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Chapter 1

Introduction

1.1 Overview

IEA's PIRLS provides international comparative data about students’ reading achievement after
four years of schooling in participating countries around the world, while also measuring trends
over time, monitoring curricular implementation, and identifying promising instructional
practices. Conducted on a regular 5-year cycle, PIRLS has assessed reading in 2001, 2006, 2011,
and 2016. PIRLS collects a rich array of background information to provide comparative
perspectives on trends in achievement in the context of different educational systems, school
organizational approaches, and instructional practices.

PIRLS Literacy 2016, introduced in 2011 as the prePIRLS assessment, is a less difficult reading
assessment intended to assess the reading skills of populations whose students are earlier in the
process of learning to read than is expected by the PIRLS assessment. The PIRLS Literacy
assessment has shorter and easier texts than PIRLS, and places less emphasis on higher-order
reading skills, while providing achievement results on the same scale as PIRLS. Five countries and
one benchmarking participant participated in the PIRLS Literacy 2016 assessment, two of which
also participated in PIRLS 2016.

As a new initiative in 2016, IEA developed ePIRLS, an online informational reading
assessment designed to assess fourth grade students’ online reading skills in a school context.
The ePIRLS 2016 achievement data were scaled in order to make relative comparisons of
performance between both ePIRLS and PIRLS assessments.

To support and promote secondary analyses aimed at improving reading education at the
fourth grade, the PIRLS 2016 International Database makes available to researchers, analysts, and
other users the data collected and processed by the PIRLS project, including the data from the
PIRLS Literacy and ePIRLS assessments. This database comprises student achievement data as
well as student, home, teacher, school, and curricular background data for 50 countries and 11
benchmarking participants. The database includes data from 346,852 students, 337,332 parents,
16,476 teachers, 12,124 school principals, and the National Research Coordinators of each
country. All participating countries gave the IEA permission to release their national data.

For countries that participated in previous assessments, PIRLS 2016 (the fourth data
collection in the PIRLS studies) provides trends for up to four cycles—2001, 2006, 2011, and 2016.
In countries new to the study, the 2016 results can help policy makers and practitioners assess
their comparative standing and gauge the rigor and effectiveness of their reading education
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programs. Results of the assessments conducted in 2016 can be found in PIRLS 2016 International
Results in Reading (Mullis, Martin, Foy, & Hooper, 2017).

PIRLS 2016 was an ambitious and demanding study, involving complex procedures for
drawing student samples, assessing students’ achievement, analyzing the data, and reporting
the results. In order to work effectively with the PIRLS data, it is necessary to have an
understanding of the characteristics of the study, which are described fully in Methods and
Procedures in PIRLS 2016 (Martin, Mullis, & Hooper, 2017). Therefore, this User Guide should be
used in conjunction with the Methods and Procedures documentation. Whereas the User Guide
describes the organization and content of the database, the Methods and Procedures
documentation provides the rationale for the techniques used and for the variables created in
the process of data collection and compilation.

1.2 The PIRLS 2016 User Guide

This User Guide serves as a primer for analyzing the data in the PIRLS 2016 International
Database using the IEA International Database (IDB) Analyzer software (IEA, 2018). It also
describes the content and format of the data in the PIRLS 2016 International Database. In
addition to this introduction, the User Guide includes the following chapters:

e Chapter 2—This chapter introduces the IEA IDB Analyzer and presents examples of analyses
of the PIRLS 2016 data using this software in conjunction with SPSS (IBM Corporation, 2016)
and SAS (SAS Institute, 2012).

e Chapter 3—This chapter describes special SPSS and SAS programs needed to make full use
of the PIRLS 2016 International Database.

e Chapter 4—This chapter serves as a reference for details about the structure and content of
the PIRLS 2016 International Database.

The User Guide is accompanied by the following supplements:

e Supplement 1—This supplement contains the international version of all PIRLS 2016
background questionnaires.

e Supplement 2—This supplement describes all adaptations to the questions in the
background questionnaires made by individual PIRLS 2016 participants.

e Supplement 3—This supplement describes how derived variables were constructed for
reporting the PIRLS 2016 data.

The User Guide and its supplements are available on the PIRLS 2016 International Database
and User Guide webpage: http://timssandpirls.bc.edu/pirls2016/international-database.html. The
primary purpose of this User Guide is to introduce users to the PIRLS 2016 International Database
and demonstrate the basic functionality of the IEA IDB Analyzer through simple examples of
results published in PIRLS 2016 International Results in Reading. The IEA IDB Analyzer comes with
its own manual, available through the Help Module, which describes the full functionality and
features of the IEA IDB Analyzer.
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1.3 The PIRLS 2016 International Database

The PIRLS 2016 International Database is available on the PIRLS 2016 International Database
webpage: http://timssandpirls.bc.edu/pirls2016/international-database.html. The PIRLS 2016
International Database also is available for download at the IEA Study Data Repository website:
http://www.iea.nl/data.html. The repository allows users to download data files and
accompanying support materials from all recent IEA studies, including PIRLS 2016.

The International Database contains the PIRLS 2016 student achievement data files and
student, home, teacher, and school background questionnaire data files, along with support
materials. Exhibit 1.1 displays the general structure of the International Database and a brief
description of the support materials available for download on the PIRLS 2016 International
Database webpage.

Exhibit 1.1 Contents of the PIRLS 2016 International Database

User Guide This User Guide with its supplements

Items The PIRLS 2016 item information files, IRT item parameters, and item percent correct statistics

International Database ~ SPSS Data PIRLS 2016 student, home, teacher, and school data files in SPSS format
SAS Data PIRLS 2016 student, home, teacher, and school data files in SAS export format'
Curriculum Data PIRLS 2016 curriculum questionnaire data files
Codebooks Codebook files describing all variables in the PIRLS 2016 International Database
Almanacs Data almanacs with summary statistics for all PIRLS 2016 items and background variables
SAS and SPSS programs

1.4 Two Versions of the PIRLS 2016 International Database

The PIRLS 2016 International Database is available in two versions: a public use version and a
restricted use version. In the public use version, some variables are removed to minimize the risk
of disclosing confidential information. Chapter 4 of this User Guide provides a list of variables
removed from the public use version. The public use version is available for immediate access
from the PIRLS 2016 website, as well as the IEA Study Data Repository, and users should be able
to replicate all published PIRLS 2016 results with this version of the PIRLS 2016 International
Database. Users who require any of the removed variables to conduct their analyses should
contact the IEA (RandA@IEA-Hamburg.de) to obtain permission and access to the restricted use
version of the PIRLS 2016 International Database.

' Because SAS data files are specific to their computing environment and may not be readable in all environments, the PIRLS 2016 International
Database provides data files in SAS export (EXP) format. These SAS export files will generate SAS data files, suitable for analysis in the
IEA IDB Analyzer, after conversion in the appropriate computing environment (see Chapter 3 of this User Guide).
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Chapter 2

Analyzing the PIRLS 2016 Data

2.1 Overview

This chapter describes the general use of the IEA International Database Analyzer software

(IEA, 2018) for analyzing the PIRLS 2016, PIRLS Literacy 2016, and ePIRLS 2016 data. Used in
conjunction with either SPSS (IBM Corporation, 2016) or SAS (SAS Institute, 2012), the

IEA IDB Analyzer provides a user-friendly interface to easily merge the various data file types of
the PIRLS 2016 International Database and seamlessly takes into account the sampling
information and the multiple imputed achievement scores to produce accurate statistical results.

Example analyses will illustrate some of the capabilities of the IEA IDB Analyzer (version 4.0)
to compute a variety of statistics, including means and percentages of students in specified
subgroups, mean student achievement in specified subgroups, regression coefficients, and
percentages of students reaching achievement benchmark levels. The examples use student,
home, teacher, and school background data to replicate some of the PIRLS 2016 results included
in PIRLS 2016 International Results in Reading (Mullis, Martin, Foy, & Hooper, 2017)."

Users should be able to perform statistical analyses with the IEA IDB Analyzer with a basic
knowledge of the PIRLS 2016 International Database. Chapter 4 gives a more detailed description
of the data files contained in the International Database, including their structure and contents,
along with a description of all the supporting documentation provided with the International
Database.

2.2 The IEA IDB Analyzer

Developed by the IEA (IEA Hamburg), the IEA IDB Analyzer is an interface for SPSS and SAS, both
well-known statistical analysis software. The IEA IDB Analyzer enables users to combine data files,
either SPSS or SAS, from IEA’s large-scale assessments and conduct analyses using either SPSS or
SAS, without actually writing programming code. The IEA IDB Analyzer generates SPSS and SAS
syntax that takes into account information from the sampling design in the computation of
statistics and their standard errors. In addition, the generated syntax makes appropriate use of
plausible values for calculating estimates of achievement scores and their standard errors,
combining both sampling variance and imputation variance.

' Although this chapter does not offer examples of analyses with the ePIRLS 2016 data, users can use the same sets of instructions provided for
the PIRLS 2016 examples to analyze the ePIRLS 2016 data.
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The IEA IDB Analyzer consists of two modules—the merge module and the analysis
module—which are integrated and executed in one common application. The merge module is
used to create analysis datasets by combining data files of different types and from different
countries, and selecting subsets of variables for analysis. The analysis module provides
procedures for computing various statistics and their standard errors. The latest version of the
IEA IDB Analyzer—version 4.0—is available for download from the IEA website:
http://www.iea.nl/data.html. Once installed, the IEA IDB Analyzer application can be accessed by
using the START menu in Windows or by clicking its icon, which is typically installed on the
computer’s desktop window.

When the IEA IDB Analyzer application is launched, the main window will appear, as shown
in Exhibit 2.1. Users are first directed to choose either SPSS or SAS as their statistical software of
choice. For the examples in this chapter, we will use the SAS software. The main window also will
direct users to the Merge Module, the Analysis Module, the Help manual, or simply Exit the
application. The IEA IDB Analyzer has an extensive manual, accessible through the Help button,
which users are encouraged to consult for full details on all the functionalities and features of the
IEA IDB Analyzer.

Exhibit 2.1 IEA IDB Analyzer Main Window

[ 162 1DB Analyzer Main Menu - (Version 4.0.19) - O X
& IEA
Merge Module
Analysis Module
Help
Bt
TIMSS & PIRLS
IE International Study Center CHAPTER 2: ANALYZING THE PIRLS 2016 DATA
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2.3 Merging Files with the IEA IDB Analyzer

The IEA IDB Analyzer uses the data files available from the PIRLS 2016 International Database and
User Guide webpage (http://timssandpirls.bc.edu/pirls2016/international-database/) and from the

IEA Study Data Repository (http://www.iea.nl/data.html). The PIRLS 2016, PIRLS Literacy 2016, and
ePIRLS 2016 data files are disseminated separately by file type and for each country. In addition

to allowing users to combine like datasets from more than one country for cross-country
analyses, the merge module allows for the combination of data from different sources (e.g.,
student, home, teacher, and school) into one SPSS or SAS dataset for subsequent analyses.

Before doing any statistical analyses with the PIRLS 2016 International Database, users
should download and copy the contents of the International Database either on their computer
or on a server. For the purposes of this chapter, we will assume all data files are copied within the
folder titled “C:\PIRLS2016\Data.” Additionally, users who plan to analyze PIRLS 2016 data with
SAS will need to convert the SAS export files provided in the PIRLS 2016 International Database
into SAS data files.? This process is described in Chapter 3 of this User Guide.

The following steps will create an SPSS or SAS data file with data from multiple countries
and/or multiple file types:

Start the IEA IDB Analyzer from the START menu and click the Merge Module button.

2. Under the Select Data Files and Participants tab and in the Select Directory field, browse
to the folder where all data files are located. For example, in Exhibit 2.2, all SAS data files are
located in the folder “C:\PIRLS2016\Data.” The program will automatically recognize and
complete the Select Study, Select Cycle, and Select Population fields and list all countries
available in this folder as possible candidates for merging. If the folder contains data from
more than one IEA study, or from more than one cycle or population, users should select the
desired combination of study, cycle, and population for analyses. In Exhibit 2.2, PIRLS 2016 is
selected.

3. Click a country of interest from the Available Participants list and click the right arrow
button (») to move it to the Selected Participants panel. Individual countries can be moved
directly to the Selected Participants panel by double-clicking on them. To select multiple
countries, hold the CTRL key of the keyboard when clicking countries. Click the
tab-right arrow button (M) to move all countries to the Selected Participants panel. In
Exhibit 2.2, Australia, Austria, Azerbaijan, and Bahrain are selected.

4. Click the Next > button to proceed to the next step. The software will open the
Select File Types and Variables tab of the merge module, as shown in Exhibit 2.3, to select
the file types and the variables to be included in the merged data file.

5. Select the files for merging by checking the appropriate boxes to the left of the window. For
example, in Exhibit 2.3, the student background data files are selected.

2 Because SAS data files are specific to their computing environment and may not be readable in all environments, the PIRLS 2016 International
Database provides data files in SAS export (EXP) format. These SAS export files will generate SAS data files, suitable for analysis in the
IEA IDB Analyzer, after conversion in the appropriate computing environment (see Chapter 3).
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Exhibit 2.2 IEA IDB Analyzer Merge Module: Select Data Files and Participants

[ 1EA IDE Analyzer: Merge Module - (Version 40.19) - o x
Select Data Files and Participants “ Select File Types and Variables ‘
@ Select Directory...
CA\PIRLS2016\Data Select
& IEA

Select Study: Select Cycle: Select Population:

PIRLS - | [PRs 2016 - | [Grade 4

e Available Participants: (53} Selected Participants: (4)

| Code Name == | Code Name 4
T
& aea Argentina, Buenos Aires . » i aus Australia
& erL Belgium (Flemish) & aut Austria
T Belgium (French) & nze Azerbaijan
Zecr Bulgaria R Bahrain
& can Canada
& cor Canada (Ontario)
cau Canada (Quebec) b
& cHL Chile "
-y Chinese Taipei 7]
Bz Czech Republic
& one Denmark K
e England
&N Finland
rra France
& ceo Georgia
& DU Germany
- e Hong Keng, SAR
ZpruN Hungary
RN Iran, Islamic Republic of
R Ireland
&R Israel
SAS  PIRLS 2016  Grade 4

6. Select the variables of interest from the Available Variables list in the left panel. The

%
&

codebook files (described in Chapter 4 of this User Guide) provide the names of all variables
available in the PIRLS 2016 International Database. Variables are selected by clicking on them
and moved to the Selected Variables list by clicking the right arrow (») button. Clicking the
tab-right arrow (M) button selects and moves all variables to the Selected Variables list.
Note that there are two tabs: “Background Variables and Scores” and “ID and Sampling
Variables.” All achievement scores and all identification and sampling variables are selected
automatically by the IEA IDB Analyzer.

Specify the desired name for the merged data file and the folder where it will be stored in the
Output Files field by clicking the Define/Modify button. The IEA IDB Analyzer also will
create a SAS syntax file (*.SAS) of the same name and in the same folder with the code
necessary to perform the merge. In the example shown in Exhibit 2.3, the syntax file
ASGALLR4.SAS and the merged data file ASGALLR4.SAS7BDAT both will be created and
stored in the folder “C:\PIRLS2016\Merge.” In SPSS, it will be the syntax file ASGALLR4.SPS
and the merged data file ASGALLR4.SAV. The merged data file will contain all the variables
listed in the Selected Variables panel on the right.

Click the Start SAS button to create the SAS syntax file and open it in a SAS editor window
ready for execution. The syntax file can be executed by opening the Run menu of SAS and
selecting the Submit menu option. In SPSS, it is the All option from the Run menu. The
IEA IDB Analyzer will display a warning if it is about to overwrite an existing file in the
specified folder.
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Exhibit 2.3 IEA IDB Analyzer Merge Module: Select File Types and Variables

[T 1EA IDB Analyzer: Merge Module - (Version 4.0.19) - O X

Select Data Files and Participants | Select File Types and Variables ‘

© SelectFile Types.. @) Select Variables... @ |EA

Available Variables: Selected Variables:

[ School Backaround
[ Student ftem Responses Background Variables and Scores (98) | ID and Sampling Variables (0) Background Variables and Scores (5) | ID and Sampling Variables (16)
Student Background
[] Home Background
[ Teacher Backaround -
b @B aseeo GEN\SEX OF STUDENT a b A ASRREAQ1-05 1ST TO 5TH PLAUSIBLE VALUE: OVERALL READING PV1
& asecos GEN\OFTEN SPEAK <LANG OF TEST> AT HOME A ASRUTO1-05 ST TO 5TH PLAUSIBLE VALUE: LITERARY PURPOSE PV1
& asaco GENVAMOUNT OF BOOKS IN YOUR HOME A ASRINFO1-05. ST TO 5TH PLAUSIBLE VALUE: INFORMATIONAL PURPOS PY1
@ as8GosA GEN\HOME POSSESS\COMPUTER OR TABLET L ASRIED1-05 1ST TO 5TH PLAUSIBLE VALUE: INTERPRETING PROCESS PV1
@ asecose GEN\HOME POSSESS\STUDY DESK A ASRRSI01-05 ST TO 5TH PLAUSIBLE VALUE: STRAIGHTFORWARD PROC PV'1
@ asBGosC GEN\HOME POSSESS\CWN ROCM
@B asBcosD GEN\HOME POSSESS\INTERNET CONNECTION
& asacose GEN\HOME POSSESS\<COUNTRY SPECIFIC>
@ AsBGosF GEN\HOME POSSESS\<COUNTRY SPECIFIC> 4
& aseGosG GEN\HOME POSSESS\< COUNTRY SPECIFIC> M
B asacosH GEN\HOME POSSESS\<COUNTRY SPECIFIC> ]
@ asecos GEN\ABOUT HOW OFTEN ABSENT FROM SCHOOL 7]
@B asscora GEN\HOW OFTEN FEEL THIS WAY\TIRED
@B asacors GEN\HOW OFTEN FEEL THIS WAY\HUNGRY
@ asecos GEN\HOW OFTEN BREAKFAST ON SCHOOL DAYS
@B asBna GEN\USE COMPUTER TABLET\HOME
B asecoss GEN\USE COMPUTER TABLET\SCHOOL
@ asecoac GEN\USE COMPUTER TABLENOTHER
@B asseioa GEN\USE COMPUTER TABLET SCHOOLWORK\READING
B asecios GEN\USE COMPUTER TABLET SCHOOLWORK\PREPARING
B aseciia GEN\USE COMPUTER TABLET ACTIVITIES\GAMES
B asec118 GEN\USE COMPUTER TABLET ACTIVITIES\WVIDEOS
Baseeric GEN\USE COMPUTER TABLET ACTIVITIES\CHATTING
a8 CAISE COMDIITED THRLET ACTRATICENTERNET E

© Output Files: | C:\PIRLS2016Merge|ASGALLRA™

o

SAS PIRLS2016 Graded Student Background

Once SPSS or SAS has completed its execution, it is important to check the SPSS output
window or SAS log for possible warnings. If warnings appear, they should be examined carefully
because they might indicate that the merge process was not performed properly and that the
resulting merged data file might not be as expected.?

Merging Student and Teacher Data Files

The teachers in the PIRLS 2016 International Database do not constitute representative samples
of teachers in the participating countries. Rather, they are the teachers of nationally
representative samples of students. Therefore, analyses with teacher data should be made with
students as the units of analysis and reported in terms of students who are taught by teachers
with a particular attribute.

Teacher data are analyzed by linking the students to their teachers. The student-teacher
linkage data files (AST) are used for this purpose and the IEA IDB Analyzer will make use of them
automatically. Thus, to analyze teacher data, it is sufficient to select the Teacher Background file
type in the Select File Types and Variables tab of the IEA IDB Analyzer merge module. To
analyze student and teacher background data simultaneously, however, both the
Student Background and Teacher Background file types must be selected in the

3 For more information on how to use the IEA IDB Analyzer, and for troubleshooting, users should consult the Help manual.
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Select File Types and Variables tab. The variables of interest need to be selected separately for
both file types, as follows:

1. Click the Student Background file type so that it appears checked and highlighted. The
Background Variables and Scores listed in the left panel will include all available variables
from the student background data files.

2. Select the variables of interest from the left panel and click the right arrow (») button to
move these variables to the Selected Variables panel on the right. Click the tab-right arrow
(M) button to select all available variables.

3. Next, click the Teacher Background file type, selecting the variables of interest from the
Background Variables and Scores panel on the left in the same manner shown in steps 1
and 2.

Specify the folder and merged data file name in the Output Files field, as described earlier.

5. Click the Start SAS button to create the SAS syntax file that will produce the required
merged data file, which then can be run by opening the Run menu of SAS and selecting the
Submit menu option.

Steps 1 and 2 above are required only if student background data and teacher background
data are analyzed simultaneously. It is not recommended to combined both types of files and
analyze only student data; the results may not be correct (see the Sampling and Weighting
Variables section in Chapter 4 of this User Guide).

Merging Student and School Data Files

Because PIRLS 2016, PIRLS Literacy 2016, and ePIRLS 2016 have representative samples of
schools, it is possible to compute reasonable statistics with schools as units of analysis. However,
the school samples were designed to optimize the student samples and the student-level results.
For this reason, it is preferable to analyze school-level variables as attributes of the students,
rather than as elements in their own right. Therefore, analyzing school data should be done by
linking the students to their schools.

To merge the student and school background data files, select both the
Student Background and School Background file types in the Select File Types and Variables
tab of the IEA IDB Analyzer merge module. The variables of interest to be included in the merged
data file are selected separately by file type, as described above in “Merging Student and Teacher
Data Files” and using the same set of instructions.

Merging Student and Home Data Files

The parents of the students participating in PIRLS 2016, PIRLS Literacy 2016, and ePIRLS 2016
responded to the Learning to Read Survey, usually called the Home Questionnaire. Their
responses are included in the home background data files (ASH). Although home background
variables are located in their own files, they are in essence attributes of the students and must be
analyzed in the same manner as student background variables. This will require users to merge
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the home background data files with the student background data files by selecting both the
Home Background and Student Background file types in the merge module of the
IEA IDB Analyzer. Variables of interest to be included in the merged data file are chosen

separately by file type, as described above in “Merging Student and Teacher Data Files” and
using the same set of instructions.

Combining Data from PIRLS and PIRLS Literacy

With the inclusion of the PIRLS and PIRLS Literacy assessments in 2016 for reporting reading
achievement on the same scale, proper analysis of reading requires combining

PIRLS Literacy 2016 data with PIRLS 2016 data, especially for countries that participated in both
assessments. This can be done using the Merge Module of the IEA IDB Analyzer to create a
PIRLS 2016 data file (ASGALLR4, for example) and a PIRLS Literacy 2016 data file (ASGALLL?2, for
example) as described above, and then combining the two data files together. A short program,
both in SPSS and SAS, is provided with the PIRLS 2016 International Database to perform this
combination of files from both assessments and is described in Chapter 3 of this User Guide. The
resulting combined file (ASGALLR4_CMB, for example) can be used in the Analysis Module of
the IEA IDB Analyzer to produce reading results that combine data from both assessments, as
was done for all results reported in PIRLS 2016 International Results in Reading.

Merged Data Files for the User Guide Examples

To conduct the analysis examples presented in this chapter, a number of merged data files were
created following the instructions provided above. Because the examples presented in this User
Guide report PIRLS reading achievement, we produced merged data files for both PIRLS 2016
and PIRLS Literacy 2016 and then used the special program to combine the files from both
assessments. The following merged data files were created with all available background
variables and achievement scores selected:

ASGALLR4_CMB Merged student background data files for all countries
ASHALLR4_CMB Merged home and student background data files for all countries
ATGALLR4_CMB Merged teacher background data files for all countries

ACGALLR4_CMB Merged school and student background data files for all countries

2.4 Performing Analyses with the IEA IDB Analyzer

The IEA IDB Analyzer can perform statistical analyses on any files created using the
Merge Module. The following statistical procedures are available in the Analysis Module of the
IEA IDB Analyzer.

Percentages and Means

Compute percentages, means, and standard deviations for selected analysis variables by
subgroups defined by grouping variable(s). Plausible values can be included as analysis variables.
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Percentages only
Compute percentages by subgroups defined by grouping variable(s).
Linear Regression

Compute linear regression coefficients for selected independent variables to predict a
dependent variable by subgroups defined by grouping variable(s). Plausible values can be
included as dependent or independent variables.

Logistic Regression

Compute logistic regression coefficients for selected independent variables to predict a
dependent variable by subgroups defined by grouping variable(s). Plausible values can be
included as dependent or independent variables. When used as a dependent variable, plausible
values will be dichotomized using a specified cutpoint, such as one of the PIRLS International
Benchmarks.

Correlations

Compute means, standard deviations, and correlation coefficients for selected analysis variables
by subgroups defined by grouping variable(s). Plausible values can be included as analysis
variables.

Benchmarks

Compute percentages of students meeting a set of user-specified achievement benchmarks, in
particular the PIRLS International Benchmarks, by subgroups defined by grouping variable(s).

Percentiles

Compute the score points that separate a given proportion of the distribution of a continuous
analysis variable by subgroups defined by the grouping variable(s). Plausible values can be
included as analysis variables.

All available features of the IEA IDB Analyzer are described extensively in its Help manual. All
statistical procedures offered in the analysis module of the IEA IDB Analyzer make appropriate
use of sampling weights, and standard errors are computed using the jackknife repeated
replication (JRR) method.* Percentages, means, linear regressions, correlations, and percentiles
may be specified with or without achievement scores. When achievement scores are used, the
analyses are performed five times (once for each plausible value) and the results are aggregated
to produce accurate estimates of achievement and standard errors that incorporate both
sampling and imputation errors. To conduct analyses using achievement scores, select the

4 Starting with TIMSS 2015 and PIRLS 2016, the jackknife repeated replication method has been modified to include both replicates within each
sampling zone, as described in Chapter 4 of Methods and Procedures in PIRLS 2016.
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Use PVs option from the Plausible Value Option drop-down menu. The various variables
required to perform an analysis are input into specific variable fields according to their purpose.

Grouping Variables

This is a list of variables to define subgroups of interest. The list must consist of at least one
grouping variable. By default, the IEA IDB Analyzer includes the variable IDCNTRY used to
distinguish the participating countries. Additional variables can be selected from the available
list. If the Exclude Missing from Analysis option is checked, only cases that have non-missing
values in the grouping variables will be used in the analysis. If it is not checked, missing values
become reporting categories.

Analysis Variables

This is a list of variables for which means, percentages, correlations, or percentiles are to be
computed. Usually, more than one analysis variable can be selected. To compute statistics based
on achievement scores, it is necessary to select the Use PVs option in the

Plausible Value Option drop-down menu, and select the achievement scores of interest in the
Plausible Values field.

Plausible Values

This section is used to identify the set of plausible values to be used when achievement scores
are the analysis variable for computing statistics. Select the Use PVs option in the

Plausible Value Option drop-down menu before specifying the achievement scores in the
Plausible Values field.

Independent Variables

This is a list of variables to be treated as independent variables for a linear or logistic regression
analysis. More than one independent variable can be selected. Categorical variables and
continuous variables can be specified as independent variables. When specifying categorical
variables as independent variables, they can be treated either as “effect coding” or “dummy
coding” using the Contrast drop-down menu.> Achievement scores also can be included as an
independent variable. To specify achievement scores as an independent variable, it is necessary
to select the Use PVs option in the Plausible Value Option drop-down menu and select the
achievement scores of interest in the Plausible Values field.

Dependent Variable

This is the variable to be used as the dependent variable when a linear or logistic regression
analysis is specified. Only one dependent variable can be listed and can be either a background
variable or achievement scores. To use achievement scores as the dependent variable, select the

5 Effect coding and dummy coding of categorical variables are described in the Help manual of the IEA IDB Analyzer.
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Use PVs option in the Plausible Value Option drop-down menu, click on the Plausible Values
radio button in the Dependent Variable section, and select the achievement scores of interest
in the Plausible Values field.

Achievement Benchmarks

These are the values that will be used as cutpoints on an achievement scale, selected in the
Plausible Values section, for computing the percentages of students meeting the specified
benchmarks. Multiple cutpoints can be specified, each separated by a blank space. A drop-down
menu is available to select the PIRLS International Benchmarks.

Percentiles

These are the percentiles that will be calculated from the distribution of a continuous analysis
variable selected in the Analysis Variables section. Achievement scores can be selected as an
analysis variable. Select the Use PVs option in the Plausible Value Option drop-down menu
and select the achievement scores of interest in the Plausible Values field. Multiple percentiles
can be specified, each separated by a blank space.

Weight Variable

This is the sampling weight variable that will be used in the analysis. The IEA IDB Analyzer
automatically selects the appropriate weight variable for analysis based on the file types
included in the merged data file. Generally, this will be TOTWGT, but SENWGT and HOUWGT also
are available for student-level analyses with student, home, or school data. TCHWGT will be used
when analyzing reading teacher data. Chapter 4 of this User Guide provides more information on
the PIRLS 2016 sampling weights.

2.5 PIRLS Analyses with Student Background Data

Many analyses of the PIRLS 2016 International Database can be undertaken using the student
background data. This section presents examples of actual analyses used to produce exhibits in
PIRLS 2016 International Results in Reading. This section also includes examples of linear
regression analyses and computing percentages of students reaching the PIRLS International
Benchmarks.

A first example computes national average achievement, whereas a second example
computes national average achievement by gender. In both cases, the IEA IDB Analyzer uses the
sampling weights, implements the jackknife repeated replication method to compute
appropriate sampling errors, effectively performs the computations five times (once for each
plausible value), and aggregates the results to produce accurate estimates of average
achievement and standard errors that incorporate both sampling and imputation errors. A third
example expands on the second example by performing a test of significance on the gender
difference using linear regression. A fourth example computes the percentages of students
reaching the PIRLS International Benchmarks.
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Student Background Data Analysis with Achievement

In our first example, we want to replicate the analysis of the overall distribution of reading
achievement. These results are presented in Exhibit 1.1 of PIRLS 2016 International Results in
Reading and are repeated here in Exhibit 2.4. Because the results in this exhibit are based on
plausible values, we need to make sure we include them when we create the file using the merge
module, and also indicate that our analysis will make use of achievement scores.

The Percentages and Means statistic type with the Use PVs option selected will compute
percentages and average achievement scores based on plausible values and their respective
standard errors. Because we will be analyzing reading achievement, we will create merged data
files from both PIRLS 2016 (ASGALLR4) and PIRLS Literacy 2016 (ASGALLL2) and then combine
them into a single merged data file (ASGALLR4_CMB), as was explained earlier.

After creating the merged data file ASGALLR4_CMB, the analysis module of the
IEA IDB Analyzer is used to perform the analysis in the following steps:
Open the Analysis Module of the IEA IDB Analyzer.

Select the merged data file ASGALLR4_CMB as the Analysis File by clicking the Select
button.

Select PIRLS (Using Student Weights) as the Analysis Type.
Select Percentages and Means as the Statistic Type.

N —

Select Use PVs as the Plausible Value Option.

o kW

The variable IDCNTRY is selected automatically as Grouping Variables. No additional
grouping variables are needed for this analysis.

7. Specify the achievement scores to be used for the analysis by clicking the Plausible Values
field to activate it. Select ASRREA01-05 from the list of available variables and move it to the
Plausible Values field by clicking the right arrow (») button in this section.

8. The Weight Variable is selected automatically by the software; TOTWGT is selected by
default because this example analysis uses student background data.

9. Specify the name and the folder of the output files in the Output Files field by clicking the
Define/Modify button. In this example, the output files are labeled REA_Overall and saved in
the “C:\PIRLS2016\Analysis” folder.

10. Click the Start SAS button to create the SAS syntax file and open it in a SAS program editor
window. The syntax file can be executed by opening the Run menu of SAS and selecting the
Submit menu option. If necessary, the IEA IDB Analyzer will display a prompt to confirm the
overwriting of existing files.
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Exhibit 2.4 Exhibit of Example Student Background Data Analysis with Achievement, Taken from
PIRLS 2016 International Results in Reading (Exhibit 1.1)

Exhibit 1.1: Distribution of Reading Achievement

Average S A ]
Russian Federation 58122 © — - — >
3 Singapore 57632 © —— - —— 2
2t Hong Kong SAR 569 27) @ — - — o
Ireland 567 (25 © —— - —— e
Finland 566 (1.8) (4] — - — =
Poland 565 1) © —— - —— 2
Northern Ireland 565(22) @ —— - — %
Norway (5) 559 (23) © — - — s
Chinese Taipei 559 20) © — - — g
England 559(19) @ — - — z
2 Latvia 558(1.7) © — - — ;
Sweden 555 (24) © — — s
Hungary 554 29) © — - — £
Bulgaria 552 (42) © —— - — z
t United States 5431 @ — - — é
Lithuania 548 26) © —— - — £
Italy 548 (22) © —— - —— 2
2 Denmark 547(21) © —— - —
Macao SAR 546 (10) @ —— . —
t Netherlands s45(1.7) © —— = —
Australia 544 (25) © — - —
Czech Republic 543(21) @ —— - —
12 Canada 543 (18) @ —— - ——
Slovenia 542 (200 © —— - —
z Austria 541(24) © — - —
Germany 53732 @ — - —
Kazakhstan 536 (25) © — - —
Slovak Republic 535310 © —— - —
3 Israel 53025 © — - —
2 Portugal 528 (23) © — - —
Spain 58(L7) © — —
Belgium (Flemish) 525(19) @ — - —
New Zealand 5322 © —— - —
France 511(22) © — - —
2 Belgium (French) 497 (2.6) — - —
Chile 19425 @ — - —
! Georgia 483 (28) @ —— - —
Trinidad and Tobago 479(33) @ e - S—
Azerbaijan 42 @ — -— —
2 Malta 452018 @ — = —
United Arab Emirates 450332 @ S —— — —
Bahrain 46(23) @ — - ——
Qatar M8 @ S - S
Saudi Arabia 530142 ® —— — —
Iran, Islamic Rep. of 428 (40) @ S — - —
Oman 418(33) ® S — - —
Kuwait 3w E) @ e — — S——
Morocco 35839 ® e — - S —
Egypt 330 (56) @ ——— — S
South Africa 320 (44) @ e — — —
10‘0 2(|>0 30‘0 4(;0 580 6(‘.‘»0 7(‘)0 ac‘)o
@ Country average significantly higher than Percentiles of Performance
the centerpoint of the PIRLS scale 5th 25th 75th 95th
) Country average significantly lower than —l _

the centerpoint of the PIRLS scale

—_—
95% Confidence Interval for Average (£2SE)

Note: Five countries and one benchmarking entity participated in the PIRLS Literacy assessment: Egypt, Iran, Kuwait, Morocco, and South Africa as well as Denmark (3).
Iran and Morocco also took part in the fourth grade assessment and their results are based on an average of both assessments.

The PIRLS achievement scale was established in 2001 based on the combined achievement distribution of all countries that participated in PIRLS 2001. To provide a point of
reference for country comparisons, the scale centerpoint of 500 was located at the mean of the combined achievement distribution. The units of the scale were chosen so that 100

scale score points corresponded to the standard deviation of the distribution.
See Appendix C.1 for target population coverage notes 1, 2, and 3. See Appendix C.4 for sampling guidelines and sampling participation notes 1, , and =.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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Exhibit 2.5 shows the completed analysis module for this example analysis, and Exhibit 2.6

displays the results with four example countries: Australia, Bulgaria, Egypt, and Iran.

Exhibit 2.5 IEA IDB Analyzer Setup for Example Student Background Data Analysis with Achievement

I 164 1DB Analyzer: Analysis Module - (Version 4.0.19) - o x
@ Analysis File: | CAPIRLS2016\Merge\asgallrd_cmb.sasTbdat
(2]
Analysis Type: Statitic Type: Plausible Value Option:  Number of Decimals

PIRLS (Using Student Weights) ~ | [Percentages and Means | |Use Pvs *] [2 ~ c-é IEA

© Select Variables:

(») Grouping Varisbles: Exelude Missing From Analysis
Name Description — —
= Name Description
A ASRLITON-05 1STTO 5TH PLAUSIBLE VALUE: LITERARY PURPOSE PV1 . > iocwray COUNTRY ID - NUMERIC CODE
L ASRINFO1-05 15T TO 5TH PLAUSIBLE VALUE: INFORMATIONAL PURPOS PV1 =
A ASRIEOT-05 1STTO 5TH PLAUSIBLE VALUE: INTERPRETING PROCESS PV1 ausible falues
L ASRRSI0-05 1STTO 5TH PLAUSIBLE VALUE: STRAIGHTFORWARD PROC PV1 e = Desaipion
ENLY | A_ASRREAD1-05 15T TO 5TH PLAUSIBLE VALUE: OVERALL READING PV
() Weight Variable:
» |4 ToTwGT TOTAL STUDENT WEIGHT
@ Output Files: | CAPIRLS2016\Analysis\REA Overall”
o

SAS  PIRLS (Using Student Weights)  Percentages and Means  Use PVs

Each country’s results are presented on a single line. The countries are identified in the first
column and the second column reports the number of valid cases. The third column identifies
the sum of weights of the sampled students. The fourth column is the standard error of the sum
of weights. The next four columns report the percentage of students in each country and its
standard error, followed by the estimated average reading achievement and its standard error.
The standard deviation of the achievement scores and its standard error are reported in the next

two columns and the last column reports the percentage of missing data.

Exhibit 2.6 SAS Output for Example Student Background Data Analysis with Achievement

Average of ASRREAQ by (IDCNTRY)

COUNTRY ID - NUMERIC CODE n
Australia | 6341
Bulgaria 4281
Egypt | 6957
Iran, Islamic Republic of 8766

TOTAL STUDENT WEIGHT | sumw_se | pct | pct se | mnpv | mnpv_se | sdpv | sdpv_se | pctmiss

280089.08  5090.07 146 0.03 54436 253 8360 1.58 0.00
58538.59 105012 0.31 0.01 551.54 424 8520 270 0.00
1543298.62 35988.91 8.06 0.18 33047 5.65 123.62 279 0.00
2401073.77 | 73621.89  12.54 0.35 427.90 3.95 107.50 285 0.00
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As shown in the first line of Exhibit 2.6, Australia had valid data for 6,341 students and these
sampled students represented a population of 280,089 eligible students. The average fourth

grade reading achievement in Australia was 544.36 (standard error of 2.53) and its standard
deviation was 83.60 (standard error of 1.58).

Because we used the file ASGALLR4_CMB for this example, it is important to note that the
results for Australia and Bulgaria are based on their participation in PIRLS 2016 and results for
Egypt are based on its participation in PIRLS Literacy 2016. Also, results for Iran are based on the
combined samples from PIRLS 2016 and PIRLS Literacy 2016 since Iran participated in both
assessments. This will be true for all the examples we will present in this chapter.

Student Background Data Analysis with Achievement by Gender

In our second example, we wish to replicate another set of results presented in PIRLS 2016
International Results in Reading. We are interested in investigating the relationship between
students’ gender and reading achievement. These results, presented in Exhibit 1.5 of PIRLS 2016
International Results in Reading, are repeated here in Exhibit 2.7. Because the results in this exhibit
are based on plausible values, we must ensure that these values are included when creating the
input file, and also indicate that this analysis will make use of achievement scores.

After reviewing the appropriate codebook, we observe that the variable ITSEX contains
categorical information on the gender of students, and this variable is found in the student
background data files. The Percentages and Means statistic type and the Use PVs plausible
value option will allow us to compute the percentages and average achievement based on
plausible values and their respective standard errors. The analysis module of the IEA IDB Analyzer
is used to perform this analysis using the following steps:

Open the Analysis Module of the IEA IDB Analyzer.

Select the merged data file ASGALLR4_CMB as the Analysis File by clicking the Select
button.

Select PIRLS (Using Student Weights) as the Analysis Type.
Select Percentages and Means as the Statistic Type.

N —

Select Use PVs as the Plausible Value Option.

o v kW

Specify the variable ITSEX as a second grouping variable by clicking the Grouping Variables
field to activate it. Select ITSEX from the list of available variables and move it to the
Grouping Variables field by clicking the right arrow (») button in this section.

7. Specify the achievement scores to be used for the analysis by clicking the Plausible Values
field to activate it. Select ASRREA01-05 from the list of available variables and move it to the
Plausible Values field by clicking the right arrow (») button in this section.
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Exhibit 2.7 Exhibit of Example Student Background Data Analysis with Achievement by Gender, Taken
from PIRLS 2016 International Results in Reading (Exhibit 1.5)

Exhibit 1.5: Average Reading Achievement by Gender

Country Percentof | AverageScale | Percentof | Average Scale (Absolute Boys
Students Score Students Score Value) Scored Higher Scored Higher

Macao SAR 49 (0.5) 546 (1.6) 51 (0.5) 545 (1.7) 11(2.6) | ‘S

2 portugal 49 (0.8) 529 (2.7) 51(0.8) 527 (2.5) 1(27) | E

2 Austria 48 (0.9) 544 (2.7) 52 (0.9) 538 (2.7) 6(24) 1 E\

Italy 49 (0.9 552 (2.7) 51 (0.9) 544 (2.4) 7(2.6) = B

Chinese Taipei 48 (0.6) 563 (2.2) 52 (0.6) 555 (2.3) 8(19) - %

France 50 (0.9) 515 (2.6) 50 (0.9) 507 (2.5) 8(27) - é

1t United States 50 (0.7) 553 (3.2) 50 (0.7) 545 (3.6) 8(29) ™ €

Spain 49 (0.6) 532 (1.4) 51 (0.6) 524 (2.7) 8(259) ™ E

21 Hong Kong SAR 49 (1.5) 573 (2.9) 51(1.5) 564 (3.1) 9(2.5) - ;

Slovak Republic 49 (1.0) 539 (3.7) 51 (1.0) 530 (3.1) 9(2.7) ] %

Belgium (Flemish) 51 (0.9) 530 (2.1) 49 (0.9) 520 (2.3) 10 (2.0) ™ &

Czech Republic 49 (0.9 549 (2.2) 51 (0.9) 538 (2.6) 10 (2.4) - [{c

t Netherlands 51(1.1) 550 (1.7) 49 (1.1) 540 (2.3) 10 (2.2) - é

Kazakhstan 49 (0.8) 542 (2.8) 51 (0.8) 531 (2.5) 1 (2.7) - é

2 Belgium (French) 50 (1.0) 503 (2.5) 50 (1.0) 492 (3.4) 11 (3.0) - v
Germany 49 (0.7) 543 (3.2) 51(0.7) 532(3.7) 129 -
12 Canada 49 (0.6) 549 (2.2) 511(0.6) 537 (2.1) 1222 -
Ireland 50 (1.6) 572 (2.9) 50 (1.6) 561 (3.3) 12 (3.8) -
Hungary 49 (0.8) 561 (3.4) 51(0.8) 548 (3.1) 1331 -
2 Denmark 51 (0.9 554 (2.6) 49 (0.9 541 27) 133.0) -
Azerbaijan 47 (0.8) 479 (4.3) 53 (0.8) 466 (4.5) 13 (3.0) -
3 Israel 51(1.5) 537 (2.9) 49 (1.5) 524 (3.4) 13 (3.8 -
Chile 48 (14) 501 (2.9) 52(1.4) 487 (3.2) 14 (3.7) |
Russian Federation 49 (0.8) 588 (2.2) 51 (0.8) 574 (2.6) 15(2.7) -—
England 50 (0.9) 566 (2.2) 50 (0.9) 551(2.4) 15 (2.8) —_—
Sweden 49 (0.9) 563 (2.7) 51 (0.9 548 (2.6) 15 (2.5) —-—
Bulgaria 49 (0.7) 559 (4.9) 51(0.7) 544 (43) 16 (34) —
2 Latvia 51(1.1) 566 (2.1) 49 (1.1) 549 (2.0) 17 (24) —
3 Singapore 49 (0.6) 585 (3.5) 51 (0.6) 568 (3.4) 17 (3.0) |
Poland 50 (0.8) 574 (2.5) 50 (0.8) 556 (2.6) 18 (3.0) |
Northern Ireland 50 (1.2) 574 (2.8) 50 (1.2) 555 (2.8) 18 (3.5) _—
Slovenia 50 (0.9) 552 (2.3) 50 (0.9) 533 (2.6) 19 (2.9) _—
1 Georgia 49 (0.7) 498 (2.7) 51(0.7) 479 (3.6) 19 (3.2) —
Lithuania 50 (1.0) 558 (2.7) 50 (1.0) 538 (3.3) 20 (3.1) —
2 Malta 48 (0.6) 463 (2.6) 52 (0.6) 442 (2.2) 2137 —
Norway (5) 50 (1.1) 570 (2.6) 50 (1.1) 548 (2.6) 21(23) —
Australia 50 (0.8) 555 (2.6) 50 (0.8) 534 (3.0) 22 (2.5) —
Finland 50 (0.9) 577 (1.9) 50 (0.9) 555 (2.3) 22 (22) —
New Zealand 50 (0.9) 533 (24) 50 (0.9) 512 (3.0 22(3.2) I
Trinidad and Tobago 52 (1.8) 490 (3.8) 48 (1.8) 468 (4.4) 22 (4.9) —
Morocco 49 (0.7) 372 (4.0) 51(0.7) 344 (4.4) 28 (3.0) —
United Arab Emirates 49 (2.1) 465 (4.2) 51(2.1) 436 (4.5) 30 (5.8) —
Kuwait 52 (1.8) 410 (4.8) 48 (1.8) 376 (6.4) 34(7.7) —
Qatar 50 (24) 460 (1.9) 50 (2.4) 424 (3.4) 36 (4.0) —
Egypt 49(12) 349 (5.6) 51(12) 312 (66) 37 (4.8) —
Bahrain 50 (1.5) 468 (2.8) 50 (1.5) 424 (3.5) 43038 —
Iran, Islamic Rep. of 47 (1.1) 452 (4.5) 53 (1.1) 407 (5.1) 46 (5.9) —
Oman 50 (0.7) 442 (3.2) 50 (0.7) 395 (3.9) 46 (3.0) I —
South Africa 48 (0.7 347 (4.0) 521(0.7) 295 (5.1) 52 (3.0 —
Saudi Arabia 48 (2.6) 464 (5.4) 52 (2.6) 399 (5.8) 65 (7.5) 1
—

|

80 40

T 1
40 80

o

M Difference statistically significant

W Difference not statistically significant

See Appendix C.1 for target population coverage notes 1, 2, and 3. See Appendix C.4 for sampling guidelines and sampling participation notes t, ¥, and =.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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8.

10.

The Weight Variable is selected automatically by the software; TOTWGT is selected by
default because this example analysis uses student background data.

Specify the name and the folder of the output files in the Output Files field by clicking the
Define/Modify button. In this example, the output files are labeled REA_Gender and saved
in the “C:\PIRLS2016\Analysis” folder.

Click the Start SAS button to create the SAS syntax file and open it in a SAS editor window.
The syntax file can be executed by opening the Run menu of SAS and selecting the Submit
menu option. If necessary, the IEA IDB Analyzer will display a prompt to confirm the

overwriting of existing files.

Exhibit 2.8 shows the completed analysis module for this example analysis and the results are

presented in Exhibit 2.9.

Exhibit 2.8
by Gender

IEA IDB Analyzer Setup for Example Student Background Data Analysis with Achievement

[Z 1£41DB Analyzer: Analysis Module - (Version 4.0.19)

D Analysis File: | CAPIRLS201

rge\asgallrd_cmb.sasTbdat

2]

Analysis Type:
PIRLS (Using Student Weights)

Statistic Type: Plausible Value Option:

v | [Percentages and Means | [Use Pvs “] 2

Number of Decil

mals:

& IEA

© Select Variables:

T

@B asBescr
B asDGSCR
B asEGHAL
@B ASDGHRL
B sBGDOH
& AsDGDDH
@B AsDGosS
& AspGosp
@B AsDRLOWP
@Bversion
@ score

& 1psook

STUDENTS CONFIDENT IN READING/SCL 3
STUDENTS CONFIDENT IN READING/IDX
HOME RESOURCES FOR LEARNING/SCL
HOME RESOURCES FOR LEARNING/IDX
DIGITAL DEVICES IN THE HOME/SCL
DIGITAL DEVICES IN THE HOME/IDX
NUMBER OF HOME STUDY SUPPORTS
NUMBER OF HOME DIGITAL SUPPORTS
READING ACH TOO LOW FOR ESTIMATION
'VERSION

SCOPE OF THIS FILE

BOOKLET ID

& 1pscHooL
o 1pcLass
& 1psTup
& 1DGRADE
& TADMINI
& mane

SCHOOL ID - SCRAMBLED
CLASS ID - SCRAMBLED
STUDENT ID - SCRAMBLED
‘GRADE ID

TEST ADMINISTRATOR POSITION
LANGUAGE OF TESTING

& oeoP
& 1DGRADER

POPULATION ID
STANDARDIZED GRADE ID

Ll

(») Grouping Variables:

Name
» |¢ IocnTRY

o msex

Exclude Missing From Analysis

Description

COUNTRY ID - NUMERIC CODE
SEX OF STUDENTS

(%) Plausible Values:

~"Name

~ Description

| A_ASRREAD1-05

15T TO 5TH PLAUSIBLE VALUE: OVERALL READING PV1

(~) Weight Variable:

~"Name

» |6 ToTweT

Description

TOTAL STUDENT WEIGHT

@ Output Files: | CAPIRLS2016\Analysis\REA Gender.*

O s |

SAS  PIRLS (Using Student Weights) ~ Percentages and Means  Use PVs

Each country’s results are displayed on two lines, one for each value of the ITSEX variable.
The countries are identified in the first column and the second column describes the category of
ITSEX being reported (1 for girls and 2 for boys). The third column reports the number of valid
cases and the fourth the sum of weights of the sampled students. The fifth column is the
standard error of the sum of weights. The next four columns report the percentage of students in
each category and its standard error, followed by the estimated average reading achievement
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and its standard error. The standard deviation of the achievement scores and its standard error
are reported in the next two columns.

Exhibit 2.9 SAS Output for Example Student Background Data Analysis with Achievement by Gender

Average of ASRREAO by (IDCNTRY ITSEX)

COUNTRY ID - NUMERIC CODE | SEX OF STUDENTS n  TOTAL STUDENT WEIGHT sumw se pct pct se mnpv mnpv_se sdpv  sdpv_se  pctmiss

Australia 1 3183 14041532 344819 5013 0.78 55510 262 T950 1.79 0.00

2 3188 139673.76 324952 4987 078 53356 298 86.19 1.91 0.00

Bulgaria 1 2119 2896721 699.27 4948 0.74 55942 489 8430 3 0.00

2 2162 29571.38 657.84 6052 0.74 54382 427 8537 2.86 0.00

Egypt 1 3410 76315476 24127.97 4945 1.16 34936 565 115.29 283 0.00

2 3547 780143.86 2651648 50.55 1.16 311.99 6.60 128.59 i 0.00

Iran, Islamic Republic of 1 4283 11751416 | 38718.70 46.54 1.09 45235 452 98.03 3.36 0.00
2 4483 1283559.61 5149280 53.46 1.09 406.61 £.09 110.80 3.44 0.00

From the first two lines of results, 50.13% of fourth grade students in Australia were girls and
49.87% were boys. The average reading achievement of girls was 555.10 (standard error of 2.62)
and it was 533.56 for boys (standard error of 2.98).

Linear Regression Analysis with Student Background Data

This example is an extension of the previous example (Student Background Data Analysis with
Achievement by Gender), where we will examine the difference in reading achievement between
girls and boys and determine if it is statistically significant. The results of this example also are
presented in Exhibit 1.5 of PIRLS 2016 International Results in Reading and shown in Exhibit 2.7, in
the column labeled “Difference.”

It is worth noting that in our previous example the IEA IDB Analyzer performed the same
gender difference significance test in the background. In the “C:\PIRLS2016\Analysis” folder,
there is a CSV file (readable in Excel), REA_Gender_ASRREAO_by_ITSEX_Sig, with the same results
we will produce using the linear regression statistical method in our example. The
IEA IDB Analyzer's Help manual provides a description of this CSV file and its contents.

ITSEX has a value of one (1) for girls and two (2) for boys. By using ITSEX as a categorical
variable in the IEA IDB Analyzer with dummy coding and category 1 as the reference category,
the regression intercept will be the estimated average reading achievement of girls, and the
regression slope will be the estimated change in average reading achievement for boys.

This example of a regression analysis is performed by the Analysis Module of the
IEA IDB Analyzer using the following steps:

1. Open the Analysis Module of the IEA IDB Analyzer.

2. Specify the data file ASGALLR4_CMB as the Analysis File by clicking the Select button.
3. Select PIRLS (Using Student Weights) as the Analysis Type.

4. Select Linear Regression as the Statistic Type.
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5. Select Use PVs as the Plausible Value Option.

The variable IDCNTRY is selected automatically as Grouping Variables. No additional
grouping variables are needed for this analysis.

7. Click the Categorical Variables field in the Independent Variables section to activate it and
select the variable ITSEX as the independent variable. This is done by selecting ITSEX from
the list of available variables and moving it to the Categorical Variables field by clicking the
right arrow (») button in this section. By clicking the Contrast field of ITSEX, its drop-down
menu will appear, from which Dummy Coding should be selected. By default, the
IEA IDB Analyzer will recognize that ITSEX has two categories and it will select category 1 as
the reference category. These settings should not be changed.

8. Click the Plausible Values radio button in the Dependent Variable section and select
ASRREAO01-05 as the analysis variable. This is done by selecting ASRREA01-05 from the list of
available variables and moving it to the Plausible Values field by clicking the
right arrow (») button in this section.

9. The Weight Variable is selected automatically by the software; TOTWGT is selected by
default because this example analysis uses student background data.

10. Specify the name and the folder of the output files in the Output Files field by clicking the
Define/Modify button. In this example, the output files are labeled REA_Gender_Diff and
saved in the “C:\PIRLS2016\Analysis” folder.

11. Click the Start SAS button to create the SAS syntax file and open it in a SAS editor window.
The syntax file will be executed by opening the Run menu of SAS and selecting the Submit
menu option. If necessary, the IEA IDB Analyzer will display a prompt to confirm the
overwriting of existing files.

Exhibit 2.10 shows the completed analysis module for this example analysis, and Exhibit 2.11
displays the results.

Each country’s results are displayed on two lines: the first for the intercept and the second for
the ITSEX coefficient. Generally, there will be as many lines per country as there are regression
coefficients, including the intercept. The first line of results in Exhibit 2.11 labeled “Intercept” is
the estimated average reading achievement of fourth grade girls in Australia, which was 555.10
with a standard error of 2.62. This estimate concurs with the results obtained in the previous
example (Exhibit 2.9). From the second line of results labeled “ITSEX_D2,” the fourth grade boys
in Australia had a negative average reading achievement difference of 21.55. With an estimated
standard error of 2.47, this achievement difference is statistically significant at the 95%
confidence level. Counting the two regression coefficients together (555.10 — 21.55) yields the
estimated average reading achievement of fourth grade boys in Australia, which was 533.56 in
Exhibit 2.9, within rounding. The IEA IDB Analyzer also computes standardized regression
coefficients, whereby the dependent and independent variables are standardized to have a
mean of zero (0) and standard deviation of one (1).
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Exhibit 2.10 IEA IDB Analyzer Setup for Example Student Background Data Linear Regression Analysis

[¥ 1E4 1DB Analyzer: Analysis Module - (Version 4.0.19) - O X

© Analysis File: | CAPIRLS20 allr4_cmb.sasTbdat
Q
Analysis Type: Statistic Type: Plausible Value Option:  Missing Data Option: Number of Decimals: %, IEA
PIRLS (Using Student Weights) > | [Linear Regression | [Use PVs ~ ] [Listwise Y] 2 v ~
J
© Select Variables:
(=) Grouping Variables: Exclude Missing From Analysis @
Name Description
T
G assascr STUDENTS CONFIDENT IN READING/SCL 3 @ ndependert Vaﬂacbles‘ eol Voriabl
@B ascscr STUDENTS CONFIDENT IN READING/IDX ategoricsl Veriables
& asecraL HOME RESOURCES FOR LEARNING/SCL Description
ASDGHRL
73 HOME RESOURCES FOR LEARNING/IDX T
<@ aseco0H DIGITAL DEVICES IN THE HOME/SCL
& asocooH DIGITAL DEVICES IN THE HOME/IDX
<@ asDGoss NUMBER OF HOME STUDY SUPPORTS
@B 4506050 NUMBER OF HOME DIGITAL SUPPORTS
& asoriowe READING ACH TOO LOW FOR ESTIMATION
@Bversion VERSION
@B score SCOPE OF THIS FILE
& 1osooK BOCKLET ID
o scHooL SCHOOL ID - SCRAMBLED
of DcLass CLASS D - SCRAMBLED (~) Dependent Variable: ) Non Plausible Value @ Plzusible Values
o 1psTUD STUDENT ID - SCRAMBLED Pl )
& 1DGRADE GRADE ID
o mADMINI TEST ADMINISTRATOR POSITION
o manG LANGUAGE OF TESTING A ASRREAQ1-05 15T TO 5TH PLAUSIBLE VALUE: OVERALL READING PV1 3
& 1opop POPULATION ID
& 1DGRADER STANDARDIZED GRADE ID e (2) Weight Varizble
» 4P ToTweT TOTAL STUDENT WEIGHT 3
D Output Files: | CAPIRLS2016\Analysis\REA Gender_ Diff." Modi Return to Main Menu Help
P y
Q| startsAs

SAS  PIRLS (Using Student Weights)  Linear Regression  Use PVs

Exhibit 2.11 SAS Output for Example Student Background Data Linear Regression Analysis

Equation Coefficients of (ITSEX_D2) predicting (ASRREA0) by (IDCNTRY)
COUNTRY ID - NUMERIC CODE | variable | label | Par; Esti Esti _se | Esti _t| Standardized Esti StandardizedEst_se
Australia | Intercept | Intercept 555610 2.62 212.02 0.00 0.00
ITSEX_D2 -21.55 247 -8.73 -0.13 0.01
Bulgaria | Intercept | Intercept 559.42 4.89 114.41 0.00 0.00
ITSEX_D2 -15.60 345 -4.53 -0.09 0.02
Egypt | Intercept | Intercept 349.36 5.85 62.91 0.00 0.00
ITSEX_D2 -37.37 477 -7.83 -0.15 0.02
Iran, Islamic Republic of | Intercept | Intercept 452 35 452 10018 0.00 0.00
ITSEX_D2 -45.74 5.85 -7.82 -0.21 0.03

The PIRLS International Benchmarks

This section describes how to use the IEA IDB Analyzer to perform analyses of student
achievement in relation to the PIRLS International Benchmarks. As an example, we will compute
the percentages of students reaching the four PIRLS 2016 International Benchmarks of reading
achievement (advanced, high, intermediate, and low) using the merged ASGALLR4_CMB data
file. These results, presented in Exhibit 2.1 of PIRLS 2016 International Results in Reading, are shown
here in Exhibit 2.12.
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Exhibit 2.12 Example Exhibit of PIRLS International Benchmarks Analysis, Taken from
PIRLS 2016 International Results in Reading (Exhibit 2.1)

Exhibit 2.1: Performance at the International Benchmarks of Reading Achievement

® Advanced . E

Percentages of Students Reaching O High Advanced Intermediate 9

Country . . Benchmark | Benchmark | Benchmark | Benchmark [
International Benchmarks @ Intermediate =

(625) (550) (475) S

O Low g

3 Singapore *—0O 29 (1.6) 66 (1.6) 89 (1.0) 97 (0.5) E‘
Russian Federation oO— @0 26 (1.2) 70 (1.3) 94 (0.6) 99 (0.3) E
Northern Ireland ® O s o 22 (1.4) 61(1.3) 87 (0.8) 97 (0.4) =
Ireland s o R 21(1.2) 62 (1.6) 89 (0.9) 98 (0.4) %
Poland . o 8 0O 20 (1.1) 61(1.3) 89 (0.7) 98 (0.4) &
England . o S R — 20 (0.9) 57 (1.1) 86 (0.7) o7 (04) &
Bulgaria * o T 0 19 (1.3) 55(22) 83 (1.6) 95 (0.9) E

2t Hong Kong SAR Y o e o 18013 65 (1.8) 93 (0.9) 99(03) £
Finland ® o *—oO 18 (0.8) 62 (13) 91 (0.8) 98 (0.3) =
Hungary . o——e—0 17(1.2) 56 (1.7) 85 (1.0) 97 (05) ¢

t United States & O & To) 16 (1.3) 53 (1.6) 83(12) 96 (0.5) §f
Australia * o Py o 16 (1.0) 51 (1.4) 81(1.0) 9%(05) %
Norway (5) ® o *—0O 15 (0.9) 58 (1.7) 90 (0.9) 99 (0.3) G
Chinese Taipei ® o SR S —_ 14 (1.1) 59 (1.5) 90 (0.7) 98 (0.2) §
Sweden ® o @ 0 14 (1.4) 57 (1.6) 88 (0.9) 98 (0.3) 2

2 Latvia ® ¥o R R —, 14 (1.0) 57 (1.3) 90 (0.8) 99 (0.2)

3 Israel - 0 & 0 13 (0.9) 46 (1.3) 75 (1.0) 91(0.7)

12 Canada ® o 0 13 (0.7) 50 (1.0) 83 (0.9) 96 (0.4)
Lithuania ® o e © 12 (0.9) 52 (1.6) 86 (1.1) 97 (0.5)
Slovenia ® 0O 11 (0.8) 49 (1.3) 83 (0.9) 96 (0.5)

2 Denmark ® o Py o 11 (1.0) 52 (13) 86 (1.0) 97 (0.4)

New Zealand - O 11 (0.6) 41(1.2) 73 (1.0) 90 (0.7)
Germany ® o Fy ¥o) 11 (0.8) 47 (1.4) 81(14) 95 (1.0)
Italy L o o 10y 52 (1.7) 87 (1.0) 98 (0.5)
Slovak Republic ® o &0 10 (0.8) 47 (14) 81 (13) 93 (1.1)
Czech Republic ® o ® Q 10 (0.7) 49 (1.3) 85 (0.9) 97 (0.5)
Macao SAR ® o O 10 (0.6) 50 (0.8) 86 (0.5) 98 (0.3)

2 Austria ® o S0 - V— | 8(0.8) 47 (1.5) 84 (1.1) 98 (0.4)

t Netherlands ® o ® 0 8 (0.6) 48 (1.3) 88 (0.9 99 (03)
Kazakhstan Y & o 7(0.8) 42 (1.8) 84 (1.5) 98 (0.3)

2 Portugal P * o 7(0.9) 38 (13) 79 (13) 97 (0.4)
Spain e ® Q 6 (0.4) 39 (0.9) 80 (1.0) 97 (0.6)
United Arab Emirates e 5(03) 20 (1.0) 43 (14) 68 (1.3)
Trinidad and Tobago ® o ° o 4(0.5) 24 (1.2) 55 (1.7) 80 (1.2)
Belgium (Flemish) ® o ® ¥o) 4(0.4) 35 (1.3) 80 (13) 97 (0.4)
France ® o * o} 4(0.6) 30 (1.3) 72(12) 94 (0.5)
Chile B Py o 3(04) 25 (13) 61 (1.5) 87 (1.1)
Qatar L ] o - o 3(03) 17 (0.6) 42 (1.1) 66 (0.9)

2 Belgium (French) ® 0 Y o 3(0.4) 22(12) 65 (1.4) 92 (0.9)

! Georgia Y o Ty Q 2(0.4) 22 (13) 60 (1.6) 86 (1.1)
Bahrain ® o a5 2103) 14 (0.6) (1.0 69 (1.0)
Oman * P O & D 2(03) 10 (0.8) 32(13) 59 (1.3)
Azerbaijan e Ty Q 2(03) 18 (1.1) 54 (2.0) 81(1.7)

Iran, Islamic Rep. of * * o 1(0.2) 11 (0.6) 37 (13) 65 (1)
Saudi Arabia e o & 0 1(0.4) 1(12) 35 (17) 63 (1.8)

2 Malta ® o ° o 1(0.2) 13 (0.7) 45 (1.1) 73 (0.7
Kuwait * 0o & 0 1(0.2) 6 (0.8) 22 (15) 51(1.7)
Egypt 09 0O 0(0.1) 3 (0.4) 1(12) 31(1.8)
Morocco ®O & O 0(0.1) 3(0.4) 14 (0.8) 36 (1.5)
South Africa ®-e 0 0(0.1) 2(0.4) 8 (1.0) 22 (1.5)

® L, M)
0 25 50 75 100
See Appendix C.1 for target population coverage notes 1, 2, and 3. See Appendix C.4 for sampling guidelines and sampling participation notes t, ,and =.
() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
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This example is performed by the analysis module of the IEA IDB Analyzer using the

following steps:

LA

10.

11.

Open the Analysis Module of the IEA IDB Analyzer.

Specify the data file ASGALLR4_CMB as the Analysis File by clicking the Select button.
Select PIRLS (Using Student Weights) as the Analysis Type.

Select Benchmarks as the Statistic Type.

Select the Cumulative option under the Benchmark Option drop-down menu to get
cumulated percentages of students reaching the PIRLS International Benchmarks.

The variable IDCNTRY is selected automatically as Grouping Variables. No additional
grouping variables are needed for this analysis.

Specify the achievement scores to be used for the analysis by clicking the Plausible Values
field. Select ASRREA01-05 from the list of available variables and move it to the
Plausible Values field by clicking the right arrow (») button in this section.

Specify the PIRLS 2016 International Benchmarks—400, 475, 550, and 625 (low, intermediate,
high, and advanced, respectively). These values can be entered manually in the
Achievement Benchmarks field, each separated by a blank space, or they can be selected
by clicking on the drop-down menu available for this field.

The Weight Variable is selected automatically by the software; TOTWGT is selected by
default because this example analysis uses student background data.

Specify the name and the folder of the output files in the Output Files field by clicking the
Define/Modify button. In this example, the output files are labeled REA_Benchmarks and
saved in the “C:\PIRLS2016\Analysis” folder.

Click the Start SAS button to create the SAS syntax file and open it in a SAS editor window.
The syntax file will be executed by opening the Run menu of SAS and selecting the Submit
menu option. If necessary, the IEA IDB Analyzer will display a prompt to confirm the
overwriting of existing files.

Exhibit 2.13 shows the completed analysis module for this example analysis, and Exhibit 2.14

presents the results.

As shown in the first few lines of results, 94.49% of the fourth grade students in Australia

performed at or above the Low International Benchmark of 400, with a standard error of 0.55;
80.85% of the students reached the Intermediate International Benchmark, with a standard error
of 1.04; 51.23% of the students reached the High International Benchmark, with a standard error
of 1.40; and 15.93% of the students reached the Advanced International Benchmark, with a
standard error of 1.02.
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Exhibit 2.13 IEA IDB Analyzer Setup for Example PIRLS International Benchmarks Analysis

7 162 1DB Anslyzer: Analysis Module - (Version 4.0.19) - o x
@ Analysis File: | C\PIRLS 2016\ Merge\asgalird_cmb.sasTbdat
(2}
Analysis Type: Statitic Type: Plausible Value Option:  Benchmark Option: Number of Decimals: 2 1E
PIRLS (Using Student Weights) ~] [Benchmarks ] usepus Cumulative ‘12 - = A

© Select Variables:

(%) Grouping Variables: Exclude Missing From Analysis

Name 3
= | Name Description |
g » ¢ IDCNTRY COUNTRY 1D - NUMERIC CODE 3

"L ASRLITO1-05 1ST TO 5TH PLAUSIBLE VALUE: LITERARY PURPOSE PV1

L ASRINFO1-05 1T TO 5TH PLAUSIELE VALUE: INFORMATIONAL PURPOS PV1 ] ’ .

= () Plausible Values: ] Report cases with no plausible values (ot classified)
A ASRIED1-05 1ST TO 5TH PLAUSIBLE VALUE: INTERPRETING PROCESS PV1

A_ASRRSI01-05 1ST TO 5TH PLAUSIBLE VALUE: STRAIGHTFORWARD PROC PV1 | Name N |
| A ASRREAD1-05 ST TO 5TH PLAUSIBLE VALUE: OVERALL READING PV1 3

(#) Achievement Benchmarks:

400 475 550 625 v

(~) Weight Variable:

Name Description
» E,@TDTWGT TOTAL STUDENT WEIGHT :

el

A L5201l A ehinars?
o

SAS  PIRLS (Using Student Weights) ~ Benchmarks ~ Use PVs  Cumulative

Exhibit 2.14 SAS Output for Example PIRLS International Benchmarks Analysis

Percent at or Above (400 475 550 625) of ASRREAO by (IDCNTRY)
COUNTRY ID - NUMERIC CODE cutvar n TOTAL STUDENT WEIGHT | sumw_se | pct | pct_se
Australia | 1.At or above 400 5917.0 26464554 513337 94.49 0.55
2. At or above 475 | 5039.4 22646545 515569 80.85 1.04
3.At or above 550 | 3187.2 143487.97  4906.93 5123 1.40
4 At or above 625 9846 4461064 301217 | 15.93 1.02
Bulgaria | 1At or above 400 | 4136.0 5548681 116333 9479 093
2.At or above 475 37158 48369.04  1309.65 | 82.63 1.64
3.At or above 650 | 2678.4 3194695 140173 6457 218
4 At or above 625 9488 122331 774.68 1917 1.28
Egypt = 1.At or above 400 21758 476028.79 30203.95 30.84 1.76
2 At orabove 475 8228 17T7078.93 1996341 1147 124
3.At or above 550 1 190.4 3910413 644352 243 0.41
4_At or above 625 324 692853  2302.29 045 0.15
Iran, Islamic Republic of | 1.At or above 400 6228.6 1558378.85 4&7783.19 64.90 1.61
2 At or above 475 3699.8 884747.89 41457.85 36.85 1.34
3.At or above 550 1139.0 25703413 16515.5T7 10.70 0.63
4 At or above 625 146.6 34597.37 596974 144 0.25
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Computing Correlations

In addition to the analyses described above, the IEA IDB Analyzer is able to compute correlations
among a set of variables. Thus it can compute correlations between background variables (such
as the context questionnaire scales Students Like Reading and Home Resources for Learning),
between achievement scores (such as reading for literary experience and reading to acquire and
use information), and between a combination of both (such as students’ age and their reading
achievement). While these types of analyses will not be demonstrated here, the steps for
conducting them are similar to those described previously: select the grouping variables, the
analysis variables, the achievement scores (if necessary), and confirm the weight variable. The
output will display, for each group defined by the grouping variables, the correlation coefficients
for each possible pair of variables.

Calculating Percentiles of a Distribution

The Percentiles statistic type is an additional tool provided by the IEA IDB Analyzer for analyzing
the PIRLS 2016 data. This procedure will compute the percentiles of a distribution within any
specified subgroups, along with appropriate standard errors. The distribution can be either a
non-PV based analysis variable—such as a context questionnaire scale—or a specified set of
plausible values.

Performing Logistic Regression

The IEA IDB Analyzer can perform a logistic regression, with or without plausible values. Logistic
regression is used to predict a binary response based on one or more predictor variables. Users
can specify grouping variables, independent variables—with or without interactions—that can
be categorical, continuous, or plausible values, and a dependent variable. Users will find useful
information on performing logistic regression in the IEA IDB Analyzer’s Help manual.

2.6 PIRLS Analyses with Home Background Data

The PIRLS 2016 International Database includes data from a home context questionnaire
completed by the parents of the students participating in either PIRLS 2016 or

PIRLS Literacy 2016. Analyzing home background data from the PIRLS 2016 International
Database requires that the home background data files (ASH) be merged with the student
background data files (ASG) in order to retrieve the achievement scores and the required sample
design variables. To illustrate how to perform analyses based on home background data, we will
use an example that computes the average score on a context questionnaire scale, along with
the percentages of students—with their average achievement—for the categories of the scale's
corresponding index.

y,_/ TIMS'S&PIRLS CHAPTER 2: ANALYZING THE PIRLS 2016 DATA
'\\é IEA International Study Center :

Lynch School of Education PIRLS 2016 USER GUIDE FOR THE INTERNATIONAL DATABASE
BOSTON COLLEGE

29



PIRLS
2016

Analyses with a Context Questionnaire Scale

PIRLS 2016 reports some context questionnaire data by creating context questionnaire scales
based on Rasch modeling.® The context questionnaire scales are available in the International
Database for analysis. Each context questionnaire scale variable is a Rasch score with an
international centerpoint of 10 and an internationally set standard deviation of 2. From each
context questionnaire scale, an index is derived that divides the range of scores on that scale into
usually three categories: the most desirable scores (high values), the least desirable scores (low
values), and the remaining scores in between.

These context questionnaire scales and their corresponding indices were reported in
PIRLS 2016 International Results in Reading. Exhibit 2.15 shows one such example, Exhibit 4.4 of
PIRLS 2016 International Results in Reading, reporting Parents Like Reading, based on parents’
responses to a set of eight statements on this topic. Results on the Rasch scale are reported for
each country as an “Average Scale Score” and its corresponding index is reported as the
percentages of students in each category—Parents Very Much Like Reading, Parents Somewhat
Like Reading, and Parents Do Not Like Reading—along with their average reading achievement
in each category.

This example will replicate both the average scale score of the Parents Like Reading scale and
the percentages of students and their average achievement in each category of its index. This
will be done in two steps, both using the merged ASHALLR4_CMB data file, where the student
background data files were merged with the home background data files of both PIRLS 2016 and
PIRLS Literacy 2016.

The first step of this example will compute the average scale score using the scale variable
ASBHPLR. It is performed by the analysis module of the IEA IDB Analyzer using the following
steps:

Open the Analysis Module of the IEA IDB Analyzer.

Specify the data file ASHALLR4_CMB as the Analysis File.
Select PIRLS (Using Student Weights) as the Analysis Type.
Select Percentages and Means as the Statistic Type.

ok W=

Select None Used as the Plausible Value Option, because we will not use any achievement
scores for this part of the analysis.

6. Specify the variable ASBHPLR as the analysis variable by clicking the Analysis Variables field
to activate it. Select ASBHPLR from the list of available variables and move it to the
Analysis Variables field by clicking the right arrow (») button in this section.

7. The Weight Variable is selected automatically by the software; TOTWGT is selected by
default because this example analysis combines student background data with home
background data.

6 The context questionnaire scales are described in Chapter 14 of Methods and Procedures in PIRLS 2016.
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Exhibit 2.15 Example Exhibit of a Context Questionnaire Scale, Taken from
PIRLS 2016 International Results in Reading (Exhibit 4.4)

Exhibit 4.4: Parents Like Reading

Students Categorized by Parents' Reports

2016 @Grade

Differencein i
P Average Percent Average Percent Average SA‘:E?QE Average Scale Score [

Ireland 47 (1) 588 (2.9) 40 (1.0) 560 (2.9) 13(07) 544 (5.2) 10.3 (0.05) -041007) @ _‘:f
Netherlands s 46 (1.5) 566 (2.8) 39 (1.2) 548 (3.1) 16 (0.9) 525 (43) 10.0 (0.05) s -0.4(0.08) ® “S
Malta 45 (0.8) 47123) 42 (09) 451 (26) 13 (0.5) 439 (3.9) 10.2 (0.03) -041000) @ g
Denmark 44 (1.1) 564 (2.3) 38 (1.0) 542 (2.7) 17 (0.7) 530 (3.6) 10.1 (0.05) 06006 ® 3
Sweden 44011 576 (2.9) 42(11) 551(3.0) 13 (0.8) 529 (4.4) 10.1 (0.05) -0810007) @ §
Azerbaijan 44 (13) 481 (5.1) 46 (1.1) 470 (4.4) 10 (0.9) 453 (6.8) 10.4 (0.06) 07008 © &
Norway (5) 42 (1.0) 574 (2.6) 44 (0.9) 556 (2.5) 15 (0.9) 53239 10.1 (0.05) -- S
Trinidad and Tobago 41 (1.0) 499 (3.6) 49 (0.9) 478 (4.3) 10 (0.6) 468 (6.1) 10.2 (0.04) -0.5(0.06) ® E
Finland 41 (1.0) 585 (2.2) 43 (0.9) 563 (2.5) 16 (0.7) 542 (3.4) 10.0 (0.05) -05(007) ® E
Spain 41 (0.8) 545 (2.1) 43 (0.7) 524 (23) 16 (0.7) 512 (2.5) 10.0 (0.04) 0.0 (0.05) <
Israel 40 (1.1) 554 (3.1) 47 (0.9) 522 (32) 13 (0.6) 519 (6.4) 10.0 (0.04) r -05(0.06) ® g
Austria 40 (1.1) 564 (2.3) 42 (0.8) 534 (27) 18 (0.8) 516 (3.7) 9.9 (0.05) 04008 ® £
Canada r o 40(0.8) 566 (2.1) 46 (0.7) 540 (2.5) 15 (0.5) 531(33) 10.0 (0.03) r -05(0.05) ® E
Bulgaria 39 (1.4) 587 (3.1) 43 (14) 548 (4.2) 19(1.7) 493 (9.1) 9.8 (0.09) -0.2(0.13) 5
Hungary 38 (14) 583 (3.0) 45(1.2) 547 (3.3) 17 (1.0) 516 (4.6) 9.8 (0.06) -0.1(0.08) E
Czech Republic 37 (1.0) 565 (2.4) 45 (0.7) 540 (2.2) 18 (0.8) 514 (42) 9.8 (0.05) -0.2(006) @ 8
Italy 37 (1.0) 566 (2.5) 47 (0.9) 546 (2.7 16 (0.8) 530 (3.8) 9.9 (0.04) 0.1 (0.06)
Germany roo36(11) 578 (2.7) 44 (0.9) 540 (3.3) 20 (0.9) 509 (5.0) 97(0.05) r -04(0.08) @
Poland 35 (0.8) 581(2.9) 50 (0.8) 561(23) 14 (0.8) 40 (4.3) 9.9 (0.04) --
Slovak Republic 35 (1.0) 566 (2.6) 46 (1.0) 532(32) 19 (1.0) 489 (9.5) 9.6 (0.06) -03(008) ®
Portugal 35 (0.9) 546 (3.0) 50 (0.9) 522 (24) 15 (0.7) 510 (5.4) 9.8 (0.04) 02(0.05) ©
Georgia 32 (1.0) 512 (2.9) 60 (1.1) 482 (29) 8003 460 (11.3) 9.9 (0.04) -0.2 (0.06) ®
Belgium (French) 29 (0.9) 526 (2.8) 48 (0.9) 495 (3.2) 23(0.8) 473 (3.6) 9.4 (0.04) -041(007) ®
Belgium (Flemish) 28 (0.8) 546 (2.0) 48 (0.8) 527 (2.1) 24(0.7) 509 (2.9) 9.3 (0.04) ==
Lithuania 27 (1.0) 572 (3.2) 48 (1.3) 546 (3.5) 25 (1.1) 530 (3.9) 9.3 (0.04) -0.3(0.06) ®
Slovenia 27 (0.9) 571 (3.0) 58 (1.1) 539 (22) 16 (0.7) 517 (3.6) 9.5 (0.03) 031005 @
Bahrain 26 (0.7) 471 (3.2) 60 (0.9) 444 (2.9) 14 (0.6) 417 (43) 9.6 (0.02) --
Kazakhstan 26 (1.1) 545 (3.2) 67 (1.1) 533 (29) 7(0.5) 531(47) 9.9 (0.04) ==
Latvia 26 (0.8) 579 (2.6) 52 (0.9) 557 (2.2) 22(0.8) 541 (33) 9.4 (0.04) --
Kuwait 25 (1.0) 425 (6.1) 57 (1.0) 395 (45) 18 (0.8) 378 (75) 9.5 (0.04) ==
Russian Federation 25 (0.8) 602 (2.5) 56 (0.8) 578 (23) 20 (0.7) 60 (3.6) 9.4 (0.03) -0.21005) @
Singapore 25 (0.6) 603 (3.3) 57 (0.7) 572 (3.2) 18 (0.6) 561 (4.0) 9.4 (0.02) -03(003) @
Iran, Islamic Rep. of 25 (1.1) 459 (4.9) 62 (1.1) 429 (3.5) 14 (1.0) 374 (M2) 9.5 (0.05) -03(0.06) ®
South Africa s 24(0.7) 359 (7.0) 63 (1.1) 322 (53) 13 (09 307 (7.0) 97(0.03) s -02(0.05 ®
Qatar 24 (0.7) 489 (3.3) 62 (0.8) 441 (2.0) 14 (0.4) 428 (4.3) 9.5 (0.02) -0.2(0.05) ®
France 22 (0.8) 539 (3.2) 56 (0.8) 51322 21(09) 491 (4.0) 9.3 (0.04) -0.2 (0.00) @
United Arab Emirates 22 (0.5) 496 (3.6) 65 (0.5) 445 (3.4) 13 (0.4) 436 (4.5) 9.5 (0.02) -0.1(0.03) ®
Morocco 22 (0.9) 397 (43) 47 (1.5) 365 (4.4) 31(1.8) 330 (6.0) 9.0 (0.06) -03(0.100 @
Chile 21 (0.8) 529 (3.3) 52 (0.9) 491 (2.8) 27 (0.9) 480 (3.7) 9.2 (0.04) --
Oman 21 (0.5) 450 (4.7) 67 (0.6) 418 (3.3) 12(0.5) 380 (5.3) 9.5 (0.02) 0.0 (0.03)
Saudi Arabia 21 (0.9) 454 (4.7) 62 (1.0) 428 (4.8) 17 (0.8) 414 (6.2) 9.4 (0.04) -0.2(0.06) @
Chinese Taipei 19 (0.8) 584 (2.9) 61(0.7) 556 (2.5) 20 (0.8) 48 (2.8) 9.2 (0.03) -02(005) @
Hong Kong SAR 17 (0.8) 580 (3.1) 61(0.9) 569 (3.2) 22(08) 562 (3.5) 9.1 (0.03) 021004 @
Macao SAR 17 (0.6) 563 (2.4) 62 (0.8) 544 (1.4) 22 (0.6) 538 (2.7) 9.1 (0.02) ==
Egypt 13 (1.0) 385 (8.1) 54 (1.6) 345 (5.0) 33(18) 286 (8.4) 8.7 (0.07) --
England -- -- -- -- -- -- -- --
United States -- -- -- -- -- -- -- --
Northern Ireland X 49 (15) 602 (3.9) 36 (1.5) 577 (5.1) 15 (1.0) 568 (6.0) 103 (0.07) x -04(0.08) @
Australia X 48 (14) 582 (3.5) 40 (1.3) 551(3.6) 12 (0.9) 535 (5.3) 103 (0.06) x -04(0.09 @
New Zealand X 47 (1.6) 567 (3.0) 40 (1.5) 524 (4.0) 13 (0.7) 511 (6.2) 103 (0.06) x -06(0.07) ®

This PIRLS questionnaire scale was established in 2011 based on the combined response distribution of all countries that
participated in PIRLS 2011. To provide a point of reference for country comparisons, the scale centerpoint of 10 was located at

Significantly higher than 2011 @
Significantly lower than 2011 ®

the mean of the combined distribution. The units of the scale were chosen so that 2 scale score points corresponded to the
standard deviation of the distribution.

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.

A dash (-) indicates comparable data not available. A tilde (~) indicates insufficient data to report achievement.

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.
An “x” indicates data are available for less than 50% of the students—interpret with caution.
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8. Specify the name and the folder of the output files in the Output Files field by clicking the
Define/Modify button. In this example, the output files are labeled REA_ASBHPLR and saved
in the “C:\PIRLS2016\Analysis” folder.

9. (lick the Start SAS button to create the SAS syntax file and open it in a SAS editor window.
The syntax file can be executed by opening the Run menu of SAS and selecting the Submit
menu option. If necessary, the IEA IDB Analyzer will display a prompt to confirm the
overwriting of existing files.

Exhibit 2.16 shows the completed analysis module for this example analysis, and Exhibit 2.17
displays the results.

Exhibit 2.16 IEA IDB Analyzer Setup for Example Context Questionnaire Scale Analysis (Step 1)

[ 164 1DB Analyzer: Analysis Module - (Version 40.19) - o x
D Analysis File: | CAPIRLS2016\Merge\ashalid_cmb.sasTbdat
Q
Analysis Type: Statistic Type: Plausible Value Option:  Number of Decimals: %, IEA
PIRLS (Using Student Weights) ~ | [Percentages and Means | [None Used <] 2 - ~
© Select Variables:
(=) Grouping Variables: Exclude Missing From Analysis
Name Desaription
= Description
& wsorar EARLY LITERACY TASKS/IDX E » & IDCNTRY COUNTRY 1D - NUMERIC CODE
@ aserpes PARENTS PERCEPTIONS OF CHILD SCHOOL/SCL e
& asorecs PARENTS PERCEPTICNS OF CHILD SCHOOL/IDX ey e
G asorrr PARENTS LIKE READING/IDX = TName
@ aspraes STUDENT ATTENDED PRESCHOOL GAEPLR PARENTS LIKE READING/SCL
& asoreDup PARENTS" HIGHEST EDUCATION LEVEL
<& asprocce PARENTS" HIGHEST OCCUPATION LEVEL (2) Weight Varioble
@ asoris DEVICES USED FOR READING EBOOKS
@version VERSION Name Description
<& score SCOPE OF THIS FILE » {0 ToTWGT TOTAL STUDENT WEIGHT
o 1pBOOK BOOKLET ID
o scrooL SCHOOL ID - SCRAMBLED
o iocLass CLASS ID - SCRAMBLED
o 1DsTUD STUDENT ID - SCRAMBLED
&f IDGRaDE GRADE ID
o msex SEX OF STUDENTS
o maDMiNI TEST ADMINISTRATOR POSITION
o mLanc LANGUAGE OF TESTING
& 1oror POPULATION ID
o IDGRADER STANDARDIZED GRADE ID e
@ Output Files: | CAPIRLS2016\Analysis\REA ASBHPLR." Return to Main Menu
o

SAS  PIRLS (Using Student Weights)  Percentages and Means  None Used

As shown in the fourth line of the results for Iran, students in Iran scored 9.54 on the Parents
Like Reading context questionnaire scale, with a standard error of 0.05. Note that this is markedly
below the international centerpoint of 10. The IEA IDB Analyzer also computes the standard
deviation of the context questionnaire scale and its standard error.
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Exhibit 2.17 SAS Output for Example Context Questionnaire Scale Analysis (Step 1)

Average of ASBHPLR by (IDCNTRY)

COUNTRY ID - NUMERIC CODE n | TOTAL STUDENT WEIGHT | sumw_se = pct | pct_se | mnx  mnx_se | sdx | sdx_se pctmiss

Australia = 2805 128059.98 412187 095 0.03 10.30 0.06 2.03 0.04 5428

Bulgaria | 4231 57638.53 103870 043 0.01 981 0.09 222 0.07 1.64

Egypt 6773 150584934 3572974 11.21 025 875 0.07 1.63 0.04 243

Iran, Islamic Republic of 8606 2358178.41 | 6837249 17.56 044 954 0.05 154 0.03 1.79

In the second step of this example, we will compute the percentages of students—with their
average reading achievement—in each category of the corresponding index variable ASDHPLR.
It is performed by the analysis module of the IEA IDB Analyzer using the following steps:

ook N

10.

Open the Analysis Module of the IEA IDB Analyzer.

Specify the data file ASHALLR4_CMB as the Analysis File.
Select PIRLS (Using Student Weights) as the Analysis Type.
Select Percentages and Means as the Statistic Type.

Select Use PVs as the Plausible Value Option, because we will be computing average
achievement by the grouping variable ASDHPLR.

Specify the variable ASDHPLR as a second grouping variable by clicking the

Grouping Variables field to activate it. Select ASDHPLR from the list of available variables
and move it to the Grouping Variables field by clicking the right arrow (») button in this
section.

Specify the achievement scores to be used for the analysis by clicking the Plausible Values
field to activate it. Select ASRREA01-05 from the list of available variables and move it to the
Plausible Values field by clicking the right arrow (») button in this section.

The Weight Variable is selected automatically by the software; TOTWGT is selected by
default because this example analysis combines student background data with home
background data.

Specify the name and the folder of the output files in the Output Files field by clicking the
Define/Modify button. In this example, the output files are labeled REA_ASDHPLR and saved
in the “C:\PIRLS2016\Analysis” folder.

Click the Start SAS button to create the SAS syntax file and open it in a SAS editor window.
The syntax file can be executed by opening the Run menu of SAS and selecting the Submit
menu option. If necessary, the IEA IDB Analyzer will display a prompt to confirm the
overwriting of existing files.

Exhibit 2.18 shows the completed analysis module for this example analysis and the results

are presented in Exhibit 2.19.

As shown in the three lines of the results for Iran, 24.63% of fourth grade students in Iran had

parents who very much like reading (standard error of 1.13) and their average reading
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achievement was 458.52 (standard error of 4.94); 61.73% of students had parents who somewhat
like reading (standard error of 1.13) and their average reading achievement was 429.26 (standard
error of 3.54); and 13.64% of students had parents who do not like reading (standard error of
1.01) and their average reading achievement was 374.49 (standard error of 11.21).

Exhibit 2.18 IEA IDB Analyzer Setup for Example Context Questionnaire Scale Analysis (Step 2)

[E7 154 1DB Analyzer: Analysis Module - (Version 4.0.19) — [m] X
@ Analysis File: | CAPIRLS
(2]
Analysis Type: Statistic Type: Plausible Value Option:  Number of Decimals: %, IEA
PIRLS (Using Student Weights) ~ | |Percentages and Means - | |Use PVs |2 - J
@ select Variables:
(%) Grouping Varisbles: Exclude Missing From Analysis
Name Description -
= Name Description
@ASDHELT EARLY LITERACY TASKS/IDX g » 59' IDCNTRY COUNTRY ID - NUMERIC CODE
& asarecs PARENTS PERCEPTIONS OF CHILD SCHOOL/SCL Brsore PARENTS LIKE READING/IDX
@ASDHPCS PARENTS PERCEPTIONS OF CHILD SCHOOL/IDX
(2) Plausible Values:
dASBHPLR PARENTS LIKE READING/SCL
@ asprres STUDENT ATTENDED PRESCHOOL p—
ASDHEDUP PARENTS" HIGHEST EDUCATION LEVEL e
& L ASRREADT-05 15T TO 5TH PLAUSIBLE VALUE: GVERALL READING PV1
GASDHOCCP PARENTS™ HIGHEST OCCUPATION LEVEL
@B asoris DEVICES USED FOR READING EBOOKS (%) Weight Varisble:
@ version VERSION
escription
@ scope SCOPE OF THIS FILE Dascripti
&f 1bsocK BOOKLET ID » |0 TorweT TOTAL STUDENT WEIGHT
d IDSCHOOL SCHOOL ID - SCRAMBLED
& ipcLass CLASS ID - SCRAMBLED
o 1DsTUD STUDENT ID - SCRAMBLED
& 1DGRADE GRADE ID
o msex SEX OF STUDENTS
o maDMINI TEST ADMINISTRATOR POSITION
o mane LANGUAGE OF TESTING
& 1orop POPULATICN ID
o IDGRADER STANDARDIZED GRADE ID 3
- utput Files:  C/\PIRLS \Analysis\REA_ASDI R* odi turn to Main Menu elp
@ Output Files: | CAPIRLS2016\Analysis\REA ASDHPLR Modi Re Main M Hel
=]

SAS  PIRLS (Using Student Weights)  Percentages and Means ~ Use PVs

Exhibit 2.19 SAS Output for Example Context Questionnaire Scale Analysis (Step 2)

Average of ASRREAO by (IDCNTRY ASDHPLR)
COUNTRY ID - NUMERIC CODE | PARENTS LIKE READING | n

1356
1096
383
1823
1796
612
882
3699
2192
2085
2 5413
1108

Australia 1

[TERN ]

Bulgaria 1

[FURN )

-

Egypt

[TEIN )

iy

Iran, Islamic Republic of

w

TOTAL STUDENT WEIGHT

61209.57
50999.37
15851.04
2228574
24689.09
10663.71
196733.34
809324.01
499791.99
580798.91
1465629.73
32174977

sumw_se | pct | pct se | mnpv | mnpv_se | sdpv | sdpv_se | pctmiss

3033.78 47.80 141 581.57 362 7470 236 0.00
195213 39.82  1.30 550.63 363 T8N 216 0.00
1261.74 12.38 0.91 53529 534 7435 572 0.00
973.01 3866 143 586.82 3.05 67.65 1.63 0.00
976.21 42,83 1.36 547.84 420 8015 261 0.00
95843 | 18.50 173 49285 909 8984 6.00 0.00
16610.83 | 13.06  1.05 384.73 8.07 114.90 4.67 0.00
2909414 53.75 167 34507 498 11528 236 0.00
29765.04 3319 176 286.24 8.39 126.28 468 0.00
27581.37 24,63 1.13  458.52 4.94 1100.06 4.09 0.00
56626.78 | 61.73 113 429.26 3.54 1100.40 223 0.00
24987.00 1364 1.01 37449 1121 127.01 6.25 0.00
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2.7 PIRLS Analyses with Teacher Background Data

Analyses with teacher background data seek to make statements about students whose teachers
have a given characteristic, rather than statements about teachers with a given characteristic. As
our example of an analysis using teacher background data, we will investigate the percentage of
fourth grade students and their reading achievement, according to their reading teachers’ years
of experience. The results of such an analysis are presented in Exhibit 8.3 of PIRLS 2016
International Results in Reading and are reproduced here in Exhibit 2.20.

We will use the Percentages and Means statistic type and select the Use PVs option to
estimate the percentages of students with their average reading achievement by reporting
categories of teachers’ years of experience.

As with the previous examples, we first proceed to identify the variables relevant to the
analysis in the appropriate files, and review the documentation for any specific national
adaptations to the questions of interest. Because we are using a teacher-level variable, we need
to look in the teacher background data files for the variable that contains the information on the
years of experience of fourth grade reading teachers. The variable ATBGO1 contains information
on teachers’ years of experience. That information was collapsed into four reporting categories
and stored in the derived variable ATDGO1 (see Supplement 3 to this User Guide).

The merged data file ATGALLR4_CMB will be used for this example teacher background data
analysis, which will be performed by the analysis module of the IEA IDB Analyzer using the
following steps:

Open the Analysis Module of the IEA IDB Analyzer.

Select the merged data file ATGALLR4_CMB as the Analysis File.
Select PIRLS (Using Teacher Weights) as the Analysis Type.
Select Percentages and Means as the Statistic Type.

Select Use PVs as the Plausible Value Option.

o kA wnN =

Specify the variable ATDGO1 as a second grouping variable by clicking the

Grouping Variables field to activate it. Select ATDGO1 from the list of available variables and
move it to the Grouping Variables field by clicking the right arrow (») button in this
section.

7. Specify the achievement scores to be used for the analysis by clicking the Plausible Values
field to activate it. Select ASRREA01-05 from the list of available variables and move it to the
Plausible Values field by clicking the right arrow (») button in this section.

8. The Weight Variable is selected automatically by the software; TCHWGT is selected by
default because of the Analysis Type selected in step 3.

9. Specify the name and the folder of the output files in the Output Files field by clicking the
Define/Modify button. In this example, the output files are labeled REA_ATDGO01 and saved
in the “C:\PIRLS2016\Analysis” folder.
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Exhibit 2.20 Exhibit of Example Teacher Background Data Analysis, Taken from
PIRLS 2016 International Results in Reading (Exhibit 8.3)

Exhibit 8.3: Teachers’ Years of Experience

Students Categorized by Teachers' Reports

Average

20 Years or Mote At Least 10 but Less At Least 5 but Less Less ars
than 20 Years than 10 Years

Country

Percent of Average Percent of Average Percent of Average Percent of Average

Students Achievem Students Achievement Students Achievement Students Achievement

Years of
Experience

Australia 40 33) 547 (44) 3 (29) 542 (4.2) 15 (2.7) 549 (7.4) 2(28) 542 (7.6) 17 (0.8) f;’
Austria 59 (3.7) 541 3.1) 19 (29) 551 (5.3) 1222 528 (6.8) 10 (2.0) 542 (6.8) 009 =
Azerbaijan 64 (33) 474 (5.7) 21 (29) 471 (96) 6(18) 475 (117) 6 (1.6) s1000  BONH £
Bahrain 12 (25) 429 (9.9) 45 (4.8) 450 (4.8) 18 3.9) 452 (9.0) 25 (26) £38(78) 105 &
Belgium (Flemish) 37 3.5) 529 3.2) 37 (3.6) 529 (2.8) 10 (1.9) 516 (7.8) 1727 514 (5.0) 700 E
Belgium (French) 4738) 503 (3.5) 31 35) 494 (5.2) 15 27) 494 (8.0) 6 (16) 479 (88) 1908 %
Bulgaria 87 (29) 550 (4.7) 8(23) 549 (13.1) 3(12) 583 (8.8) 2(08) - 8O E
Canada 28 (2.1) 545 (3.4) 37 (24) 545 (3.0) 20 (1.9) 540 (3.9) 16 (1.7) 540 (6.4) 1404 <
Chile 28 (46) 503 (5.1) 27 (44) 498 (6.7) 28 (4.6) 187 (7.8) 17 33) 501 (8.4) 15y 8
Chinese Taipei 42 (4.0) 556 (2.6) 45 (4.) 561 (3.0) 8(23) 565 (5.8) 4(16) 549 (9.9) 18(06) 8
Czech Republic 54 (3.5) 545 (3.0) 24(3.0) 545 (3.9) 124 537 (7.9) 121 538 (44) 0O =
Denmark 31 3.8) 554 (3.6) 38 (43) 543 (3.7) PANER)) 547 (4.3) 10 (2.2) 546 (6.6) 1608 =
Egypt 43 (4.4 315 (9.3) 32 39) 353 (9.5) 18 (3.6) 332 (16.9) 7(19) 318 (20.5) 709 g
England 20 (3.0) 563 (4.7) 26 (33) 554 (4.6) 18 (28) 563 (4.3) 35 33) 557 (4.1) neEn g
Finland 38 3.1) 567 (3.2) 25 (2.5) 565 (4.9) 18 (2.5) 563 (3.6) 18 (28) 571 (3.4) 16 (0.8)
France 30 (3.6) 521 (3.6) 1037 510 (33) 18 (2.6) 509 (8.1) 12(22) 495 (7.0) 16 (0.7)
Georgia 67 (3.5) 488 (3.2) BB 492 (6.4) 7(19) 486 (11.4) 3(12) 518(160) 23 (08)
Germany 38 (3.8) 536 (6.7) 237 544 (4.0) 17 (28) 527 (8.7) 13 (2.5) 544 (8.0) 18 (0.9)
Hong Kong SAR 34 (3.9) 576 (5.0) 40 43) 570 (4.8) 13 (3.0) 563 (8.6) 13 (24) 561 (6.6) 15 (0.6)
Hungary 61 (4.0) 558 (4.1) 232 560 (6.4) 13 (2.5) 535 (112) 4(15) 532(202)  24(10)
Iran, Islamic Rep. of 149 (3.6) 444 (5.6) B34 415 (11.0) 15 (2.2) 404 (14.6) 13 (26) a5(1200  17(07)
Ireland 20 (33) 567 (5.0) 29 (3.4) 569 (4.0) 34 (41) 567 (4.3) 17 (26) 563 (5.5) 13 (0.9)
Israel 343.5) 547 (6.3) 34 (4.0) 520 (8.1) B38) 525 (9.6) 9 (2.4) 520 (166) 16 (0.8)
Italy 7 3.0) 552 (2.7) 2 (29) 543 (5.4) 3 (08) 530 (129) 4(17) 54(138) 25(08)
Kazakhstan 50 (4.0) 540 (3.5) 30 3.7) 536 (5.2) 9(2.2) 535 (8.5) 10 (22) 521 (7.5) 20 (0.3)
Kuwait 14 3.6) 398 (228) 40 (5.5) 400 (8.8) B (40) 383 (8.0) 23 (46) 399 (156)  11(07)
Latvia 81(29) 557 (2.1) 12023 565 (5.5) 4(16) 556 (8.7) 3(1L1) 548 (7.6) 27 (0.7)
Lithuania 86 (24) 548 (2.7) 120 549 (13.0) 2(1.0) = 1(06) = 27 (06)
Macao SAR 30 (0.1) 547 (1.7) 28 (0.1) 545 (2.4) 18 (0.1) 546 (2.3) 20 542 (2.8) 14 (0.0)
Malta 19 (0.1) 162 3.8) 35 (02) 464 (2.6) 17 (0.1) 448 (3.8) 30 (0.1) 434 (2.5) 11 (0.0)
Morocco 56 (2.8) 346 (5.0) 2128) 364 (8.8) 13 (25) 369 (16.9) 10 (24) 383(192)  21(06)
Netherlands 39 (3.9) 548 (2.7) 232 545 (3.6) 15 (3.0) 545 (4.7) 17 (29) 540 (7.3) 17 (0.9)
New Zealand 2123) 529 (5.9) 40 (26) 532 (3.6) 18 (19) 521 (6.0) 22 (26) 520 (1.7) 13 (0.6)
Northern Ireland 45 (42) 558 (3.3) 2 (42) 570 (5.2) 15 (3.6) 577 (6.0) 11 (26) 554 (8.6) 18 (0.9)
Norway (5) 28 (3.5) 562 (4.0) 37 (41) 559 (2.8) 19 (3.3) 559 (4.5) 16 (2.9) 554 (5.2) 15 (0.8)
Oman 20 (29) 434 (80) 333.1) 412 (44) 30 3.2) 215 (7.2) 17 (2.2) 417 (5.4) 12 (05)
Poland 56 (3.8) 566 (2.9) 29 (33) 564 (4.0) 1(13) 563 (8.8) 10 (2.6) 561 (8.2) 21(0.9)
Portugal 46 (26) 529 (2.5) 48 (33) 527 (42) 4022 538 (8.4) 2(09) == 21 (04)
Qatar 14 (1.7) 452 (9.8) 27 (2.0) 440 (4.7) 322 440 (6.5) 722 442 (7.0) 10 (0.4)
Russian Federation 75 (33) 583 (2.9) 12 (25) 572 (9.1) 7(18) 582 (10.6) 6 (1.7) 570(102) 25 (09)
Saudi Arabia 33 (4.0) 424 (79) 36 (4.0) 420 (7.7) B (38 435 (11.0) 8(22) 458 (30) 15 (06)
Singapore 19 (2.3) 580 (9.1) 36 (2.9) 578 (53) 220 579 (6.4) 2024 567 (6.3) 13 (0.5)
Slovak Republic 56 (3.7) 540 (3.9) 7 3.0) 527 (6.6) 9(18) 536 (9.8) 8(19) 50(133)  22(08)
Slovenia 66 (3.7) 543 (2.6) 25 (33) 539 (3.3) 6(18) 543 (6.9) 3(12) 562 (7.2) 24 (07)
South Africa r 40 (40) 315 (7.8) 24(33) 325 (7.6) 13 (2.5) 313 (17.9) B30 MmOy 1507
Spain 4732) 527 (23) 26 (2.5) 5313.2) 18 (2.5) 526 (7.5) 8 (16) 525 (44) 19 (0.8)
Sweden 19 3.2) 554 (49) 43 (47) 559 (3.1) 17 3.8) 563 (6.4) 21335 544 (43) 13 (0.7)
Trinidad and Tobago 4 (39) 478 (5.8) 36 (3.6) 472 (75) 9 (20) 510 (14) 11(29) 482 (148) 18 (08)
United Arab Emirates 12(14) 44 (117) 34 (26) 433 (5.0) 30 (22) 465 (7.6) 2 (24) 471 (6.5) 10 (03)
United States 30 (3.4) 557 (4.9) 37 38) 549 (5.7) 16 (3.3) 553 (6.9) 17 (24) 535 (8.7) 15 (0.8)

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.
A tilde (~) indicates insufficient data to report achievement.
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.
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10. Click the Start SAS button to create the SAS syntax file and open it in a SAS editor window.
The syntax file can be executed by opening the Run menu of SAS and selecting the Submit
menu option. If necessary, the IEA IDB Analyzer will display a prompt to confirm the
overwriting of existing files.

Exhibit 2.21 shows the completed analysis module for this example analysis, and Exhibit 2.22
displays the results.

Exhibit 2.21 IEA IDB Analyzer Setup for Example Teacher Background Data Analysis

[¥ 1E4 1DB Analyzer: Analysis Module - (Version 4.0.19) - O x
D Analysis File: | CAPIRLS2016\Merge\atgalrd_cmb.sas7bdat
Analysis Type: Statistic Type: Plausible Value Option:  Number of Decimals: %, IE
PIRLS (Using Teacher Weights) ~| [Percentages and Means | [Use PVs <] 2 - 4 A

© Select Variables:

() Grouping Variables: Exclude Missing From Analysis

—— '
= Name Description

G ater2ia READ\FALLING BEHIND\PROFESSIONAL B »|of oaTRY COUNTRY ID - NUMERIC COBE

@ATBRZ‘ B READ\FALLING BEHINDA\WAIT MATURATION @ATDGD' TEACHERS YEARS OF EXPERIENCE

@ATBRE‘( READ\FALLING BEHIND\WORKING WITH STUDENT

Bumeraip READ\FALLING BEHINDVASK PARENTS HELP e

@ATBRI\E READ\FALLING BEHINDASPECIAL PROGRAM ~"Description

B rerzzn READ\EMPHASIS\ASSESSMENT OF WORK | L_ASRREAD1-05 15T TO 5TH PLAUSIBLE VALUE: OVERALL READING PV

B aeraze READ\EMPHASIS\CLASSROOM TESTS

& arera2c READ\EMPHASIS\TESTS (%) Weight Variable:

@ATBGEAS SCHOOL EMPH ON ACAD SUCCESS-TCHR/SCL

B amceas SCHOOL EMPH ON ACAD SUCCESS-TCHR/IDX ~"Name Description [

@ATBGSGS SAFE AND ORDERLY SCHOOL-TCHR/SCL » [0 TeHWGT 'WEIGHT FOR RDG TEACHER DATA COMBINED

@ATDGSOS SAFE AND ORDERLY SCHOOL-TCHR/IDX

Bateans TEACHERS JOB SATISFACTION/SCL

@ATDGUS TEACHERS JOB SATISFACTION/IDX

@ATBGSLI ‘CLS INSTR LIMITED BY STD ATTRIBUTES/SCL

B atoes CLS INSTR LIMITED BY STD ATTRIBUTES/IDX

@ATDGUHV LANGUAGE INSTRUCTIONAL HOURS PER YEAR “

@ATDGRIHY READING INSTRUCTIONAL HOURS PER YEAR

@Bversion VERSION

@SCUPE SCOPE OF THIS FILE v

@ Output Files: | C\PIRLS2016\Analysis\REA_ATDE01.”

0w |

SAS  PIRLS (Using Teacher Weights)  Percentages and Means  Use PVs

Each country’s results are displayed on up to four lines, one for each value of the ATDGO1
variable. There will be fewer lines if any category does not have any observations. The results are
presented in the same manner as in the previous examples, with countries identified in the first
column and the second column describing the categories of the analysis variable ATDGO1.

As shown in the four lines of results for Egypt, 43.37% (standard error of 4.40) of fourth grade
students were taught by teachers with 20 years of experience or more (code 1 in column 2),
31.58% (standard error of 3.94) were taught by teachers with 10 to 19 years of experience (code 2
in column 2), 18.23% (standard error of 3.58) by teachers with 5 to 9 years of experience (code 3
in column 2), and 6.82% (standard error of 1.90) by teachers with less than 5 years of experience
(code 4 in column 2).
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Also, the estimated average reading achievement was 315.16 (standard error of 9.30) for
fourth grade students taught by teachers with 20 years of experience or more, 353.33 (standard
error of 9.55) for students taught by teachers with 10 to 19 years of experience, 331.73 (standard
error of 16.95) for students taught by teachers with 5 to 9 years of experience, and 318.30
(standard error of 29.50) for students taught by teachers with less than 5 years of experience. The
IEA IDB Analyzer also produces the standard deviations of achievement for all categories of
ATDGO1.

Exhibit 2.22 SAS Output for Example Teacher Background Data Analysis

Average of ASRREAO by (IDCNTRY ATDG01)

COUNTRY ID - NUMERIC CODE TEACHERS YEARS OF | n | WEIGHT FOR TEACHER DATA | sumw_se pct | pct se | mnpv mnpv_se sdpv | sdpv_se | pctmiss

EXPERIENCE
Australia 12705 109375.57 918443 39.99 3.26 546.90 437 7988 1.98 0.00
21622 63688.87  7613.70 2329 286 54156 424 8412 241 0.00
3 1059 41563.76 749813 1520 269 54939 7.37 8381 351 0.00
411330 58846.55  T864.51 2152 281 54214 7.58 8830 jaz2 0.00
Bulgaria 113520 4865016 1958.87 &7.01 285 55006 467 8590 3.0 0.00
2 289 443746 | 128755 794 228 54898 1313 81.03 5.89 0.00
3 156 1753.70 686.28 314 1.23 58335 8.78 67.74 445 0.00
41 1074.02 45791 192 0.82 56429 2235 9374 2310 0.00
Egypt 12670 631853.31 7012077 4337 440 31516 9.30 122.72 3.98 0.00
22195 460177.76 | 57158.85 31.58 3.94 35333 9.55 117.66 3.69 0.00
3 1108 265546.06 1 53167.07 18.23 388 33173 16.95 | 122.38 7.50 0.00
4 871 9941342 2744360 6.82 1.90 318.30 29.50  145.90 10.55 0.00
Iran, Islamic Republic of 14353 1166863.55 | 86805.59 49.26 358 44394 5.59 10124 470 0.00
22186 54486644 8758563 23.00 342 41454 11.04 | 108.97 6.03 0.00
31023 347178.71 | 6322724 1466 218 404.10 1461 | 117.87 5.36 0.00
41152 309915.87  60031.92 13.08 256 41510 12.01 | 105.93 6.12 0.00

As a reminder, the results for EQypt are based on its PIRLS Literacy 2016 participation and the
results for Iran include the data from its PIRLS 2016 and PIRLS Literacy 2016 assessments, since
we used the combined merged data file ATGALLR4_CMB.

2.8 PIRLS Analyses with School Background Data

When performing analyses with school background data, the data are analyzed to make
statements about students attending schools with a given characteristic, rather than about
schools with a given characteristic. Our example of an analysis using school background data will
compute the percentages and average achievement of fourth grade students who attend
schools composed of students with different levels of socioeconomic background. The results of
this analysis are presented in Exhibit 5.1 of PIRLS 2016 International Results in Reading and are
replicated here in Exhibit 2.23.
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Exhibit 2.23 Exhibit of Example School Background Data Analysis, Taken from
PIRLS 2016 International Results in Reading (Exhibit 5.1)

Exhibit 5.1: School Composition by Socioeconomic Background of the
Student Body
Students Categorized by Principals' Reports

More Affluent - Schools where more than

Country

25% of the student body comes from
economically affluent homes and
not more than 25% from
economically disadvantaged homes

Neither More Affluent Nor More
Disadvantaged

More Disadvantaged - Schools where more
than 25% of the student body comes from
economically disadvantaged homes
and not more than 25% from
economically affluent homes

Percent
of Students

Average
Achievement

Percent
of Students

Average
Achievement

Percent
of Students

Average
Achievement

SOURCE: IEA's Progress in International Reading Literacy Study - PIRLS 2016

Australia 35(32) 570 (4.6) 38 (33) 545 (32) 26 (2.9) 509 (4.3)
Austria 29 (4.0) 558 (3.5 45 (3.9 545 (2.3) 25 (3.6) 512 (5.7)
Azerbaijan r 1(2.0) 502 (13.6) 23 (4.0 469 (8.5) 66 (4.1) 471 (4.9)
Bahrain 31(16) 473 (5.5) 36 (3.0) 446 (3.4) 33 (3.0) 419 (5.4)
Belgium (Flemish) 67 (4.0) 535 (2.0) 23 (3.6) 515 (42) 10 (2.7) 487 (6.1)
Belgium (French) 56 (3.6) 515(3.2) 24 (3.8) 493 (4.5) 21 (3.0) 461 (5.4)
Bulgaria 15 (3.5) 585 (7.9) 51 (43) 565 (5.4) 34 (3.6) 520 (7.9)
Canada 42 (27) 556 (2.2) 38 (23) 546 (2.9) 21 2.1) 513 (4.5)
Chile 18 (23) 546 (3.1) 9(27) 500 (9.3) 74 (3.7) 481 (3.5)
Chinese Taipei 23334 575 (3.8) 62 (43) 558 (2.3) 15 (2.9) 536 (3.9)
Czech Republic 42 (37) 554 (2.6) 51 (4.) 540 (2.5) 7(1.9) 506 (15.8)
Denmark 63 (4.7) 554 (2.9) 29 (3.8) 538 (4.0) 701 538 (5.7)
Egypt 25 (3.7) 375 (14.6) 16 (3.6) 344 (14.9) 59 (4.7) 306 (7.4)
England 38 (3.6) 575 (3.5) 30 3.9) 563 (3.3) 32037 539 (3.5)
Finland 42 3.7) 570 (3.0) 49 (4.) 567 (2.9) 9(1.8) 544 (8.0)
France 41 (45) 524 (3.4) 30 (41) 517 (4.4) 29 (33) 489 (3.9)
Georgia 23 (3.5) 507 (5.6) 313.7) 484 (5.5) 46 (3.9) 486 (4.7)
Germany 230 560 (4.3) 48 (4.1) 547 (3.9) 30 (3.6) 504 (9.1)
Hong Kong SAR 32 (3.8) 570 (4.6) 28 (4.2) 573 (5.1) 39 34) 571 (5.1)
Hungary 34 (3.6) 579 (4.9) 29 (42) 562 (4.1) 37 (3.5) 522 (5.2)
Iran, Islamic Rep. of 28 (3.9) 462 (6.8) 18 (3.0) 457 (8.1) 55 (4.2) 400 (7.0)
Ireland 43 (4.5) 582 (3.5) 32 (44) 570 (3.5) 25 (3.6) 534 (4.0)
Israel 30 (3.0) 561 (5.1) 33(3.8) 549 (6.8) 36 (3.1) 489 (5.4)
Italy 32 (42) 555 (4.2) 50 (4.6) 547 (3.2) 18 (3.1) 539 (6.1)
Kazakhstan 70 (3.8) 542 (33) 24 (3.5) 517 (5.6) 6 (2.0) 524 (7.2)
Kuwait r 39 (4.1) 408 (8.4) 27 (4.0) 382 (104) 34 (45) 385 (11.7)
Latvia 21(3.7) 562 (4.7) 69 (4.4) 560 (2.3) 10 (2.4) 533 (7.8)
Lithuania 65 (3.4) 560 (2.8) 23 (33) 539 (5.3) 13 (2.6) 503 (8.7)
Macao SAR 37 (0.1) 541 (2.7) 26 (0.1) 548 (1.9) 36 (0.1) 549 (2.0)
Malta 39 (0.1) 441 (2.6) 58 (0.1) 461 (2.1) 3(0.1) 415 (8.2
Morocco r 8(19 434 (14.1) 8017 404 (13.2) 84 (1.9) 343 (5.0)
Netherlands r 55 (4.9) 555 (2.4) 33 (4.8) 543 (3.3) 12 (3.1) 515 (7.2)
New Zealand r 40 (34 551(2.9) 31(3.6) 527 (6.0) 29 (3.0) 484 (7.5)
Northern Ireland s 36 (5.2) 583 (4.3) 34 (5.8 562 (5.1) 30 (3.9) 547 (5.0)
Norway (5) 54 (47) 563 (3.2) 38 (4.3) 555 (29) 8(22) 546 (6.8)
Oman 44 (3.1) 430 (5.6) 39 3.1) 413 (5.2) 18 (2.7) 402 (54)
Poland 19 (3.9) 572 (6.3) 60 (4.7) 566 (2.6) 21(3.2) 545 (5.6)
Portugal 14 (2.4) 543 (5.3) 45 (4.7) 529 (4.2) 42 (4.8) 521 3.2)
Qatar r 70 (0.4) 449 (2.4) 2 (04) 450 (3.8) 8(02) 422 (11.9)
Russian Federation 71333) 585 (2.9) 24 (32) 578 (5.7) 5(1.4) 558 (9.4)
Saudi Arabia r 837 437 (8.8) 29 (3.8) 424 (9.0) 28 (4.1) 424 (10.6)
Singapore 42 (0.0) 597 (4.8) 4 (0.0) 568 (4.9) 13 (0.0) 536 (10.4)
Slovak Republic 37 3.6) 551(3.7) 51(4.1) 542 (3.6) 127 449 (16.7)
Slovenia 35 (4.6) 546 (3.8) 38 (4.2 543 (3.4) 27 (4.8) 537 (4.5)
South Africa r 9 (2.0 428 (23.1) 16 (3.0) 310 (17.3) 75 3.7 309 (4.8)
Spain 54 (3.0) 535 (1.9) 31 (27) 520 (43) 15 (2.1) 511 (5.1)
Sweden 78 (3.9) 562 (2.8) 18 (3.5) 539 (4.0) 4014 508 (18.7)
Trinidad and Tobago r 25 (37) 526 (6.8) 21 (3.8) 493 (8.6) 54 (4.5) 463 (5.7)
United Arab Emirates r 50 (2.2) 473 (6.2) 25 (1.9) 453 (6.5) 25 (2.0) 409 (6.5)
United States 15 (3.0) 588 (4.3) 21 3.7) 566 (5.4) 63 (4.0) 532(3.7)

e

() Standard errors appear in parentheses. Because of rounding some results may appear inconsistent.

A tilde (~) indicates insufficient data to report achievement.

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.

TIMSS & PIRLS
4 IEA International Study Center

4 Lynch School of Education
BOSTON COLLEGE

CHAPTER 2: ANALYZING THE PIRLS 2016 DATA
PIRLS 2016 USER GUIDE FOR THE INTERNATIONAL DATABASE

39



PIRLS
2016
We will use the Percentages and Means statistic type and select the Use PVs option to

estimate the percentages of students with their average reading achievement by reporting
categories of students’ economic background as reported by school principals.

The information for this analysis is found in the school-level derived variable ACDGO3 (see
Supplement 3 to this User Guide), where schools are characterized as being composed of more
affluent students than disadvantaged students, more disadvantaged students than affluent
students, or neither more affluent nor more disadvantaged students.

The merged data file ACGALLR4_CMB will be used for this example analysis and it is
performed by the analysis module of the IEA IDB Analyzer using the following steps:

1. Open the Analysis Module of the IEA IDB Analyzer.
2. Select the merged data file ACGALLR4_CMB as the Analysis File.

3. Select PIRLS (Using Student Weights) as the Analysis Type because we want to analyze
school background data as student attributes.

4. Select Percentages and Means as the Statistic Type.
5. Select Use PVs as the Plausible Value Option.

Specify the variable ACDGO03 as a second grouping variable by clicking the

Grouping Variables field to activate it. Select ACDGO3 from the list of available variables and
move it to the Grouping Variables field by clicking the right arrow (») button in this
section.

7. Specify the achievement scores to be used for the analysis by clicking the Plausible Values
field to activate it. Select ASRREA01-05 from the list of available variables and move it to the
Plausible Values field by clicking the right arrow (») button in this section.

8. The Weight Variable is selected automatically by the software; TOTWGT is selected by
default because this example analysis uses school background data linked to student
background data.

9. Specify the name and the folder of the output files in the Output Files field by clicking the
Define/Modify button. In this example, the output files are labeled REA_ACDGO03 and saved
in the “C:\PIRLS2016\Analysis” folder.

10. Click the Start SAS button to create the SAS syntax file and open it in a SAS editor window.
The syntax file can be executed by opening the Run menu of SAS and selecting the Submit
menu option. If necessary, the IEA IDB Analyzer will display a prompt to confirm the
overwriting of existing files.

Exhibit 2.24 shows the completed analysis module for this example analysis and the results
are presented in Exhibit 2.25. In this example, each country’s results are presented on three lines,
one for each value of the ACDGO3 variable. The results are presented in the same manner as in
previous examples, with countries identified in the first column and the second column
describing the categories of ACDGO03.
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Exhibit 2.24 IEA IDB Analyzer Set-Up for Example School Background Data Analysis

[ IE4 DB Analyzer: Analysis Module - (Version 4.0.19)

D Analysis File: | C:\PIRLS201 galird_cmb.sasTbdat

[2]
Analysis Type: Statistic Type: Plausible Value Option:  Number of Decimals:
PIRLS (Using Student Weights) v | [Percentages and Means | [Use PVs <] 2 -

© select Variables:

" Name
=
@B acscens SCHOOL EMPH ON ACAD SUCCESS-PRNCPL/SCL .
@ acoceas SCHOOL EMPH ON ACAD SUCCESS-PRNCPL/IDX
@B acscoas SCHOOL DISCIPLINE-PRNCPL/SCL
@ acoepas SCHOOL DISCIPLINE-PRNCPL/IDX
@ aceceLs STDS ENTER WITH LITERACY SKILLS/SCL
GacoeeLs STDS ENTER WITH LITERACY SKILLS/IDX
@ acoeos SIZE OF SCHOOL LIBRARY
@ acocriHy TOTAL INSTRUCTIONAL HOURS PER YEAR
G acoapars DAYS PER WK SCHOOL OPEN FOR INSTRUCTION
@aco1ir RATIO OF STUDENTS TO COMPUTERS
@ version VERSION
Gscore SCOPE OF THIS FILE
& 1DscrHooL SCHOOL ID - SCRAMBLED
o 1oeop POPULATICN ID
& 1DGRADE GRADE ID
& \DGRADER STANDARDIZED GRADE ID
& 1osooK BOCKLET ID
& iDcLass CLASS ID - SCRAMBLED
o DsTup STUDENT ID - SCRAMBLED
o msex SEX OF STUDENTS 3
@ Output Files: | CAPIRLS2016\Analysis\REA_ACDGO3.*

(#) Grouping Varizbles:

Exclude Missing From Analysis

Description

» | IDcNTRY
@B acoco

COUNTRY ID - NUMERIC CODE
SCHOOL COMPOSITION BY STD BACKGROUND

(») Plausible Values:

~"Name

| A ASRREAD1-05

Description

ST TO 5TH PLAUSIBLE VALUE: OVERALL READING PV1

() Weight Variable:

Name

» [ TOTWGT

Description

TOTAL STUDENT WEIGHT

© s |

SAS  PIRLS (Using Student Weights)  Percentages and Means ~ Use PVs

Exhibit 2.25 SAS Output for Example School Background Data Analysis

Average of ASRREAO by (IDCNTRY ACDG03)

Country ID - Numeric Code | School Composition| n

by Std Background

Australia 12292

22126

3 1480
723
2302
951
1517
1006
3617
1821
2| 1666

-

Bulgaria

WM

-

Egypt

WM

-

Iran, Islamic Republic of

34150

TOTAL STUDENT WEIGHT

92822.22
99457 .64
6927217
8269.56
27600.70
16666.02
34173859
211006.63
794197 68
568933.56
367398.59
1129575 47

sumw_se  pct pct_se mnpv mnpv_se  sdpv sdpv_se pctmiss

8583.07 3549
939299 38.03
7514.97  26.49
1928.03 15.15
2371.38  50.62
207581 34.23
53043.08 2537
48748.23 15.67
68283.17 58.96
8972151 27.54
61132.88 17.78
9566216 54 68

3.17  569.68 465 7641 247
334 54472 321 8063 280
2.87 508.97 434 86.02 276
3.46 58458 7.88 7050 5.53
431 564.52 537 8029 4.95
3.58 52021 7.92 87.03 3.56
3.68 375.36 14.61 | 123.65 8.14
367 34447 14.91 | 118.37 6.18
475 306.21 743 119.04 3.23
3.92 46237 6.76 9328 3.85
2.97 456.89 810 9727 5.16
415 399.82 6.99 109.06 422

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

As shown in the three lines of results for Bulgaria, 15.15% (standard error of 3.46) of fourth
grade students attended schools with more affluent than disadvantaged students (code 1 in
column 2), 50.62% (standard error of 4.31) attended schools with neither more affluent nor more

disadvantaged students (code 2 in column 2), and 34.23% (standard error of 3.58) attended
schools with more disadvantaged than affluent students (code 3 in column 2).
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Also, the estimated average reading achievement was 584.58 (standard error of 7.88) for
students in schools with more affluent students, 564.52 (standard error of 5.37) for students in
schools with neither more affluent nor more disadvantaged students, and 520.21 (standard error

of 7.92) for students in schools with more disadvantaged students. The IEA IDB Analyzer also
produces the standard deviations of achievement for all categories of ACDGO3.
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Chapter 3

Special SPSS and SAS Programs

3.1 Overview

This chapter presents special SPSS (IBM Corporation, 2016) and SAS (SAS Institute, 2012)
programs essential to make full use of the PIRLS 2016 International Database. A first set of SAS
programs converts the SAS export files into SAS data files, needed as input to the IEA IDB
Analyzer (IEA, 2018). There is a second set of SPSS and SAS programs to recode the responses to
the individual PIRLS 2016, PIRLS Literacy 2016, and ePIRLS 2016 items from the achievement data
files to their appropriate score levels. There is a third set of SPSS and SAS programs to combine
PIRLS 2016 and PIRLS Literacy 2016 data files in order to include reading results of all countries
participating in either assessment and to estimate properly results for countries that participated
in both assessments.

Users who intend to use the IEA IDB Analyzer with SAS should execute the SAS programs
described in this chapter, in particular the conversion programs. Users who intend to use the IEA
IDB Analyzer with SPSS should execute the SPSS programs.

3.2 Converting the SAS Export Files

The PIRLS 2016 International Database provides three SAS programs—P16_CONVERT.SAS,
PL16_CONVERT.SAS, and eP16_CONVERT.SAS—to convert the SAS export files provided in the
International Database into SAS data files. This conversion is necessary because the IEA IDB
Analyzer requires the use of SAS data files; it will not function with the SAS export files provided
in the PIRLS 2016 International Database. The P16_CONVERT.SAS program will convert the

PIRLS 2016 SAS export files. The PL16_CONVERT.SAS program will convert the

PIRLS Literacy 2016 SAS export files; eP16_CONVERT.SAS will convert the ePIRLS 2016 SAS export
files. To convert SAS export files into SAS data files, users should perform the following steps:

Open P16_CONVERT.SAS, PL16_CONVERT.SAS, or eP16_CONVERT.SAS with the SAS software.

2. Atthe end of the program, specify the data file types of interest, each separated by a blank
space, in the parameter “TYPE.” By default, the CONVERT programs list all available file types.

3. Specify the folder where the SAS export files are located in the parameter “INDIR.”

4. Specify the folder where the converted SAS data files will be located in the parameter
“OUTDIR.”
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