O -2 (2.8)
Slovenia 1(28) 3(19) 0 (1.5
Spain 5(3.3) 830 ©  -2(0)
Sweden 127 © 2(2.) 3(2.0)
United Arab Emirates 17 (36) © 1231 © 724 ©
Sixth Grade Countries
Botswana 1548 © 19024 O 2 (33)
Honduras 7(5.2) -3(3.7) 6 (4.1)
Benchmarking Participants
Quebec, Canada 4(24) 709 © 1(2.0)
Abu Dhabi, UAE 14(58) © 1549 O 7 (3.5)
Dubai, UAE 27(16) © 8 (47) 939 ©
() Standard errors appear in parentheses. © (oefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.9: HLM Regression Coefficients for School Environment Model -
Mathematics Achievement

School Explanatory Variables
School Environment

Adequate
Environment and
Resources

Country

Schools Are Safeand |  Schools Support
Orderly Academic Success

Australia 214) © 624 O 3(25)
Austria 941) © 5026 O 0(1.7)
Azerbaijan 16 (56) © 5(4.8) 5(57)
Chinese Taipei 4 (3.5 623 O 0(22)
Croatia 1(3.2) 51) © -1(1.7)
Czech Republic 1(7.7) 3 (3.0 -5(3.8)
Finland 9(31) O 522 © -1(1.6)
Georgia 0(5.8) 16059 © -8 (4.9)
Germany 6(3.1) 1562 © -1(1.9)
Hong Kong SAR 6 (3.9) 3 (2.6) -2 (3.6)
Hungary 16055 © 18 (40) © -3(23)
Iran, Islamic Rep. of -1 (4.8) 13369 O 2(3.7)
Ireland 12338 © 522 © 0(2.5)
Italy 7 (4.4) -13.1) 632 ©
Lithuania 6 (6.5) 1334 © -5 (4.6)
Malta 1536 © 2e)N o -109
Morocco 4 (5.0) 1241) © 10038 ©
Northern Ireland 20055 © 4(2.7) 1(2.5)
Norway 047 © 7(3.4 -4 (3.2)
Oman 836 O 2N o -129
Poland -8 (5.0) 821 © -3(22)
Portugal 0 (5.6) 12(43) © -4 (3.8)
Qatar 18(68) © 10 (46) © n3Bo ©
Romania 11 (9.9) 12 (6.4) 1 (5.0)
Russian Federation 6 (5.3) 0(33) 1(23)
Saudi Arabia 2(5.1) 13@47) © 0 (5.6)
Singapore 6 (4.4) 1227 © 522 @®
Slovak Republic 14 (500 © 10 (43) © -4 (3.2)
Slovenia 1(24) 4(17) © 0 (1.5)
Spain 735 © 927 © =30
Sweden 924 © 5(117) © 1(1.9)
United Arab Emirates 1235 © 1029 © 622 O
Sixth Grade Countries
Botswana 1537) © 14Q21) O 1(2.7)
Honduras 4(5.1) -2(3.9) 8 (4.0)
Benchmarking Participants
Quebec, Canada 4(26) 8(19 © 1(2)
Abu Dhabi, UAE 12(600 © 1B @5 O 6 (3.3)
Dubai, UAE 2367 O 7(42) 836 O
() Standard errors appear in parentheses. © (oefficient significantly greater than zero.
@ Coefficient significantly less than zero.
TIMSS & PIRLS TIMSS AND PIRLS 2011 RELATIONSHIPS REPORT

, International Study Center

Lynch School of Education, Boston College TECHNICAL APPENDIX B—SCHOOL EFFECTIVENESS 23



Exhibit B.10: HLM Regression Coefficients for School Environment Model -
Science Achievement

School Explanatory Variables
School Environment

Country

Schools Are Safeand |  Schools Support Envi‘::::lueantfan d
Orderly Academic Success Resources
Australia 20035 © 620 © 2 (2.5)
Austria 1037 © 624 ©  -1(15)
Azerbaijan 17058 © 7 (4.6) 0(6.5)
Chinese Taipei 4 (3.5) 622 © 0.1
Croatia 229 4017 © -3 (1.5)
Czech Republic 3 (5.9 3(25) -4 (3.2)
Finland 126 © 622 © -3 (1.6)
Georgia 0 (5.1) 12(48) © -7 (4.6)
Germany 834 © 1732 © -1(1.9)
Hong Kong SAR 5(4.2) 2(2.7) -2 (4.2)
Hungary 1363 © 1742 © -3(23)
Iran, Islamic Rep. of -2 (5.3) 15(41) © 1(43)
Ireland N4 O 624 © 0(2.9)
Italy 9(39 © -2 (3.1) 4(32)
Lithuania 8 (6.5) 0035 © -5 (4.8)
Malta 16 (46) © 1838 © 2(3.9)
Morocco 5(5.9) 17 46) © 1043 ©
Northern Ireland 17 (54 © 623 O 0(2.5)
Norway 73.8) 724 © -4 (2.4)
Oman 1043 © BE) © -2036
Poland -8 (4.8) 8(22) © -4(22)
Portugal 0(5.1) 12(42) © -53.2)
Qatar 26(79 © 2617 © 832 ©
Romania 13 (9.5) 12(58) © 1(4.8)
Russian Federation 5(52) 2(3.6) 3(25)
Saudi Arabia 4 (4.8) 18(41) © 4 (5.4)
Singapore 6 (4.8) 1429 © 524 @
Slovak Republic 12 (46) © 9400 © -4 (3.4)
Slovenia 2(29) 3(20) 0(1.7)
Spain 6 (3.6) 829 © -3(22)
Sweden 14317 © 30 20
United Arab Emirates 1437 © 1331 O 623 O
Sixth Grade Countries
Botswana 20(57) © 2028 © 2 (4.1)
Honduras 6(53) -2 (4.7) 6 (4.2)
Benchmarking Participants
Quebec, Canada 3(3.0) 8(19) © 0(1.9)
Abu Dhabi, UAE 1362 © 1647 © 6 (3.3)
Dubai, UAE 265 © 8 (4.6) 840 ©
() Standard errors appear in parentheses. © (oefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.11: HLM Regression Coefficients for School Instruction Model -
Reading Achievement

School Explanatory Variables
School Instruction

Country Students Engaged in
Early Emphasis on Reading,
Reading Skills Mathematics, and
Science Lessons
Australia 0(1.8) 1552 ©
Austria -1(1.7) -4 (3.9)
Azerbaijan 1(28) 34093 ©
Chinese Taipei -1(1.5) 1235 ©
Croatia 1(1.5) 7385 ®
Czech Republic 0(1.4) -14.7)
Finland 1(1.9) -4 (5.4)
Georgia 13.1) 3192 ©
Germany 828 © —4 (48)
Hong Kong SAR 3(1.6) © 22(43) ©
Hungary 03.5) 5(11.6)
Iran, Islamic Rep. of 226 © 3(5.8)
Ireland 3(17) 6 (4.4)
Italy -1(16) 4(38)
Lithuania 508 O 8(61) O
Malta -2(3.2) 47097 ©
Morocco 132 © 30 (66) ©
Northern Ireland 1(24) 047 ©
Norway -10.7) 8(43)
Oman 520 © 242 ©
Poland -1(24) -13(6.1) @
Portugal -4 (2.4) 2147) ©
Qatar 729 © 47 85 ©
Romania 3 (6.3) 19(78) ©
Russian Federation -1(1.7) 1(34)
Saudi Arabia 3(28) 41(74 ©
Singapore 0(23) 9(7.7)
Slovak Republic 122 0 (4.6)
Slovenia -1(1.2) -3 (3.9
Spain -3 (1.6) 9 (4.6)
Sweden 1(1.7) -3 (4.6)
United Arab Emirates 13(16) © 28(56) ©
Sixth Grade Countries
Botswana 0(2.2) 55(76) ©
Honduras 940 © -6 (8.2)
Benchmarking Participants
Quebec, Canada 0(1.1) 139 ©
Abu Dhabi, UAE 728 © 26(78) ©
Dubai, UAE 1724 © 48 (134) ©
() Standard errors appear in parentheses. @ (Coefficient significantly greater than zero.
@ Coefficient significantly less than zero.
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Exhibit B.12: HLM Regression Coefficients for School Instruction Model -
Mathematics Achievement

School Explanatory Variables
School Instruction

Country Students Engaged in
Early Emphasis on Reading,
Reading Skills Mathematics, and
Science Lessons

Australia 1(19) 606 ©
Austria -2 (2.0) -3 (5.1)
Azerbaijan —4 (3.6) 57(103) ©
Chinese Taipei 0 (1.5 237 ©
Croatia 2(1.8) -8 (43)
Czech Republic 0(1.5) -1 (5.5)
Finland 2(25) -3(6.2)
Georgia -2 (4.1) 40 (125 ©
Germany 727) © -6 (4.5)
Hong Kong SAR 31 © 2044 o
Hungary 0(3.6) 7(1.7)
Iran, Islamic Rep. of 925 © 3(5.8)
Ireland 1(1.7) 10 (6.6)
Italy 0 (2.0) 6 (5.)
Lithuania 4217 © 463 ©
Malta -1(22) 27 (68) ©
Morocco 5(33) 2870 ©
Northern Ireland -1 (3.0 4054 ©
Norway 0(22) 8(5.7)
Oman 40 © 24 (42) ©
Poland -1(2.9) -16 (65 @
Portugal -6 (3.9) 25(66) ©
Qatar 761 © 3687 ©
Romania 0(7.2) 2(9.8)
Russian Federation -2 (24) 1(4.2)
Saudi Arabia 1(3.6) 21(76) ©
Singapore 0(2.0) 0 (6.9)
Slovak Republic 2(27) 4(6.2)
Slovenia -1(1.4) -5(47)
Spain -1(1.5) 043 ©
Sweden 2(1.4) -5(3.9)
United Arab Emirates 12(15) © 20052 ©
Sixth Grade Countries
Botswana 0(1.7) 47 (59 ©
Honduras 6 (4.3) -4 (93)
Benchmarking Participants
Quebec, Canada -1(1.5) 5(4.4)
Abu Dhabi, UAE 725 © 17077 ©
Dubai, UAE 1522 © 39(122) ©
() Standard errors appear in parentheses. © (Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.13: HLM Regression Coefficients for School Instruction Model -
Science Achievement

School Explanatory Variables
School Instruction

Country Students Engaged in
Early Emphasis on Reading,
Reading Skills Mathematics, and
Science Lessons
Australia 0(1.7) 14052 ©
Austria -1 (2.0) -5 (4.9)
Azerbaijan 0(33) 59094 ©
Chinese Taipei 0(1.5) nB5 O
Croatia 1(1.4) 734 ®
Czech Republic 0(1.4) 1(4.2)
Finland 1(2.0) -6 (5.3)
Georgia 0 (3.5) 35(11.6) ©
Germany 728 © -6 (4.9)
Hong Kong SAR 3(1.6) © 20 (44 ©
Hungary 0(3.7) 6 (12.6)
Iran, Islamic Rep. of nQ29 © 0 (6.6)
Ireland 3(1.8) 9 (6.4)
Italy -1(2.1) 4 (5.7)
Lithuania 3(2.0) 1862 ©
Malta -1(28) 3682 ©
Morocco 734 © 34(17) ©
Northern Ireland -129) 14 (55 ©
Norway -1(1.5) 6 (4.4)
Oman 523 © 34(53) ©
Poland -1(2.5) -15(60 @
Portugal -6 (3.5) 2667 ©
Qatar 5(3.6) 49 (109) ©
Romania 3 (7.0) 19097) ©
Russian Federation -1(23) 2(44)
Saudi Arabia 3(33) 38(71) ©
Singapore 0(23) 7(7.6)
Slovak Republic 1(2.6) 3(5.2)
Slovenia -1(1.6) -5 (4.5)
Spain -2 (1.7) 8 (4.7)
Sweden 2(1.8) -5 (5.6)
United Arab Emirates 1016 © 3055 ©
Sixth Grade Countries
Botswana 0 (2.5) 7585 ©
Honduras 8 (4.0) -9(9.2)
Benchmarking Participants
Quebec, Canada -1(13) 037 O
Abu Dhabi, UAE 727) © 28(78) ©
Dubai, UAE 1624 © 50 (13.1) ©
() Standard errors appear in parentheses. Q (Coefficient significantly greater than zero.
@ Coefficient significantly less than zero.
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Exhibit B.14: HLM Regression Coefficients for School Environment and Instruction Model -
Reading Achievement

School Explanatory Variables
School Environment School Instruction

Country Adequate Students Engaged in
Schools Are Safeand |  Schools Support Environ:wnt and Early Emphasis on Reading,
Orderly Academic Success Reading Skills Mathematics, and
Resources :
Science Lessons

Australia 20035 O 6(1) O 2(2.5) 2 (1.5) 6(4.2)
Austria 8(33) © 524 © -2 (1.4) -2 (1.6) -4 (3.8)
Azerbaijan 8 (43) 6028 © -1(3.2) 1(27) 3189 ©
Chinese Taipei 4 (3.5) 624 © 0 (2.0) -1(1.4) 10033 O
Croatia 3(27) 5019 © -2 (1.6) 0 (1.6) 8336 ®
Czech Republic 2 (5.5) 3(24) -5 (3.0) -1(13) -2 (4.5)
Finland 932 © 5(2.5) -2(1.8) 0(17) -3(5.2)
Georgia 3(3.7) 7 (3.6) -6 (3.7) 0(3.3) 2995 ©
Germany 933 © 1530 © -1(2.0) 523 © -3(3.7)
Hong Kong SAR 2(3.9) -4 (2.5) -2 (3.5) 4(16) © 23352 ©
Hungary 10 (6.3) 16(38) © -3(.7) -2(27) 2(93)
Iran, Islamic Rep. of 0(43) 1236 © 3(3.7) 10 (26) © 0 (5.9
Ireland 139 © 522 © -2(2.1) 2(1.8) 5(4.4)
Italy 7026 © -2 (2.6) 3(2.5) -1(1.6) 3 (4.1)
Lithuania 755 9260 © -4 (4.0) 4019 © 13650 O
Malta 18 (56 © 1941) ©  -1(45) 327 NEB) O
Morocco 1(47) 1237) © 035 O 7 (3.6) 26 (66) ©
Northern Ireland 1436 O 521 O 2(1.9 20 6 (4.3)
Norway 7(3.9) 524 © -4 (2.5) -1 (1.6) 4(4.1)
Oman 5 (3.5) 9026 © 4(2.8) 4(1.9) 1943 O
Poland -5 (44) 8(21) © -3 (2.0 -2(23) -8 (5.5)
Portugal -2 (34) 8260 © 524 ® @ -4Q3) 1761) ©
Qatar 1864 © 1040 © 825 © 3(22) 3078 ©
Romania 6 (8.0) 1nMG52) © 1(4.0) 5 (6.0) 15 (8.4)
Russian Federation 4 (45) 3(33) 3(23) -2 (1.8) 0 (3.6)
Saudi Arabia -13.7) 1532 © 5(3.8) 124 3174 ©
Singapore 8(47) 1428 © -4 (2.4) -2 (2.0) 12 (6.9)
Slovak Republic 837) O 932 ©  -2(8) 1(19) 0 (4.1)
Slovenia 2(3.0) 4(18) © 0 (1.5) -1(13) -4 (3.8)
Spain 5(3.1) 8260 © -2(19 -4(16) @ 73.7)
Sweden 128 © 2(27) 3(2.0) 0(1.6) -3(3.7)
United Arab Emirates 1034 © 929 © 624 O 10 (16) © 20 (56) ©
Sixth Grade Countries
Botswana 7(4.7) 15026) © 3(2.6) 0(1.9) 3765 ©
Honduras 6 (5.0) -5(3.7) 5(3.8) 838 O -8 (8.0)
Benchmarking Participants
Quebec, Canada 3(23) 7009 © 2(1.9) -1(0.9) 8(38) ©
Abu Dhabi, UAE 7 (6.0) 16(47) © 6 (3.8) 625 O 20075 O
Dubai, UAE 1762 © 4(44) 1033 © 1523 © 35(1000 ©
() Standard errors appear in parentheses. @ (Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.15: HLM Regression Coefficients for School Environment and Instruction Model -
Mathematics Achievement

School Explanatory Variables
School Environment School Instruction

Country Adequate Students Engaged in
Schools Are Safeand |  Schools Support Environ:mnt and Early Emphasis on Reading,
Orderly Academic Success Reading Skills Mathematics, and

Resources :
Science Lessons

Australia 21(41) © 724 © 3(2.5) 2(1.7) 6 (4.3)
Austria 941 O 6026 © 0(1.7) -3 (1.7) -2 (49)
Azerbaijan 9 (5.5) 6 (3.5 5.9 -3 (34) 53 (10.0) ©
Chinese Taipei 3 (3.3) 622 © 12.0) -1(1.3) 1037 ©
Croatia 2(3.0) 4200 © 0(1.8) 1(1.8) -9 (46) @
Czech Republic 2(7.8) 3(2.9) -5 (3.8) -1(1.5) -2 (5.2)
Finland 931 © 523 © 0(1.6) 1(23) -3 (6.2)
Georgia -2 (4.8) 13655 O -9 (4.9) -2 (4.1) 37 (129 ©
Germany 761 © 14Q27) © -2 (1.8) 422) © -5 (3.6)
Hong Kong SAR 139 -1(2.5) -2 (33) 3 (1.5) 250 ©
Hungary 16 (56) © 1839 © -3(22) -3 (24) 2(93)
Iran, Islamic Rep. of -1 (4.8) 1n139 O 3(3.7) 725 © 0 (6.0)
Ireland 138 © 624 © -1(3) 0(17) 9 (6.5)
Italy 7 (4.4) -1(33) 632 O -1(2.1) 3 (5.6)
Lithuania 5(63) 1232 © -5 (4.6) 3(1.9) 9(53)
Malta 14(36) © nQR7n O -1(2.8) -3 (1.9) 10 (5.9)
Morocco 0(4.8) 7(4.2) nNBs5 O 3(3.9) 25(69 ©
Northern Ireland 20050 © 327 1(2.5) 102.7) 10 (48) ©
Norway 152 © 6 (3.5 -4 (3.2) -1(2.0) 4(57)
Oman 6 (3.5) 927) © 128) 3(19) 20 (45 ©
Poland -6 (4.8) 8200 © -3(22) -2 (24) =11 (5.7)
Portugal -4 (5.4) 941 © -4 (3.6) -6 (3.8) 215 ©
Qatar 12 (6.7) 9(45) © 0029 © 4 (2.4) 282 ©
Romania 10 (10.7) 3 (6.7) 1 (5.0) 2 (6.9) 6 (10.2)
Russian Federation 8 (5.5 0(3.4) 2(24) -4 (2.4) -1 (44)
Saudi Arabia -1(5.2) 1247) © 0 (5.5) 0 (3.5) 14 (7.6)
Singapore 6 (43) 12(26) © -4(22) -1(1.8) 1362 ©
Slovak Republic B4 O N3 © -4031) 124 5 (5.6)
Slovenia 2 (2.6) 4(17) © -1(1.6) -2 (1.4) -6 (4.7)
Spain 633 O 024 © 3019 315 @ 833 O
Sweden 923) © 507) © 1(1.9) 0(12) -5 (3.0
United Arab Emirates 7(3.4) 827 © 5(23) 10 (15 © 15(53) O
Sixth Grade Countries
Botswana 836 O ney o 3(19) 0(1.5) 3260 O
Honduras 4 (5.2) -3(3.9) 7(3.8) 5 (4.0) -5(9.3)
Benchmarking Participants
Quebec, Canada 4 (2.5) 8(19) © 122 -2(13) 2(3.9)
Abu Dhabi, UAE 7 (6.1) 1343 © 5 (3.6) 6023 © 13 (7.4)
Dubai, UAE 14655 © 4 (4.0) 931 © 1422 © 2907 ©
() Standard errors appear in parentheses. © Coefficient significantly greater than zero.
@ Coefficient significantly less than zero.
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Exhibit B.16: HLM Regression Coefficients for School Environment and Instruction Model -
Science Achievement

School Explanatory Variables
School Environment School Instruction

Countr: .
y e Students Engaged in

Schools Are Safeand|  Schools Support Environment and Early Emphasis on Reading,
Orderly Academic Success Resources Reading Skills Mathematics, and
Science Lessons
Australia 1935 O 620 © 2 (2.5) 2 (1.5) 5(4.2)
Austria 10037 O 625 © -1 (1.6) -2 (1.7) -5 (4.7)
Azerbaijan nGHN © 7632 © 0 (4.0) 0(3.2) 56 (9.00 ©
Chinese Taipei 4 (33) 522 © 1(2.0) -1(1.3) 8(35) ©
Croatia 3(27) 4017 © -2 (1.6) 0(1.4) -8(36) ®
Czech Republic 3(5.9) 3(25) -4 (3.2) -1(13) 0(4.2)
Finland 1nQ26 © 6(23) © -3 (1.5) 0(1.9) -5 (5.0)
Georgia -2 (43) 10 (44) © -8 (4.6) 0 (3.6) 34 (120) ©
Germany 9(35 © 1529 © -1(1.8) 4(23) -5 (3.8)
Hong Kong SAR 0 (4.3) -2 (2.6) -2 (3.9) 3(1.6) © 21(53) ©
Hungary 13 (6.4) 1840 © -4(2.2) -3(27) 3(103)
Iran, Islamic Rep. of -1(5.2) 13@41) O 2(40) 928 © -3 (6.6)
Ireland n@) O 7125 © -1(2.9) 2(19) 9(6.2)
Italy 939 © -2(3.2) 4(32) -2(22) 2 (5.6)
Lithuania 7(58) 933 © -5 (4.8) 3(2.0) 1348 ©
Malta 14 (46) © 16(3.8) © 2 (3.9 -3 (24) 15071 ©
Morocco 0 (5.6) 144 © 138 © 4 (4.0) 30(76) ©
Northern Ireland 16 (49 © 5(23) 0(2.6) 1(2.5) 9 (5.0
Norway 7 (4.0 725 © -4 (2.4) -1(1.4) 2(43)
Oman 7 (4.0) nNEBY) O 0 (3.4) 3(23) 30 (5.6) ©
Poland -6 (4.6) 8(22) © -4 (2.1) -2(23) -9 (5.5)
Portugal -4 (4.8) 10039 O -5 (3.0) -6 (3.3) 2372 ©
Qatar 2079 © 10 (5.1) 831 © 2(29) 3197 ©
Romania 8 (10.2) 1362 © 1 (4.6) 5 (6.6) 14 (10.2)
Russian Federation 5(5.4) 1(3.6) 3(25) -2 (24) 1(4.7)
Saudi Arabia -1 (4.6) 15@41) O 3(5.1) 1(3.0 28 (700 ©
Singapore 6 (47) 1528 © -4 (2.4) -2 (2.0) 10 (6.8)
Slovak Republic 146 © 10 400 © -4 (33) 1(23) 4 (4.7)
Slovenia 3(29) 3(19) 0(1.7) -2(1.7) -6 (4.4)
Spain 5(3.5) 8(26) © -2(22) -3 (1.7) 5(3.9)
Sweden 1431 © 3(22) 2(2) 0(1.9) -5 (4.4)
United Arab Emirates 7 (3.5 1m1Q29) © 4(24) 9(1.6) © 24055 ©
Sixth Grade Countries
Botswana 9 (5.4) 1729 © 4(29) 0(22) 54(76) ©
Honduras 6 (53) -4 (4.) 5(3.9) 7 (4.0) -11 (9.0)
Benchmarking Participants
Quebec, Canada 3(2.9) 8(19 O 0(1.8) -2 (1.1) 7(3.5)
Abu Dhabi, UAE 6 (6.3) 16 (45 © 6 (3.4) 624 © 2374 ©
Dubai, UAE 14 (600 © 5(42) 10034 © 15024 © 39(102) ©
() Standard errors appear in parentheses. Q (Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.17: HLM Regression Coefficients for Home Background Control Model -
Reading Achievement

Home Background Control Variables
Students within Schools Between Schools
School Average of...

Country Early
Home Resources Literacy/ Early
for Learning Numeracy Home Resources Literacy/
Tasks for Learning Numeracy
Tasks
Australia 12(013) © n(3) © 9037 © 1968 ©
Austria 1908 © 508 © 27 (26) © -1 (6.4)
Azerbaijan 6(1.00 © 408 © 13 (7.6) =11 (7.4)
Chinese Taipei 10(07) © 14(1.00 © 20020 © 27 (87) ©
Croatia 12(08) © 1207 © 2321) O 9(43) ©
Czech Republic 1501) O 7008 © 31 (45 © 16055 ©
Finland 1101 © 150100 © 1941 © 10 (6.2)
Georgia 1n102 © 9(08) © 2032 © 5 (5.4)
Germany 16 (0.8) © 709 © 3539 © 8 (10.4)
Hong Kong SAR 207) © BOA) © 3 (2.0) 62 (47) ©
Hungary 16 (0.8) © 8(08) © 2920 © 2(7.0)
Iran, Islamic Rep. of 809 O 807 © 2420 © 4 (4.8)
Ireland 1900 © 8(12) © 27(31) © 2(7.5)
Italy 16 (09 © 709 © 235 © 2(53)
Lithuania 1308 © 1509 © 1934 O 26 (66) ©
Malta 24014 © 12002 © 65 (5.8) © 1092 ©
Morocco 1(1.1) 14015 © 1784 © 8 (6.4)
Northern Ireland 16 (1.1) © 9(14 O 3752 © 7(8.7)
Norway 1201 © 12009 © 20(43) © 5(7.8)
Oman 1200 © 19(.0 © 235 © -9 (13.9)
Poland 18(0.8) © 1309 © 21(26) © 7(52)
Portugal 12002 © 1009 © 1538 O 5 (4.6)
Qatar 1404 © 16(13) © 69 (59) © 31(112) ©
Romania 16 (1.6) © 9(15) © 2548 © 3 (7.0)
Russian Federation 1012 © 108 © 2442 © 2(4.8)
Saudi Arabia 5(1.1) © nQay) o 18(5.6) © 864 O
Singapore 15(07) © 6(1.1) © 29(26) © 51(44) ©
Slovak Republic 16 (0.8) © 807 © 1747 © -6 (7.5)
Slovenia 2109 © 1108 © 26029 © 7(3.8)
Spain 100 © 1200 © 17027 © 2253 ©
Sweden 1209 © 1209 © 2922 © 0 (5.0)
United Arab Emirates 1308 © 12 (06) © 4828 © 17 (6.1) ©
Sixth Grade Countries
Botswana 6(1.0) © 1009 © 37(48) © 9 (6.7)
Honduras -2(12) 8(18) © 22(43) © 7 (6.5)
Benchmarking Participants
Quebec, Canada 1209 © 9(09 © 2531 © 1348 ©
Abu Dhabi, UAE nQ05 © 12002 © 4(53) O 32099 ©
Dubai, UAE 1502 © 1008 © 67 33) © 32(108) ©
() Standard errors appear in parentheses. Q (Coefficient significantly greater than zero.
@ Coefficient significantly less than zero.
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Exhibit B.18: HLM Regression Coefficients for Home Background Control Model -
Mathematics Achievement

Home Background Control Variables
Students within Schools Between Schools
School Average of...

Country Early
Home Resources Literacy/ Early
for Learning Numeracy Home Resources Literacy/
for Learning Numeracy
Tasks
Australia 1204 © 1504 © 56 (40) © 2384 ©
Austria 16 (0.7) © 8(0.7) © 2535 © 7 (7.0)
Azerbaijan 9(12) © 409 © 12 (10.4) -11(8.8)
Chinese Taipei 12008 © 1701) © 225 © 2363 ©
Croatia 108 © 16 (0.9 © 2424 © 15655 ©
Czech Republic 1702 © 9(09) © 37659 © 26(1.7) ©
Finland 1009 © 18(0.8) © 1563 © 1561 ©
Georgia 10015 © 8(1.1) © 2147 © -1(9.2)
Germany 1308 © 9(1.0) © 3139 © 10 (9.5)
Hong Kong SAR 3(007) © 20(01) © 620 © 55(49) ©
Hungary 1708 © 9(08) © 3521 © -3(7.8)
Iran, Islamic Rep. of 7011) © 9(07) © 322 © 0 (4.9
Ireland 1709 © 003 © 25038 © -2 (7.1)
Italy 12(1.00 © 1009 © 20 (46) © 7 (6.5)
Lithuania 1002 © 18(09) © 2137 © 27 (54 ©
Malta 15011) O 10 (1.0 © 34 (45) © 27 80) ©
Morocco 0(1.2) 004 © 8 (8.6) -5(7.2)
Northern Ireland 16 (15 © 9(14 O 48059 O 6(8.7)
Norway 9(15) © 1309 © 21(56) © 7 (10.1)
Oman 1309 © 18(09 © 1839 O =5 (11.7)
Poland 16 (0.8) © 13(08) © 19028 © 10 (5.1)
Portugal 10 (1.0 © 9(09) © 1769 © -13(88)
Qatar n014 O 13013 © 16y © 18 (11.0)
Romania 1421) © 10025 © 21 (66) © -1(10.2)
Russian Federation 8010 © 1009 © 3054 © 4(72)
Saudi Arabia 5014 © 0011) © 1 (6.7) 15069 ©
Singapore 12008 © 501) © 256 © 48 (44) ©
Slovak Republic 1709 © 8(09) © 1967 © -13094
Slovenia 1902 © 1108 © 26030 © 8 (4.6)
Spain 109 O 12(1.0 © 2129 © 22(48) ©
Sweden 109 © 1“4(11) O 24(19) © 940 ©
United Arab Emirates 9(07) © 10 (06) © 226 © 9 (6.3)
Sixth Grade Countries
Botswana 31099 © 9(1.0) © 26(49) © 9 (6.4)
Honduras -3(14 @ 506 O 17 (48) © 9(7.8)
Benchmarking Participants
Quebec, Canada 10(.0 © 8(1.0) © 2035 © 6 (5.9)
Abu Dhabi, UAE 8(14 © 10102 © 40 (46) © 2507 ©
Dubai, UAE 110 © 9(08) © 6032) © 23(102) ©
() Standard errors appear in parentheses. Q Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.19: HLM Regression Coefficients for Home Background Control Model -
Science Achievement

Home Background Control Variables
Students within Schools Between Schools
School Average of...

Country Early
Home Resources Literacy/ Early
for Learning Numeracy Home Resources Literacy/
for Learning Numeracy
Tasks
Australia BOA) O 12(012) © 49034 © 2160 ©
Austria 20 (09) © 507 © 2634 © -4 (6.7)
Azerbaijan I(1.,1) © 500 © 16 (10.5) -10 (8.6)
Chinese Taipei 12(0.7) © 15012 © 221) © 21 (66) ©
Croatia 120100 © 1009 © 2127) © 4 (5.5)
Czech Republic 1703 © 70100 © 3149 © 1967 ©
Finland 1010 © 1200 © 2047 © 7(5.9)
Georgia mM(13) O 9(1.0) © 17 (44 © 4 (7.5)
Germany 17(08) © 5(,) © 36 (41) © 5(10.3)
Hong Kong SAR 508 © 1504 © 509 © 60 (52 ©
Hungary 1709 © 6(1.00 © 3121 © -1(8.2)
Iran, Islamic Rep. of 8(1.) O 807 © 2622 © 4(5.3)
Ireland 1703 © 700 © 27 36) © -1(7.6)
Italy 1500 © 609 © 23 (44 © 1(6.2)
Lithuania 1009 © 1409 © 1834 © 29(57) ©
Malta 23(16) © 8(12) © 55(55) © 32097 ©
Morocco 1(1.5) 15(1.8) © 12 (9.6) -3 (8.5)
Northern Ireland 1509 © 6(13 © 40 (60 © 5(9.2)
Norway 1012 © 1000 © 2135 © 4(6.7)
Oman 1503 © 2012 © 18 (46) © -6 (15.2)
Poland 18(0.8) © 109 © 2025 © 9(5.2)
Portugal nay) o 8(1.0) © 14057 © -7 (6.3)
Qatar 1503 © 1804 © 70 (68) © 48 (142) ©
Romania 16(1.8) © 1007 © 23657 © -1(93)
Russian Federation 8(1.0 © 1009 © 24050 © 2(67)
Saudi Arabia 8(14 © 1004 © 1964 © 20 63) ©
Singapore 17(08) © 16(1.1) © 3225 © 47 (43) ©
Slovak Republic 170 © 7008 © 1862 © -12(87)
Slovenia 2(13) © 9009 © 2935 © 2(5.2)
Spain 1300 © 1200 © 173617 © 25352 ©
Sweden 1501) O 0M00.1) © 3526 © -7 (5.3)
United Arab Emirates 1310 © 1308 © 4128 © 264 ©
Sixth Grade Countries
Botswana 6(12) © 1401.) O 3964 © 1988 ©
Honduras -2(13) 4014 O 242 © 13 (7.2)
Benchmarking Participants
Quebec, Canada 2201 © 8(0.7) © 26(33) © 7 (5.4)
Abu Dhabi, UAE 1008 © 14013 © 38(3) © 39098 ©
Dubai, UAE 150) O 00) © 6435 © 35(119) ©
() Standard errors appear in parentheses. Q Coefficient significantly greater than zero.
@ Coefficient significantly less than zero.
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Exhibit B.20: HLM Regression Coefficients for School Environment with Home Background Control Model -
Reading Achievement

School Explanatory Variables Home Background Control Variables
School Environment Students within Schools Between Schools
School Average of...

Country Early

Schools Are Safeand|  Schools Support Env::::?nuea::an d Home Resources Literacy/ Early
Orderly Academic Success for Learning Numeracy Home Resources Literacy/

Resources Tasks for Learning Numeracy
Tasks

Australia 1035 © 2(18) 1(19) 1203) © 1013 © 38038 O 1500 ©
Austria 4(2.4) 2 (2.0) -2(12) 1908 © 508 © 2409 © 0 (6.3)
Azerbaijan 1047 © 6(3.7) -2 (4.5) 6(1.0) © 408 © 8 (7.6) =11 (7.5)
Chinese Taipei 5022 © 0(13) -1(14) 1007 © 1410 © 0021 O 715 O
Croatia 4(19) 0(1.2) -1(1.2) 12(08) © 1207 © 220 © 1042 ©
Czech Republic 4(3.0) -1(15) -2 (1) 1501) © 708 © 31(43) © 1762 ©
Finland 1026 © 0(22) 1(1.6) na) o 1500 © 19¢43) O 10 (5.4)
Georgia 3 (3.5) 2(33) 7162 ® 1012 © 9008 © 2134 O 4 (53)
Germany I317) © 6(3.2) 1(1.9) 16 (0.8) © 709 © 26037 © 11 (9.4)
Hong Kong SAR 422 ©  -4(19 -1(19) 207) © B1) O 5022 © 60 (45) ©
Hungary 1(3.7) 2(26) 1(1.5) 16 (08) © 8007 © 2727 © 3(7.0)
Iran, Islamic Rep. of 6 (3.5 330 -12.8) 809 O 807 O 2324 © 4(4.9)
Ireland 761 © 2(1.9) -1 (1.5 1900 © 8(1) © 23(31) O 5(7.0)
Italy 5260 © @ -3Q2) 3 (20) 16 (09 © 709 © 2134 O 3 (5.3)
Lithuania 7633 © 0(1.9) 2(18) 13(08) © 1509 © 193617 O 25(58) ©
Malta 149 © 831) ©  -3(8) %414 O 12012 © 5269 © 35094 ©
Morocco 4 (4.6) 13142 © 035 O 1(1.1) 1405 © 8 (8.5) 10 (6.1)
Northern Ireland 1034 © 3 (1.6) 0 (1.5) 16(11) © 914 © 260 O 10 (7.6)
Norway 787 © 3(22) -2 (2.6) 1200) © 1209 © 16 (49 © 11 (8.0)
Oman 133 O 825 © 0(27) 1200 © 1910 © 1935 ©  —6(13.1)
Poland 3(3.6) 3(1.9) -2(1.9) 18(0.8) © 1309 © 2025 © 6 (5.4)
Portugal 4(32) 523 © 21024 @ 12012 © 1009 © 1436 © 3 (5.0)
Qatar 1944 © 5(3.3) 4(17) © 14014 © 16(13) © 5752 © 28095 ©
Romania 9 (7.4) 2(5.2) -3 (4.0) 16 (1.6) © 9(15) © 25(49) © 1(7.1)
Russian Federation 6(3.7) -2(29) 1(2.1) 1012 © 108 © 2542 © 2 (46)
Saudi Arabia 5 (3.8) 1434 © 3 (4.1) 5010) © 1ney o 9 (6.0) 16 (60) ©
Singapore 1019 1(14) 1(1.0) 1507 © 16(1.1) © 731 O 5245 ©
Slovak Republic 8 (4.0) 3 (26) -2 (26) 16 (08) © 8(07) © 15(46) ©  -5(67)
Slovenia 1(2.6) 0(1.8) 2(12) 2109 © 108 © 26(31) O 8(3.9)
Spain 5(29) 0(29) 0(1.7) 1010 © 1200 © 1630 © 067 O
Sweden 2(27) -1(1.6) 1(1.6) 1209 © 1209 © 28026 O 0 (5.0)
United Arab Emirates 12361) O 624 © -1Q1) 1308 © 106 © 429 O 16 (65 ©
Sixth Grade Countries
Botswana 126) O 72) © 0(2.5) 6100 © 1009 © 3052 O 9 (5.4)
Honduras 8 (4.5 -5(3.2) 1(3.4) -2(13) (A) 245 © 8 (6.0)
Benchmarking Participants
Quebec, Canada 3(2.0 2(1.7) 1(1.6) 1209 © 9009 © 2131 © 1348 ©
Abu Dhabi, UAE 1360 © 7 (4.1) -135) 1015 © 12012 © 0658 O 29(103) ©
Dubai, UAE 9 (4.9) 6(26) © 3(25) 1512 © 1008 © 61(33) © 33(107) ©
() Standard errors appear in parentheses. @ Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.21: HLM Regression Coefficients for School Environment with Home Background Control Model -
Mathematics Achievement

School Explanatory Variables Home Background Control Variables
School Environment Students within Schools Between Schools
School Average of...

Country Early

Schools Are Safeand |  Schools Support Envil:::;u;t:an d Home Resources Literacy/ Early
Orderly Academic Success for Learning Numeracy Home Resources Literacy/

Resources Tasks for Learning Numeracy
Tasks

Australia 140 © 30 2(2.0) 1204 © 1504 © B339 O 1988 ©
Austria 6 (3.7) 2 (24) 0 (1.6) 1607 © 8(07) © 2136 O 9 (7.0)
Azerbaijan 15053 © 6 (4.9) 5(5.6) 9(12) © 409 © 79.9) -10 (8.3)
Chinese Taipei 521 © 0 (1.5) 0 (1.6) 2(08) © 1701 © 225 © 22 (66) ©
Croatia 3(2.0) -1(13) 1(12) 108 © 16 (09) © 2526 © 1563 ©
Czech Republic 5(3.9) -2 (15) -2(20) 17012 © 9009 © 3856 O %6072 O
Finland 10 (26) © 0(22) 2(1.5) 1009 © 18(08) © 15058 © 15056 ©
Georgia -1(54) 2 (6.8) 1146 @ 10015 © 8(10) © 196) © =201
Germany 630 © 730 © 0(1.7) 1308 © 9(10) © 2038 © 13 (8.5)
Hong Kong SAR 3(27) -2 (1.7) -2 (2.5) 3107 © 1200 © 722 © 54 (48) ©
Hungary 4 (3.6) 3(2.5) 1(13) 17(08) © 9(08) © 31260 © -2 (8.0)
Iran, Islamic Rep. of 5(3.8) 2032 -22.7) 7(11) © 9(07) © 2125 © 0 (5.0
Ireland 6(3.9) 3(21) 1(2.1) 1709 © 0013 © 2040 © 1(6.9)
Italy 5 (4.3) -23.1) 760 © 1200 © 1009 © 19 (46) © 8 (6.7)
Lithuania 5037 1(2.0) 2(22) 1012 © 18(09) © 2136 © 26054 ©
Malta 1032 © 625 © 202 1501) O 10010 © 4G50 O 2182 ©
Morocco 5(4.8) 1249 © 939 © 0(1.2) 004 © 0(8.8) -3 (6.9)
Northern Ireland 14 (46) © 0(2.0 -1(1.8) 16 (1.5 © 9(14 O 2057 O 11(8.2)
Norway 150 © 4(3.6) -2 (34) 9(15) © 1309 © 1567 © 15 (10.4)
Oman 134 O 8260 ©  -3(8) 3009 © 1809 © 1638 ©  -4(11.0
Poland 1(4.0) 3(18) -1(.7) 16 (0.8) © 1308 © 19026 © 9(53)
Portugal 6 (5.3) 6 (33) 833 ® 1010 © 9009 © 16(6 © -14(87)
Qatar 1245 © 3(35) 520 © 104 © 13013 © 61 (54 © 17 (9.8)
Romania 11 (10.0) 8(7.2) -3 (4.7) 14Q21) © 10024 © 19(71) © -3 (10.0)
Russian Federation 8 (4.6) -5(29) 0(23) 8(1.0) © 1009 © 2552 © 3(6.9)
Saudi Arabia 1(5.1) 0(46) © -1(5.8) 5014 © 1001) © 6 (7.2) 13 (6.6)
Singapore 122 1(1.5) 0(1.0) 12(08) © 1501) O 23032 © 49 (46) ©
Slovak Republic 1362 © 5 (3.6) -4 32 1709 © 8(09) © 1564 © -12(81)
Slovenia 122 0(1.7) 1(12) 1902 © 108 © 2532 © 9 (4.6)
Spain 7028 © 122 -1(17) 109 © 1200 © 1929 © 1947 ©
Sweden 2(19) 3(13) 0(1.5) 109 © 1401) © 2120 © 8(40) ©
United Arab Emirates 762 © 624 © -1Q1) 9(07) © 1006 © 3929 O 8 (6.6)
Sixth Grade Countries
Botswana B30 O 7022 © 1024 3009 © 9(10) © 1963 © 8 (5.5)
Honduras 4 (5.0) -4 (3.6) 3(33) -3(14 @ 5.6 © 16 (49) © 10 (7.6)
Benchmarking Participants
Quebec, Canada 3(23) 4(18) © 1(2.0 1000 © 8(1.0) © 16 (34 © 5(5.7)
Abu Dhabi, UAE 162 © 5(3.9) -135) 8(14 © 1012 © 37655 © 2 (100) ©
Dubai, UAE 7(42) 623 © 3(24) 1010 © 9(08) © 5432 © 24(103) ©
() Standard errors appear in parentheses. Q Coefficient significantly greater than zero.
@ Coefficient significantly less than zero.
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Exhibit B.22: HLM Regression Coefficients for School Environment with Home Background Control Model -
Science Achievement

School Explanatory Variables Home Background Control Variables
School Environment Students within Schools Between Schools
School Average of...

Country Early

Schools Are Safeand |  Schools Support Envil:::iuear:tean d Home Resources Literacy/ Early
Orderly Academic Success for Learning Numeracy Home Resources Literacy/

Resources Tasks for Learning Numeracy
Tasks

Australia 833 O 3(1.6) 1(1.8) 1B01) © 1202 © 40 (36) © 18(62) ©
Austria 6 (3.1) 2(22) 0(13) 20 (100 © 507) © 23035 © -3 (6.7)
Azerbaijan 16 (58) © 6 (4.9) 0 (6.5) 9I(1.1) © 500 © 10 (10.2) -9 (8.1)
Chinese Taipei 519 ©  -1(13) 0 (14) 1207 © 15012 © 2QR) O 2160 ©
Croatia 4(2.7) -1(1.1) -1(1.2) 1200 © 1009 © 21(26) © 6 (5.2)
Czech Republic 5(3.2) -1(15) -1(17) 17013 © 700 © 248 O 19 (54 ©
Finland 023 © 227 0(1.5) 1m0 © 1200 © 18 (44) © 6(53)
Georgia -2 (4.6) 7(5.7) -9(41) @ 1013 © 9(1.1) © 7(49) © 3 (7.5)
Germany 8332 © 730 O 1(1.7) 608 © 501) © 2639 © 9(9.2)
Hong Kong SAR 2(22) -2 (1.8) -2(22) 508 O 1504 © 621 © 58(52) ©
Hungary 3(3.9) 3(29) 0(1.7) 1709 © 6(1.00) © 28029 © 0 (8.6)
Iran, Islamic Rep. of 5 (4.1) 333) -2 (3.1) 8(1.) © 807 © 26 (25) © 4 (5.5)
Ireland 5(43) 4(23) 1(25) 703 © 700 © 2038 © 1(7.0)
Italy 7 (4.0) -2 (29) 4(2.8) 5(1.0) © 609 O 243 © 2 (6.4)
Lithuania 729 © -1(2.1) 1(22) 009 O 1409 © 933 © 80655 O
Malta 7 (4.0) 629 © 0 (2.6) 23(16) © 8(12) © 4562 © 28 (96) ©
Morocco 5(5.9) 15058 © 1044 © 1(1.5) 1508 © 2 (10.1) -1(8.1)
Northern Ireland 12(51) © 3 (1.9 -12.1) 509 © 503 © 3459 © 9 (8.5)
Norway 7633 © 3(22) -1(2.2) 1012 © 1010 © 743 © 9 (6.6)
Oman 14 (40) © 129 © -4 (3.4) 5013 © 212 © 7044 © -4 (14.2)
Poland 1(37) 3(1.9) -2 (19) 8(08) © 109 © 2023 © 8 (5.5)
Portugal 3(5.1) 835 O -730) @ 1010 © 8(1.1) © 2(53) © -7 (6.5)
Qatar 1961 O 4 (43) 4(24) 5013 © 8(14) © 58(67) © 45(122) ©
Romania 10 (9.1) 6 (6.8) -3 (4.5) 6(18) © 0(1.7) © 2163 © -3 (9.0)
Russian Federation 7 (4.6) -4 (3.2) 2(24) 8(1.0) © 009 © 2550 © 1(6.4)
Saudi Arabia 5 (4.4) 1339 O 1(54) 8(14 © 014 © 0 (6.8) 17(58) ©
Singapore 0(2.1) 2(1.4) 109 708 © 6(1.1) © 30300 © 48 (45 ©
Slovak Republic 1249 © 4 (33) -3(3.2) 70100 © 7( 8 O 5060 © -11(75)
Slovenia 1(26) -1(1.9) 1(14) 2013 O 909 © 29038 O 3(5.2)
Spain 6(3.2) 1Q7) 0 (2.0) 300 © 201) o 531) © 28 O
Sweden 4(2.4) 0(1.5) 1(1.7) 5(1.1) © 001) © 3228 © -8 (5.6)
United Arab Emirates 9334 O 827 © -1(2.2) 3(10 © 1308 © 3731) © 20 (6.8) ©
Sixth Grade Countries
Botswana 174 O 10029 © 1(35) 612 © 1“1y o 3069 © 17073 ©
Honduras 6 (4.9) -5(3.7) 0 (3.5) -2 (1.4) 414 © 22 (44) © 13 (6.9)
Benchmarking Participants
Quebec, Canada 2 (2.6) 3(1.7) 0 (1.6) 2(01) © 8(0.7) © 2034 © 6 (5.4)
Abu Dhabi, UAE 164 © 8 (4.4) -135) 1018 © 1413 © 362 O 36 (10.2) ©
Dubai, UAE 9 (4.8) 7026 © 3(28) 1501 © 001) © 57 (36) © 37 (119) ©
() Standard errors appear in parentheses. Q (Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.23: HLM Regression Coefficients for School Instruction with Home Background
Control Model - Reading Achievement

School Explanatory Variables Home Background Control Variables
School Instruction Students within Schools Between Schools
School Average of...

Country Students Engaged in Early
Early Emphasis on Reading, Home Resources Literacy/ Early

Reading Skills | Mathematics, and for Learning Numeracy Home Resources Literacy/

Science Lessons Tasks for Learning Numeracy
Tasks

Australia 1(1.4) 73.7) 1203 © mM013 © 8039 O 1769 ©
Austria -2 (15) -2(32) 1908 © 508 © 7026 © @ -2(60
Azerbaijan 1(2.8) 36(83) © 6(1.00 © 408 © 18(6.5) © -13(7.2)
Chinese Taipei -1(08) 4(25) 1007 © 14010 © 0021 O 2684 O
Croatia 0(1.0) -2(2.7) 12008 © 1207 © 23020 © 9(43) ©
Czech Republic 1(0.9) 1(33) 1501 © 708 © 3145 © 16(57) ©
Finland 1(17) 1(4.6) 1010 © 1500 © 1939 © 10 (6.3)
Georgia -1 (2.6) 2388 © 102 © 9(08) © 1832 © 4(5.0)
Germany 51) © 1(43) 16 (0.8) © 709 © 33036 © 6 (10.0)
Hong Kong SAR 1(1.1) 833 © 31077 © 1B011) O 2(27) 59 (45) ©
Hungary 0(1.8) 15617 © 16(09) © 8(0.7) © 290 © 6 (7.6)
Iran, Islamic Rep. of 3 (19 5(4.4) 809 O 807 © 320 © 3(47)
Ireland 2 (1.5) 7633 © 1900 © 8(12) © 27732 © 0(7.6)
Italy 0(1.5) 6 (4.0) 1609 © 709 © 2035 © 0(5.4)
Lithuania 2(12) 831) © 1308 © 1509 © 1830 © 2461 O
Malta -2(18) 3069 © U(14 O 12012 © 64(51) © 2099 O
Morocco 8335 O 2765 © 1(1.1) 1415 © 14 (7.2) 5(5.4)
Northern Ireland -1(1.7) 3 (4.4) 16 (1.1) © 9(14 O 3753 © 6 (10.0)
Norway 0(1.6) 942) © 122(01) © 1209 © 21(41) © 6 (7.4)
Oman 2(17) 21 (44 © 1200 © 19010 © 1935 © -10(116)
Poland 0(17) 8 (5.5) 1808 © 1309 © 2026 © 8(53)
Portugal -2 (2.0) 1948 © 12012 © 1009 © 332 O 3 (4.6)
Qatar 121 29075 © 1404 © 16(13) © 64(61) © 16 (10.2)
Romania -2 (4.9) 8(7.7) 16 (1.5) © 9(15) © 24 (48) © 4(7.2)
Russian Federation -2 (1.6) 5(3.0) 0002 © 1108 © 24(41) © 4 (4.8)
Saudi Arabia 0 (2.6) 364 O 5(1.1) © 100 © 160517 © 9 (5.3)
Singapore -1(0.8) 6 (3.4) 15(07) © 16(1.1) © 307 © 50 (45) ©
Slovak Republic 0(1.8) 3 (5.1) 16 (08) © 8(0.7) © 1B@46) ©  -7(12)
Slovenia 0(1.2) -13.7) 21009 © 108 © 26028 © 7(38)
Spain -1(13) 6 (3.9) 1010 © 1200 © 1728 © 2G2) O
Sweden 1(1.1) 1(3.0) 12(09) © 12(09) © 2923 © -1(49)
United Arab Emirates 504 © 26650 O 1308 © 106 © 53028 © 11 (6.3)
Sixth Grade Countries
Botswana 2(12) 3450 © 610 © 1009 © 3760 ©  -1(56)
Honduras 4(3.1) 12 (7.8) -2(12) 8(18) © 2 (44 © 8 (6.4)
Benchmarking Participants
Quebec, Canada 0(0.8) 630 © 1209 © 9(09 © 2530 © 10 (4.9)
Abu Dhabi, UAE 2(23) 2163 © 1015 © 12012 © $B367) O 2% (104) ©
Dubai, UAE 3(18) 3683 O 15012 © 1008 © 6140 © 22(105) ©
() Standard errors appear in parentheses. © (Coefficient significantly greater than zero.
@ Coefficient significantly less than zero.
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Exhibit B.24: HLM Regression Coefficients for School Instruction with Home Background
Control Model - Mathematics Achievement

School Explanatory Variables Home Background Control Variables
School Instruction Students within Schools Between Schools
School Average of...

Country Students Engaged in Early
Early Emphasis on Reading, Home Resources Literacy/ Early
Reading Skills | Mathematics, and for Learning Numeracy Home Resources Literacy/
Science Lessons Tasks for Learning Numeracy
Tasks
Australia 2(15) 6(3.7) 1204 © 1504 © 539 © 282 ©
Austria -3(18) 0 (4.5) 1607 © 8(07) © 2635 O 6 (6.4)
Azerbaijan -4 (3.8) 6384 © 9(12) © 409 © 20 (85 © -15(7.8)
Chinese Taipei -1(08) 4(26) 1208 © 1701) © 2026 O 2160 ©
Croatia 0(1.2) -1(2.6) 108 © 16 (09) © 2424 © 15055 ©
Czech Republic 1(0.9) 1(34) 17012 © 9009 © 3860 O 5779 O
Finland 2(24) -1(5.7) 1009 © 18(0.8) © 1549 © 15062 ©
Georgia -3 (34) 35(11.8) © 1015 © 8(10) © 8(46) ©  -2(82)
Germany 4(21) -2 (42) 1308 © 9(10) © 3038 © 9(93)
Hong Kong SAR 0(0.9) 7383 © 3107 © 1200 © 520 © 53(500 ©
Hungary 0(1.7) 17 (6.6) © 17(08) © 9(08) © 3521 © 2 (8.6)
Iran, Islamic Rep. of 1(1.9) 5 (4.5) 7(11) © 9(07) © 324 © 0 (49
Ireland 1(1.6) 13652 © 1709 © 1003 © 537 © -5 (7.6)
Italy 1.0 6 (5.9) 1200 © 1009 © 2045 © 4 (6.6)
Lithuania 2(1.1) 3(3.6) 1012 © 18(09) © 2136 © 26055 ©
Malta ~1(16) 1767) © 1501) O 1010 © 3441 O 16 (8.6)
Morocco 5(3.6) 27 (69) © 0(1.2) 10004 © 6 (7.4) -8 (6.1)
Northern Ireland -3 (2.4) 5(5.1) 16 (1.5 © 9(14 O 4861 © 4(10.1)
Norway 0(2.1) 11 (5.6) 9(15) © 1309 © 203 © 8(9.9)
Oman 2(18) B4 O 1309 © 1809 © 1567) ©  -703)
Poland -1(1.8) 3(6.1) 16 (0.8) © 1308 © 2028 © 10 (5.3)
Portugal -5 (35) 8368 O 1010 © 9009 © 1560 © -15(87)
Qatar 0(22) 20((75 © n014 © 13(13) © 68(55 © 8 (10.1)
Romania -4 (6.0) 2 (11.0) 14Q21) O 10025 O 21(67) © 1(9.8)
Russian Federation -2(22) 4(3.8) 8(1.0) © 1009 © 2 (54 © 5(7.3)
Saudi Arabia -1(3.4) 14 (7.3) 504 © 001) © 10 (6.8) 11 (6.9)
Singapore -1(0.9) 765 © 12(08) © 1501) O 26(26) © 46 (45 ©
Slovak Republic 2 (24) 9 (6.5) 1709 © 8(09) © 065 © -16(88)
Slovenia -1(13) -4 (4.6) 19012 © 108 © 2529 © 8 (4.5
Spain 0(1.2) 832 O 109 © 1200 © 0028 O B 46 O
Sweden 2(1.0) -2 (3.0) 109 © 14011 O 2419 © 9(40) ©
United Arab Emirates 5015 © 19 (48 © 9(07) © 10 (0.6) © 3727 © 6 (6.5
Sixth Grade Countries
Botswana 1(1.2) 34 (44) © 3009 © 9(10) © 748 © @ -2(48)
Honduras 1(33) 9 (8.0) -3(14 @ 5(1.6) © 18(49) © 10 (7.8)
Benchmarking Participants
Quebec, Canada -1(1.2) 2(3.8) 10(.00 © 8(1.0) © 2035 © 5(6.1)
Abu Dhabi, UAE 3(20) 12 (6.4) 8(13) © 1012 © 8(47) O 2099 O
Dubai, UAE 3(1.7) 30(78) © 1010 © 9(08) © 5439 © 14 (9.9)
() Standard errors appear in parentheses. Q (Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Exhibit B.25: HLM Regression Coefficients for School Instruction with Home Background
Control Model - Science Achievement

School Explanatory Variables Home Background Control Variables
School Instruction Students within Schools Between Schools
School Average of...

Country Students Engaged in Early
Early Emphasis on Reading, Home Resources Literacy/ Early

Reading Skills | Mathematics, and for Learning Numeracy Home Resources Literacy/

Science Lessons Tasks for Learning Numeracy
Tasks

Australia 1(13) 6(3.2) 1B01) O 1202 © 4835 O 1962 ©
Austria -3(18) -239) 20(10 © 507) © 634 ©  -5(63)
Azerbaijan 0(32) 62(83) © 9(1.) © 5(10) © 2486 © -13(79
Chinese Taipei -1(08) 2 (26) 1207 © 15012 © NE) O 2063 O
Croatia -1 (1.0 -2(2.7) 1200 © 1009 © Q27 © 4 (5.4)
Czech Republic 1(0.9) 3(3.9) 1703 © 7(1.0) © 3249 © 18 (600 ©
Finland 1(1.7) 0 (4.4) 1m0 © 1200 © 20 (49) © 7(6.1)
Georgia -23.1) 2112 O 1013 © 9(10) © 1544 © 3(6.7)
Germany 41) © -1(43) 17(08) © 5() © 3439 © 4(10.0)
Hong Kong SAR 1(1.0) 4(34) 508 © 15014 © 420 © 58(52) ©
Hungary 0(1.9) 17(79 © 1709 © 6(1.00 © 3121 © 4(9.0)
Iran, Islamic Rep. of 12.1) 2(47) 8(1.1) O 807 © 2624 © 4 (5.4)
Ireland 2(1.8) NG44 © 1703 © 700 © 2737 © -5 (8.0)
Italy 0 (2.0) 6 (5.8) 15(1.00 © 609 O 2344 © -1(6.3)
Lithuania 1(1.2) 732 © 10(09) © 1409 © 1832 © 2753 ©
Malta -2(17) 2161 O B(16 O 812 © 55 (48) © 19 (102)
Morocco 6 (3.7) 375 © 1(1.5) 15(.8) © 9 (8.0) -7 (7.0)
Northern Ireland -2 (2.4) 6 (5.9) 15009 © 5013 © 3963 © 3(11.0)
Norway 0(1.2) 8 (43) 012 © 11010 © 2133) © 5(6.3)
Oman 2(21) B3G5 O 15013 © 212 O 1644 ©  -7(114
Poland -1(1.8) 5(5.5) 18(08) © 109 © 2127 © 9(52)
Portugal -5 (34) U722 O naey o 8(10) © BE@) © 965
Qatar -13.1) 27 (103) © 15013 © 18014 © 67 (75 © 33(127) ©
Romania 0 (5.5) 8 (9.5) 16(1.8) © 10017 © 21(55) © 0(9.1)
Russian Federation -1(2.1) 5(3.9) 8(1.0) © 1009 © 23 (50 © 3 (6.6)
Saudi Arabia -13.1) 3069 © 8(14 © 10013 © 1762 © NG ©
Singapore -1(0.8) 4 (3.4) 17(08) © 16(1.1) © 325 © 46 (44) ©
Slovak Republic 122 7 (5.8) 17010 © 708 © 1949 © -14(82)
Slovenia -1 (1.5 -4 (45) 203 © 9009 © 8034 O 2(52)
Spain -1(14) 5 (4.0) 13010 © 20 o 163) © K61 O
Sweden 1(12) 1(3.6) 15010 © 0010 © 3527 O -8 (5.1)
United Arab Emirates 416 © 7650 O 1310 © 1308 © 3730 O 1566 ©
Sixth Grade Countries
Botswana 2(15) 5260 © 612 © 1“1 o 4064 © 2 (6.4)
Honduras 232 9(8.7) -2 (13) 4(14 © 2343 © 14 (7.1)
Benchmarking Participants
Quebec, Canada -1(0.9) 6028 © 122(0) © 8(07) © 26032 © 4 (5.5)
Abu Dhabi, UAE 2(22) 21(66) © 10018 © 1413 © 3755 © 31(10.1) ©
Dubai, UAE 3(1.9 40 86) © 1501 © 001) © 5742 © 25(113) ©
() Standard errors appear in parentheses. Q Coefficient significantly greater than zero.
@ Coefficient significantly less than zero.
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Exhibit B.26: HLM Regression Coefficients for School Environment and Instruction with Home Background

Control Model - Reading Achievement

School Explanatory Variables Home Background Control Variables
School Environment School Instruction Students within Schools Between Schools

Students
Engaged in
Reading,

Country

Adequate

Schools Are Safe | Schools Support Early Emphasis

and Orderly S Env:::;::::nd on Reading Skills| Mathematics,
and Science
Lessons
Australia 1035 O 3(1.8) 1(1.9) 1(13) 4 (3.6)
Austria 424 2(19) -2(1.2) -2(1.4) -2(3.2)
Azerbaijan 7 (4.6) 628 © -1(.9) 127 33(1.8) ©
Chinese Taipei 522 © 0(13) -1(13) -1(0.7) 4(2.5)
Croatia 4(19) © 0(1.2) -1(12) 0(1.1) -2 (26)
Czech Republic 4(2.9) -2 (1.5) -1 (1.5) 1(09) 1(3.2)
Finland 0026 © -1(23) 1(1.5) 1(1.5) 0(4.2)
Georgia 2(32) 1(3.0 -7631) ® 07 24 87) ©
Germany 9(31) © 6 (2.9) 1(1.9) 4(19) © -1339)
Hong Kong SAR 3(21) =520 @® -1(19) 1(1.0) 935 ©
Hungary 0(3.8) 1(23) 1(1.4) 0(1.8) 15059 ©
Iran, Islamic Rep. of 6 (3.6) 3(3.0) -1(28) 2 (1.9 3 (4.5)
Ireland 5(.2) 2(1.9) -1(1.6) 2(1.4) 6 (3.5)
Italy 5(2.6) -3(22) 3(2.0) 0 (1.5) 5(4.1)
Lithuania 734 © 0(1.8) 1(1.8) 2(1.2) 6 (3.1)
Malta 8(41) © 429 -3 (2.7) -2 (1.7) 24 (63) ©
Morocco 0 (4.3) 8 (3.9) 1132 © 6 (3.7) 24 (6.5 ©
Northern Ireland 061 ©@ 2(16) 0(1.5) 0(1.5) 1(3.8)
Norway 734 O 2(22) -1(24) -1(1.5) 7 (3.9
Oman 9B83) © 725 © 127 2(1.7) 17 45 ©
Poland 2(3.4) 3(1.8) -1(1.8) -1(1.7) 7(53)
Portugal 129 4(2.1) 722 ® -2(18) 17 (500 ©
Qatar 1745 © 4032 406) © ~-1(18) 1968 ©
Romania 7 (1.5) 2(53) -3 (47) -1 (5.1) 4 (7.4)
Russian Federation 5(4.1) -3(2.8) 2(2.1) -2 (1.6) 4(3.2)
Saudi Arabia 0 (3.6) 1264 © 437 0(2.4) 26 (6.8) ©
Singapore 2 (1.9) 2 (1.4) 1(1.0) -1(0.8) 6 (3.4)
Slovak Republic 7.7) 3(27) -2 (2.6) 0 (1.6) 2(47)
Slovenia 2 (2.5) 0(1.8) 2(1.2) 0(1.2) -2 (3.6)
Spain 5(2.8) 1(2.6) 0(1.7) -2 (13) 5(3.7)
Sweden 2(22) -1(1.6) 1(1.5) 1(1.2) 1(3.0
United Arab Emirates 69 © 503 © -1(2 4(13) © 2350 ©
Sixth Grade Countries
Botswana 733 © 509 © 2(19 2(12) 28 (48) ©
Honduras 6 (4.4) -5 (3.1) 0 (3.4) 4(3.1) 10 (7.5)
Benchmarking Participants
Quebec, Canada 320 2(1.6) 1(1.5) -1(0.7) 5(3.0)
Abu Dhabi, UAE 8 (5.0) 8 (4.0) -1(3.5) 3.7 17 (6.1) ©
Dubai, UAE 2(5.1) 6(27) © 5(2.7) 3(1.8) 371 ©

() Standard errors appear in parentheses. Q (oefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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12012

14 (1.5)
9 (1.4)

12 (0.9)
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Home Resources
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3838 © 1570 ©
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20021 @ 25073 O
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3144 © 16654 ©
1940 @ 1055
20034 © 449
25038 © 10(90)
422 © 5644 O
904 © 6(19)
224 O 349
461) © 30
21634 © 2054
19028 © B62 O
5763 © 2009 ©
8(7.3) 7(53)
3151) ©  9(86)
1745 @ 10(74)
1835 © -7(114)
25 @ 764
1330 © 2(46)
56 (54 © 18(9.5)
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8031 @ 5146 ©
1545 © -6(6.6)
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Exhibit B.27: HLM Regression Coefficients for School Environment and Instruction with Home Background

Control Model -

Mathematics Achievement

School Explanatory Variables Home Background Control Variables
School Environment School Instruction Students within Schools Between Schools
School Average of...

Country

Schools Are Safe | Schools Support
and Orderly

Australia 11 (4.0
Austria 5 (3.6)
Azerbaijan 9 (5.1)
Chinese Taipei 4(2.)
Croatia 3(2.0)
Czech Republic 5(3.8)
Finland 10 (2.5)
Georgia -2 (45)
Germany 7(2.9)
Hong Kong SAR 2(22)
Hungary 2(3.7)
Iran, Islamic Rep. of 4(3.8)
Ireland 4(3.8)
Italy 5(43)
Lithuania 6 (3.8)
Malta 9 (3.0)
Morocco 1(4.7)
Northern Ireland 13 (43)
Norway 10 (4.8)
Oman 8(34)
Poland 0 (3.9
Portugal 1(4.9)
Qatar 11 (4.6)
Romania 12 (10.3)
Russian Federation 8 (4.6)
Saudi Arabia 0(5.3)
Singapore 1(22)
Slovak Republic 12 (49)
Slovenia 1(2.2)
Spain 6(27)
Sweden 2(1.9)
United Arab Emirates 33.)
Sixth Grade Countries
Botswana 8(3.1)
Honduras 3 (5.0)
Benchmarking Participants
Quebec, Canada 3(23)
Abu Dhabi, UAE 8 (5.1)
Dubai, UAE 1(47)

() Standard errors appear in parentheses.

TIMSS & PIRLS

B, International Study Center

Lynch School of Education, Boston College

Adequate
Environment and
Resources

o 31 1(2.0) 2(1.4)
3(24) 1(1.6) -3 (1.6)

5(3.8) 3 (4.0) -4 (3.6)

0(1.5) 0 (1.5 -1(0.8)
-1(12) 1(13) 0(1.2)

-2 (1.6) -2 (19 1(0.9)

o -1 3(1.5) 2(2.1)
10 (6.2) 1145 ® -2034)

0o 628 © 0017 3(1.9)
-2(17) -2 (2.4) 0(0.9)
3(23) 1(13) -1(17)

2(3.2) -2(28) 0(1.9)

42 0 (2.0) 1(1.5)
-23.2) 760) © 022
1(20) 2.2 2(1.1)

0o 56 -2(2.) -2 (1.5)
8 (4.6) 0036 © 439

o 00 -1(1.9) -2(22)
0 304 -133) -1(19)
o 66 © -127 2(1.8)
3(1.8) -1 -1(1.8)
4(3.1) 832 @® -5(3)

0 239 5019 © -1(0)
7 (6.9) -3 (4.8) -2 (6.0)

-5 (29) 1(23) -3(22)

9 (4.7) -1(57) -1(33)
2(15) 0(1.0) -1(09)

O 534 -4 (3.1) 2(22)
1(1.8) 1(13) -1(13)

o 201 0(1.6) -1 (1.4)
2(1.4) 0(1.5) 1(09)
4(23) -1(2.2) 5(1.4)

o 5019 © 209 1(11)
-4 (3.5) 2 (3.4) 1(33)
5018 @  1(0) -1(12)

6 (3.9) -1(3.5) 3(1.9)
5(2.4) 4(26) 3(17)

@ (Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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Engaged in

Reading,
Mathematics,
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33.6)
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2027
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Exhibit B.28: HLM Regression Coefficients for School Environment and Instruction with Home Background
Control Model - Science Achievement

School Explanatory Variables Home Background Control Variables
School Environment School Instruction Students within Schools Between Schools
Students School Average of...

Country Adequate Engaged in Early
Schools Are Safe | Schools Support Environment and Early Emphasis Reading, Home Resources Literacy/ : Early
and Orderly - e— ) Reading Skills| Mathematics, | for Learning Numeracy | Home Reso.ur(es Literacy/
and Science Tasks for Learning Numeracy

Lessons Tasks

Australia 833 © 3(16) 1(1.8) 1(12) 3(32) BN © 12(12) © 3936 © 1762 ©
Austria 5(3.0) 2(22) 0(1.3) -3 (1.6) -2 (4.0) 20100 © 507 © 235 © -4(63)
Azerbaijan 10 (5.2) 6 (3.5 0 (41) 0(3.1) 58080 © 9(01) © 500 © 19@1) © -12(76)
Chinese Taipei 519 © -1(13) 1(13) -1(0.8) 2(25) 1207 © 15(12) © 222 © 200(83 ©
Croatia 4(2.0 -1(1.1) -1(1.2) -1(1.0) -2(27) 120100 @ 1009 © 2127 © 567
Czech Republic 532 -2 (1.6) -1(1.7) 1(0.8) 332 1703 © 7(10) © 32049 © 190656 ©
Finland 1m1Q23) © 2022 0(1.5) 1(1.6) -1 (4.0 1100 © 120100 © 18(43 © 6(53)
Georgia -4 (4.0) 6 (5.2) -10(40) ® -1(2) 31(108) @ 11(13) © 9(1.1) © 1549 © 3(69
Germany 832 © 7028 © 1017 3(2.0) -3 (3.8) 1608 © 5(1) © 2540 © 889
Hong Kong SAR 1(24) -3(1.9) -2(22) 1(1.0) 6(3.7) 508 © 15014 © 621) © 5052 ©
Hungary 1(4.0) 2(27) 0(1.6) 0(2.0) 17(78 © 1708 © 610 © 3027 © 407
Iran, Islamic Rep. of 5(4.2) 3(33) -2(32) 022 0 (4.7) 8(11) © 807 © 26026 © 456
Ireland 3(42) 504 ©0 009 2(16) nNE4Hd © 1703 © 700 © 2036 © -4(74)
Italy 7 (4.0) -2 (3.1) 4(2.8) -1(2.1) 4 (5.5) 1500 © 609 © 243 © 164
Lithuania 729 © -1(1) 1(22) 2(12) 5(.1) 009 © 1409 © 1831 © 2761 ©
Malta 6 (3.6) 4(29) 0(2.5) -2 (1.7) 1661 © 23(16) © 8(12 © 4808 © 20(103)
Morocco 1(5.7) 10 (5.4) 1139 © 440 30073 © 1015 1508 © 388 -4 (1.0)
Northern Ireland nN@4s5 © 219 -1(2.1) -1(2) 4 (5.1) 1509 © 5013 © 3462 © 707
Norway 6(3.2) 2(22) 0(2.1) -1(1.) 5 (4.0) 1002 © 100 © 1838 © 9(63)
Oman 9(40) ©@ 830 © -2(32 2(27) 29059 © 15013 © 2012 © 1444 © -6(112
Poland 1(3.5) 3(19) -2 (1.8) -1(1.8) 5(54) 1808 © 1109 © 2125 © 755
Portugal -1 (4.7) 6(3.2) -729) ® -5(3) 207 @ 1M1(1) © 8(1) © 12(45 © -9(6.2)
Qatar 1961 © 343 4(23) -3(27) 16 (9.6) 5(13) © 18(14 © 59(72) © 36(1200 ©
Romania 9(9.1) 7 (6.6) -3 (4.6) 1(5.2) 4 (8.6) 1608 © 10(1.7) © 2059 © -390
Russian Federation 6 (4.7) -4 (3.2) 2(25) -2(22) 3(41) 8(100 © 1009 © 25650 © 3(64
Saudi Arabia 1(4.5) 1269 © 262 -1(28) 2375 © 804 © 10013 © 11(66) 11 (5.6)
Singapore 0(2.1) 2(14) 1(1.0) -1(0.8) 5(34) 1708 © 16(1.1) © 3030 © 47(46 ©
Slovak Republic 1046 © 432 -4 (3.1) 1(2.7) 6 (5.2) 1700 © 708 © 16(48) © -12(72)
Slovenia 2(25) -1(2.0 1(1.5) -1(1.5) -4 (4.5) 203 © 909 © 2837 © 362
Spain 53.1) 1(25) 0 (2.0) -1 (1.5) 4 (3.7) 1300 © 12(1) © 14B1) © 2B(67) ©
Sweden 4(25) 0(1.6) 1(1.7) 1(13) 0(3.5) 1501 © 10(0.1) © 32029 © -8(5
United Arab Emirates 3(3.) 725 © -1(3) 4015 © 24051 © 13(10) © 13(08) © 36033 © 13(69
Sixth Grade Countries
Botswana 9(41) © 723 © 3(29 2(1.5) 4056 © 612 © 14011 © 3366 © 4056
Honduras 5(49) -5(3.7) 0(3.5) 2(33) 7(84) -2 (1.4) 4(13) © 2345 © 1468 ©
Benchmarking Participants
Quebec, Canada 2(26) 3(17) -0 (1.6) -1(0.9) 5(28) 1201 © 807 © 233 © 4655
Abu Dhabi, UAE 7(53) 9(42) © -0(34) 3(2.0) 1863 © 10(1.8) © 14(13) © 32063 © 30(103) ©
Dubai, UAE 1(5.2) 627 © 5(29 3(19) 36(79 © 1501 © 10(1) © 5243 © 27(113) ©
() Standard errors appear in parentheses. © Coefficient significantly greater than zero.

@ Coefficient significantly less than zero.
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