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Introduction

Overview

PIRLS (the Progress in International Reading Literacy Study) is an international comparative
study of students’ reading achievement. Conducted on a regular five-year cycle since 2001,
PIRLS assesses the reading achievement of students in their fourth year of schooling and has
accumulated over 20 years of trend measurements—in 2001, 2006, 2011, 2016, and 2021.
PIRLS collects a rich array of information about the national, home, school, and classroom
contexts in which students learn to read as well as read to learn. These context data provide
international comparative perspectives about the educational factors related to reading
achievement.

In 2021, PIRLS transitioned to computer-based assessment. Approximately half the PIRLS
2021 participants opted to administer the digital version, called “digitalPIRLS,” and the other
half continued to administer PIRLS with paper booklets (paperPIRLS) as in previous cycles.
The digitalPIRLS assessment included electronic versions of the 18 text and item sets that
were also in paperPIRLS, plus five online informational ePIRLS tasks. The digitalPIRLS 2021
achievement data were scaled to allow for relative comparisons of performance between
digitalPIRLS and paperPIRLS assessments, while also maintaining comparability of trend
measurements over time (Bezirhan et al., 2023; Yin et al., 2023a, 2023b). To provide a bridge
between digitalPIRLS and paperPIRLS, digitalPIRLS countries also administered the
paperPIRLS trend texts and items to a separate sample of students. The PIRLS 2021 Bridge
data formed an intermediate link (or “bridge”) between digitalPIRLS countries’ computer-
based data in 2021 and their paper-based data in 2016, as well as the data from paperPIRLS
2021 countries.

PIRLS 2021 coincided with the height of the COVID-19 pandemic, which subsequently
introduced many complexities in analyzing and interpreting the data. Disruptions to school
operations during the COVID-19 pandemic necessitated delaying data collection in a number
of participating countries, resulting in the PIRLS 2021 data collection occurring over a two-
year period instead of only a few months as is typical. Most countries managed to administer
the PIRLS 2021 assessment to the targeted fourth grade students at the end of the school
year in 2020 or 2021, according to the original plan. However, six countries and one
benchmarking participant assessed the next fourth grade cohort of students one year later. In
14 countries and three benchmarking entities, assessment of the fourth grade cohort was
delayed until the beginning of the next school year in the fifth grade. These countries had
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samples of markedly older students compared to their PIRLS 2016 counterparts, and require
caution in making appropriate comparisons (see Impacts of Modifying the Assessment
Schedule on Students’ Achievement; Mullis et al., 2023).

The PIRLS 2021 International Database makes the data collected and analyzed by the
PIRLS 2021 project available to researchers, analysts, and other users to support and
promote secondary analysis aimed at improving reading literacy education at the fourth grade
level. The database includes student achievement data as well as student, home, school,
teacher, and national context data for 57 countries and eight benchmarking participants.
Across participating countries and benchmarking entities, including the bridge data, the
database includes records for 395,295 students, 384,001 parents, 13,509 school principals,
19,741 teachers, and the National Research Coordinators of each participating country. All
participating countries gave IEA Hamburg permission to release their national data contained
in the PIRLS 2021 International Database.

For trend countries that participated in previous assessments, PIRLS 2021 provides trends
for up to five cycles—2001, 2006, 2011, 2016, and 2021. Countries that participated in
digitalPIRLS and administered the paper bridge have data points collected in the two modes
of administration. In countries new to PIRLS, the 2021 results can help policy makers and
practitioners assess their comparative standing and gauge the rigor and effectiveness of their
reading programs. Results of the assessments conducted in 2021 are reported in PIRLS 2021
International Results in Reading (Mullis et al., 2023).

PIRLS 2021 was an ambitious and demanding study, involving complex procedures for
drawing student samples, assessing students’ achievement, analyzing the data, and reporting
the results. To work effectively with PIRLS data, it is necessary to understand the
characteristics of the study, which are described fully in Methods and Procedures: PIRLS
2021 Technical Report (von Davier et al., 2023). It is intended that this User Guide be used in
conjunction with the technical documentation. While the User Guide describes the
organization and contents of the database, the chapters of the technical report provide the
rationale for the techniques used and for the measures created in the process of data
collection and compilation. In particular, differences in national samples due to disruptions to
data collection because of the COVID-19 pandemic should be considered when analyzing
and interpreting the PIRLS 2021 data. Throughout this User Guide, references are provided
to specific technical report chapters and to other PIRLS 2021 documentation and materials
where relevant.

TIMSS & PIRLS
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The PIRLS 2021 User Guide

This User Guide describes the content and format of the data in the PIRLS 2021 International
Database and presents example analyses with the data. Following this introduction, the User
Guide includes the following chapters:

e Chapter 1 introduces the IEA International Database (IDB) Analyzer Software
(IEA, 2023) and presents examples of analyses with the PIRLS 2021 data using
this software in conjunction with R/RStudio (R Core Team, 2020; RStudio Team,
2020), SPSS (IBM Corporation, 2016), and SAS (SAS Institute, 2016).

e Chapter 2 serves as a reference for details about the structure and contents of
the PIRLS 2021 International Database, including detailed descriptions of the
various data files, conventions for naming data files and variables, and
descriptions of all the supporting documentation provided with the International
Database.

e Chapter 3 describes special R, SPSS, and SAS programs needed to make full
use of the PIRLS 2021 International Database, including programs to score the
achievement items according to the assigned item response codes.

The User Guide is accompanied by the following supplements:

e Supplement 1: International Versions of the PIRLS 2021 Context Questionnaires

e Supplement 2: National Adaptations to the PIRLS 2021 Context Questionnaires

e Supplement 3: Variables Derived from the PIRLS 2021 Student, Home, School, and
Teacher Context Data

The User Guide and its supplements are available on the PIRLS 2021 International
Database and User Guide webpage: https://pirls2021.org/data. The primary purpose of this
User Guide is to introduce users to the PIRLS 2021 International Database and demonstrate
the basic functionality of the IEA IDB Analyzer through simple examples of results published
in PIRLS 2021 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. This User Guide also provides references to other PIRLS 2021
publications and documentation to facilitate proper interpretation of data analysis results.

The PIRLS 2021 International Database

The PIRLS 2021 International Database is available on the Boston College, TIMSS & PIRLS
International Study Center’s website: https://pirls2021.org/data. The database also is available
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through IEA’s Data Repository: https://iea.nl/data. The International Database contains the
PIRLS 2021 student achievement data files, student, home, school, and teacher context data
files, curriculum data files, and support materials. Exhibit 1 describes the general structure of
the International Database, with a brief description of the support materials available for
download.

Exhibit 1: Summary of Contents of the PIRLS 2021 International Database

User Guide User Guide and Supplements

Achievement Items Documentation PIRLS 2021 item information, IRT item parameters, and percent correct statistics

International Database

Data (R, SPSS, SAS) PIRLS 2021 student, home, school, and teacher data files

Curriculum Data PIRLS 2021 Curriculum Questionnaire data Excel files

Codebooks Codebook files describing all variables in the PIRLS 2021 International Database
Data Almanacs Summary statistics for all PIRLS 2021 achievement items and context variables
Special Programs R, SPSS, and SAS programs to score achievement items

Public Use and Restricted Use Versions of the PIRLS 2021
International Database

The PIRLS 2021 International Database is available in two versions: a public use version and a
restricted use version. In the public use version, some variables are excluded to minimize the
risk of disclosing confidential information. The list of variables removed from the public use
version is given in Chapter 2 of this User Guide. The public use version is available for
immediate access from the PIRLS 2021 International Database webpage, and users should be
able to replicate all published PIRLS 2021 results with this version of the PIRLS 2021
International Database. Users who require any of the removed variables to conduct their
analyses should contact IEA through the IEA Study Data Repository to obtain permission and
access to the restricted use version of the PIRLS 2021 International Database.
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CHAPTER 1

Analyzing PIRLS 2021 Data with the
IEA IDB Analyzer

Overview

This chapter describes the general use of the IEA’s IDB Analyzer software (IEA, 2023) for
analyzing the PIRLS 2021 data. Used in conjunction with R (R Core Team, 2020), SPSS (IBM
Corporation, 2016), or SAS (SAS Institute, 2016), the IEA IDB Analyzer provides a user-
friendly interface to easily merge and analyze the various data file types of the PIRLS 2021
International Database. The software seamlessly accounts for the sampling information and
the multiple imputed achievement scores to produce accurate statistical results.

Seven example analyses presented in this chapter illustrate some of the capabilities of the
IEA IDB Analyzer (Version 5.0) 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 the PIRLS 2021
International Benchmarks of Reading Achievement. The examples use student, home, school,
and teacher context data files to replicate some of the PIRLS 2021 results included in PIRLS
2021 International Results in Reading (Mullis et al., 2023).

Users should be able to perform statistical analyses with the IEA IDB Analyzer with a basic
knowledge of the PIRLS 2021 International Database. Chapter 2 gives a detailed description
of the data files contained in the International Database, including their structure and
contents, conventions for naming data files and variables, and descriptions of all the
supporting documentation provided with the International Database.

About the IEA IDB Analyzer

Developed by IEA Hamburg, the IEA IDB Analyzer is an API (application programming
interface) for R, SPSS, and SAS—all well-known statistical analysis software. The IEA IDB
Analyzer enables users to combine data files from IEA’s large-scale assessments and conduct
analyses using R, SPSS, or SAS without actually writing programming code. The IEA IDB
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Analyzer generates R, SPSS, or SAS syntax that accounts for 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.
Chapter 13 of Methods and Procedures: PIRLS 2021 Technical Report provides details about
estimating standard errors in the PIRLS 2021 results (Foy & Almaskut, 2023).

The IEA IDB Analyzer consists of two main action modules—the Merge Module and the
Analysis Module. The Merge Module is used to create analysis datasets by combining data
files of different types (e.g., student and teacher context data files) and from different
countries, and selecting subsets of variables for analysis. The Analysis Module provides
procedures for computing various statistics and their standard errors. A third module
converts SPSS files to R format for merging or analyzing in R.

R and RStudio can be downloaded and installed at no cost from r-project.org and posit.co,
respectively (R Core Team, 2020; RStudio Team, 2020). Version 5.0 of the IEA IDB Analyzer
requires R version 4.2.0 or later. When running a script produced by the IDB Analyzer,
RStudio will print in the console a list of necessary packages.

Installing and Launching the IEA IDB Analyzer

The latest version of the IEA IDB Analyzer—version 5.0—is available for download from the
IEA Data and Tools website. When the IEA IDB Analyzer application is launched, the main
window will appear, as shown in Exhibit 1.1. Users are first directed to choose SPSS, SAS, or
R as their statistical software of choice. The examples in this chapter primarily use R and
RStudio.” However, the IDB Analyzer interface is the same for all software options.
Differences between the R, SPSS, and SAS outputs are noted where applicable.

The main window directs users to Convert Files from SPSS to R, Access the Merge
Module, Access the Analysis Module, View the Help Manual, Access the Sample Files, 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.

' The PIRLS 2016 User Guide for the International Database (Foy, 2017) presents parallel examples using SAS.
The TIMSS 2019 User Guide for the International Database (Fishbein et al., 2021) presents parallel examples
with TIMSS data using SPSS.
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Exhibit 1.1: IEA IDB Analyzer Main Window

i Please select Statistical Software and choose an Action:

O spss

O sas Convert Files from SPSS to R Access the Merge Module Access the Analysis Module

1\\)!1

View the Help Manual Access the Sample Files Exit

Merging Data Files with the IEA IDB Analyzer

The IEA IDB Analyzer uses the data files available from the TIMSS & PIRLS International
Study Center’s PIRLS 2021 International Database webpage. The PIRLS 2021 data files are
disseminated separately by file type (i.e., data source) and by 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,
school, and teacher) into one R, SPSS, or SAS dataset for subsequent analysis.

Before doing any statistical analysis with the PIRLS 2021 International Database, users
should download and copy the contents of the International Database either on their
computer or on a server. All files should be within a single folder. For the examples in this
chapter, all data files are copied within the folder C:\PIRLS2021\DATA\R.

The following steps will create a data file with data from multiple countries and/or multiple
file types:
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1. Start the IEA IDB Analyzer 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. All files must be in the same
folder. For example, in Exhibit 1.2, all R data files are located in the folder
C:\PIRLS2021\DATA\R. 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 to merge. If the folder contains data from more than
one IEA study (e.g., PIRLS, TIMSS) or cycle (e.g., PIRLS 2016, PIRLS 2021, PIRLS
2021 Bridge), users should select the desired combination.

Exhibit 1.2: IEA IDB Analyzer Merge Module — Select Data Files and Participants

[

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

@ Select Directory...
PIRLS2021\DATA\R

Select Study: Select Cycle:
PIRLS ~ | | PIRLS 2021

Select Population:
~ | |Grade 4

& IEA
PIRLS

@ Available Participants: (59)

Code ~ Name

T

» (2 AAD
& Aoy
s
2 ARE
& aus
& aut

United Arab Emirates (Abu Dhabi) o
United Arab Emirates (Dubai)
Albanis

United Arab Emirates
Australia

Austria

& aze

Azerbaijan, Republic of 4

&L
& BrR

Belgium (Flemish) - 4

Belgium (French) 1
& err Bahrain

- ELTN Brazil i

& cas Canada (Alberts)

& cec Canada (British Columbia)

/N Canada (Newfoundland and Labrador)
& cau Canada (Quebec)

dcve Cyprus

& cze Czech Republic

& DeEu Germany

& on Denmark
ey Egypt

& NG

England

Edit Country List

Selected Participants: (6)

Code Name

T

» 2 BGR Bulgaria
& HG Hong Kong, SAR
- Ireland
2 RN
Gz New Zealand
& omn Orman

Iran, Islamic Republic of

Return to Main Menu || Help

3. Click a country of interest from the Available Participants list and click the right

& IEA

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 the
row. To select multiple countries, hold the Ctrl key on the keyboard when clicking
countries. Click the tab-right arrow ( »| ) button to move all countries to the Selected
Participants panel. In Exhibit 1.2, Bulgaria, Hong Kong SAR, Ireland, Islamic Republic
of Iran, New Zealand, and Oman are selected.
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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 1.3, to select
the file types and the variables to be included in the merged data file.

Exhibit 1.3: IEA IDB Analyzer Merge Module - Select File Types and Variables

£ |EAIDB Analyzer: Merge Module - (Version 5.0.18)

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

[ school Background

[] student ltem Responses
Student Backaround
[] Home Backaround

[] Teacher Backaround

© SelectFile Types.. ) Select Variables...

Available Variables:

Background Variables and Scores (113) | 1D and Sampling Variables (0)

Name Description

T

» K wiave Student Wave Indicator E
@Lopsa Locale ID of the Student Test
oo sa Locale D of the Student Questionnaire
<EATOKEN Student Questionnaire Participation Indicator
<@ rsse01 GEN\SEX OF STUDENT
@ asecos GEN\OFTEN SPEAK <LANG OF TEST> AT HOME
B nsacos GENVAMOUNT OF BOOKS IN YOUR HOME
<@ asacosa GEN\HOME POSSESS\SHARED COMPUTER OR TABLET
<@ nsacose GEN\HOME POSSESS\STUDY DESK <
B asacosc GENVHOME POSSESS\OWN ROOM bl
<@ AsBG0sD GEN\HOME POSSESS\INTERNET CONNECTION 4
< asaGosE GEN\HOME POSSESS\SHARED SMARTPHONE 7]
@B AsBGOSF GEN\HOME POSSESS\OWN COMPUTER OR TABLET
<Fh asa6056 GEN\HOME POSSESS\OWN SMARTPHONE
<@ asacosH GEN\HOME POSSESS!<COUNTRY SPECIFIC>
Brsecos! GEN\HOME POSSESS\<COUNTRY SPECIFIC>
<@ asecos GEN\HOME POSSESS!\<COUNTRY SPECIFIC>
B nsecosk GEN\HOME POSSESS!<COUNTRY SPECIFIC>
<@ asacos GENVABOUT HOW OFTEN ABSENT FROM SCHOOL
@B rsacora GEN\HOW OFTEN FEEL THIS WAWTIRED
B asacors GEN\HOW OFTEN FEEL THIS WAVWHUNGRY
@B asecosA GEN\USE COMPUTER TABLET SCHOOLWORK\FINDING AN...
< asacoss GEN\USE COMPUTER TABLET SCHOOLWORK\PREPARING

L_a@aspcng. AN AZDCLUICIAL QRADUTED A2 TARICT E

Selected Variables:

Background Variables and Scores (5) | 1D and Sampling Variables (18)

™ Name Description [~
T
» | L ASRREADT.05 1STTO 5TH PLAUSIBLE VALUE: GVERALL READING PV1
L ASRLITO1-05 1STTO 5TH PLAUSIBLE VALUE: LITERARY PURPOSE PV
L ASRINFO1-05 1STTO 5TH PLAUSIBLE VALUE: INFORMATIONAL PURPOS...
L ASRIED1-05 1STT0 5TH PLAUSIBLE VALUE: INTERPRETING PROCESS PV1
L AsRRSI01-05 1STTO 5TH PLAUSIBLE VALUE: STRAIGHTFORWARD PROC...

© Output Files:

ferge\ASGALLRS Return to Main Menu_||__Help

O |

5. Select the files for merging by checking the appropriate boxes to the left of the
window. For example, in Exhibit 1.3, the box next to Student Background is checked,
indicating the PIRLS student context data files are selected.?

6. Select the variables of interest from the Available Variables list in the left panel. The
codebook files (described in Chapter 2 of this User Guide) as well as Supplement 1 to
this User Guide provide the variable names for storing the data from all questions in
the PIRLS 2021 Context Questionnaires. Variables are selected by clicking on them,
then moving them to the Selected Variables list by clicking the right arrow ( » )
button. Clicking the tab-right arrow ( »| ) button selects and moves all variables to the

2 The IEA IDB Analyzer uses the term “background” when referring to context data files or variables.
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Selected Variables list. Note that there are two tabs under the Selected Variables
list: Background Variables and Scores and ID and Sampling Variables. All
achievement scores and all identification, tracking, and sampling variables are selected
by default.

7. 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 (or Modify) button. The IEA IDB
Analyzer will create an R script (*.R), SPSS syntax file (*.SPS), or 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 1.3, the R script fle ASGALLR5.R and the
merged data file ASGALLR5.Rdata both will be created and stored in the folder
C:\PIRLS2021\Merge. The merged data file will contain all the variables listed in the
Selected Variables panel on the right.

8. Click the Start R button (or Start SPSS/SAS) to create the R script (or SPSS/SAS
syntax file) and open it for execution. The IEA IDB Analyzer will display a warning if it is
about to overwrite an existing file in the specified folder. The R script can be executed
by clicking the Source button or pressing Ctrl+Alt+R on the keyboard. In SPSS, open
the Run menu and select the All menu option. In SAS, click the Run ( # ) button (or
select Submit in the Run menu).

Once R, SPSS, or SAS has completed its execution, it is important to check the software
output window or log file for possible warnings. If warnings appear, they should be examined
carefully, as 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 Home Context Data Files

The parents of the students participating in PIRLS 2021 responded to the home
questionnaire, also called the “Early Learning Survey.” Their responses are included in the
home context data files (named beginning with “ASH”). Although home context 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 context variables. This will require users to merge the home
context data files with the student context data files by selecting both the Home Background
and Student Background file types in the Merge Module of the IEA IDB Analyzer. This is an
important step to ensure the proper weights and achievement variables are included for
analyses. Variables of interest to be included in the merged data file are chosen separately by

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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file type, as described below in the section on Merging Student and Teacher Context Data
Files.

Merging Student and School Context Data Files

Because PIRLS 2021 includes representative samples of schools, it is possible to compute
appropriate 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 context variables as attributes of the students, rather than as
elements in their own right. Therefore, analyzing school context data should be done by
linking the students to their schools.

To merge the student and school context 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. This is an important step to ensure the student weights and
achievement variables are included for analyses. The variables of interest to be included in
the merged data file are selected separately by file type, as described below in the next
section: Merging Student and Teacher Context Data Files.

Merging Student and Teacher Context Data Files

The teachers in the PIRLS 2021 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. Results of analyses using PIRLS 2021 teacher data should
be interpreted with caution because PIRLS 2021 data collection coincided with the COVID-19
pandemic (see Supplement 2 to this User Guide).

PIRLS teacher context data are analyzed by linking the student records to their teachers
by using the student-teacher linkage data files. The IEA IDB Analyzer does this automatically.
To merge teacher data for analysis, 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 context data simultaneously, however, both the Student
Background and Teacher Background file types must be selected in the Select File Types
and Variables tab (see Exhibit 1.4). The variables of interest need to be selected separately
for both file types, as follows:

1. Click the checkbox next to the Student Background file type so that it appears
checked and highlighted. The Background Variables and Scores listed in the left-
hand Available Variables panel will list all variables from the student context data files.
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This is an important step to ensure the proper weights and achievement variables are
included for analyses.

Exhibit 1.4: IEA IDB Analyzer Merge Module - Select File Types and Variables for Merging
Student and Teacher Context Data

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

= = » & IEA
Select File Types.. Select Variables... PIRLS
Available Variables: Selected Variables:
[ School Backareund ’ (
T Background Variables and Scores (172) | 1D and Sampling Variables (0) Background Variables and Scores (3) | ID and Sampling Variables (10)
Student Background — 1~ T —
Teacher Background T T
& aT3G02 GEN\SEX OF TEACHER . b 5 ATBGO4 GEN\LEVEL OF FORMAL EDUCATION COMPLETED
& a1eG03 GENVAGE OF TEACHER <@ ATBGDSAA GEN\MAJOR AREA OF STUDY\EDUCATION PRIM
B ATEGOSAC GEN\MAJOR AREA OF STUDY\<LANGUAGE TEST> < ATEGOSAR GEN\MAJOR AREA OF STUDY\EDUCATION SECOND
B ATEGO5AD GEN\MAJOR AREA OF STUDVWOTHER
<& aT8GOSEA GEN\FORMAL EDUCATION\ <LANGUAGE OF TEST>
<& ATBGOSER GEN\FORMAL EDUCATION\LITERATURE
& ATBGO5EC GEN\FORMAL EDUCATION\PEDAGOGY
< ATEGOSED GEN\FORMAL EDUCATION\PSYCHOLOGY
< ATBGOSEE GEN\FORMAL EDUCATION\LEARNING SUPPORT Z
<& ATBGOSEF GEN'FORMAL EDUCATION\READING THEORY ki
<& ATBGOSEG GEN\FORMAL EDUCATION\SPECIAL EDUCATION {4
<& ATEGOSEH GEN\FORMAL EDUCATION\SECOND LANGUAGE 7
B ATEGOSEl GEN\FORMAL EDUCATIONVASSESSMENT METHODS
@ ATEGOSE! GEN\FORMAL EDUCATION\EARLY CHILDHOOD EDUCA...
<& ATBGOSEK GEN\FORMAL EDUCATION\DIGITAL LITERACIES
& AT3G06 GEN\READ FOR ENJOYMENT
< aTecoTAA GEN\PROF DEVELOPMENT PAST\READING COMPREHE...
B aTecoTEA GEN\PROF DEVELOPMENT FUTURE\READING COMPRE...
B aTeOTAR GEN\PROF DEVELOPMENT PAST\INTEGRATING LITERA...
<& ATBGOTER GEN\PROF DEVELOPMENT FUTURE\INTEGRATING LITE...
<& ATBGOTAC GEN\PROF DEVELOPMENT PASTVADDRESSING LANGU...
& A1EGOTEC GEN\PROF DEVELOPMENT FUTURE\ADDRESSING LAN...
B ATEGOTAD GEN\PROF DEVELOPMENT PAST\INTEGRATING TECHN...
ﬁglg;”*gu CANDDAL DCVCIADRACAIT CUITUIDCUMTECD ATIAC TC X

© Output Files: | CAPIRLS2021\Merge\ATGALLRS " Retumn to Main Menu_ || Help
o[ =]

2. By default, all student achievement plausible values, identification, and tracking
variables are added to the data file. Select any additional student 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 ( »| ) button to select
all available variables.

3. Click the checkbox next to the Teacher Background file type, and select the variables
of interest from the Background Variables and Scores panel on the left in the same
manner as in Steps 1 and 2, as shown in Exhibit 1.4.

4. 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
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also will create an R script (*.R), SPSS syntax file (*.SPS), or 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 1.4, the R script fle ATGALLRS.R and the merged data
file ATGALLRS.Rdata both will be created and stored in the folder
C:\PIRLS2021\Merge. The merged data file will contain all the variables listed in the
Selected Variables panel on the right.

5. Click the Start R button (or Start SPSS/SAS) to create the R script (or SPSS/SAS
syntax file) and open it for execution. The IEA IDB Analyzer will display a warning if it is
about to overwrite an existing file in the specified folder. The R script can be executed
by clicking the Source button or pressing Ctrl+Alt+R on the keyboard. In SPSS, open
the Run menu and select the All menu option. In SAS, click the Run ( # ) button (or
select Submit in the Run menu).

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

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 are all about PIRLS 2021, merged data files were produced with all countries
and benchmarking entities that participated in PIRLS 2021. A full list of countries and their
participation in PIRLS 2021 is provided in Chapter 2.

The following merged data files were created with all available context variables and
achievement scores selected:

ASGALLRS Merged student context data files with all variables selected for all
countries and benchmarking participants

ASHALLR5 Merged home and student context data files with all variables selected for
all countries and benchmarking participants

ACGALLR5 Merged school and student context data files with all variables selected
for all countries and benchmarking participants

ATGALLRS Merged teacher and student context data files with all variables selected
for all countries and benchmarking participants
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Conducting Analyses with the IEA IDB Analyzer

The IEA IDB Analyzer can perform statistical analyses on any files created using the Merge
Module. The Analysis Module of the IEA IDB Analyzer allows users to specify the type of
analysis and select variables from a merged data file as analysis variables. To conduct
analyses using plausible values (PVs) for reading achievement, after selecting a Statistic
Type, users should select the Use PVs option from the Plausible Value Option drop-down
menu.

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 (Foy & Almaskut, 2023). 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.

When conducting analyses using contextual variables, users should check whether
countries have any missing data on the context variables. High levels of missing data could
bias results. The PIRLS 2021 International Results in Reading report annotates results if
missing data rates exceed 15% of students. Results are not reported for a country if data are
available for fewer than 40% of students, and countries with data available for fewer than 50%
are reported at the bottom of the results exhibits. Similarly, achievement estimates can be
unreliable if based on small groups of students. Therefore, achievement results are not
reported for any context variable categories containing fewer than 2.5% of students.

Statistical Procedures in the IEA IDB Analyzer

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. This procedure is used in Examples 1, 2, 5, 6, and 7 of this chapter.

Percentages Only
Compute percentages by subgroups defined by grouping variable(s).

Linear Regression
Compute linear regression coefficients for selected independent variables to predict a
continuous dependent variable by subgroups defined by grouping variable(s). Plausible
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values can be included as dependent or independent variables. This procedure is used in
Example 3 of this chapter.

Logistic Regression

Compute logistic regression coefficients for selected independent variables to predict a
dichotomous 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. This procedure is available only for use with SPSS and SAS
in Version 5 of the IEA IDB Analyzer.

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). This procedure is used in Example 4 of this chapter.

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.

Definitions of Analysis Variables in the IEA IDB Analyzer

The various variables required to conduct an analysis are input into specific variable fields
according to their purpose. All available features of the IEA IDB Analyzer are described
extensively in its Help manual.

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.
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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, after choosing the Statistic Type, 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 (PVs)

This section is used to identify the set of plausible values to be used when achievement
scores are the analysis variable for computing statistics. After choosing the Statistic Type,
select the Use PVs option in the Plausible Value Option drop-down menu before specifying
the achievement scores of interest 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 (dummy coding is
used in Example 3). 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 context
variable or achievement variables (PVs). To use achievement as the dependent variable,
select the 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 scale 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 four PIRLS International Benchmarks.
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Percentiles

These are the percentiles that will be calculated from the distribution of a continuous analysis
variable selected in the Analysis Variables section. Achievement PVs can be selected as
analysis variables. Select the Use PVs option in the Plausible Value Option drop-down menu
and select the achievement scale 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 context data. For
analyzing teacher data, TCHWGT should be used. Chapter 2 of this User Guide provides
more information on the PIRLS 2021 sampling weights.

Conducting Analyses with PIRLS Student Achievement and
Context Data

Many types of analyses can be conducted using the student context data files from the PIRLS
2021 International Database. This section presents examples of actual analyses used to
produce exhibits in the PIRLS 2021 International Results in Reading report, including
percentages and means, linear regression, and International Benchmark analyses.

The examples in this section use the merged PIRLS 2021 student context data file
ASGALLRS described earlier under Merging Data Files with the IEA IDB Analyzer, including
all countries and benchmarking participants and all available variables. Example 1 computes
average achievement by country, whereas Example 2 computes national average
achievement by gender. Example 3 expands on the second example by performing a test of
statistical significance on the gender difference using linear regression. Lastly, Example 4
computes the percentages of fourth grade students reaching each of the PIRLS 2021
International Benchmarks.

Example 1 — Analysis of Average Reading Achievement

This first example replicates the analysis of the overall distribution of reading achievement,
presented in Exhibit 1.3 of PIRLS 2021 International Results in Reading, repeated below in
Exhibit 1.5.
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Exhibit 1.5: Exhibit of Example 1 — Analysis of Average Reading Achievement (Exhibit 1.3 of
PIRLS 2021 International Results in Reading)

Exhibit 1.3: Average Reading Achievement and Scale Score Distributions PIRLS
Assessed Fourth Grade Students at the End of the School Year

M Assessed one year later than originally scheduled
[0 Delayed Assessment of Fourth Grade Cohort at the Beginning of Fifth Grade

Country S:a‘::':g:re Reading Achi Distril

3 Singapore 587 (3.1) A —— - ——

Ireland 577 (2.5) A — - —
21 Hong Kong SAR 573 (2.7) A -

Russian Federation 567 (3.6) A —— - —
21 Northern Ireland 566 (2.5) A — - —

England » 558 (2.5) A — - —

1 Croatia 557 (2.5) A — - —
Lithuania 552 (2.3) A — - ——
Finland 549 (2.4) A — - ——
Poland 549 (2.2) A — - —

2= United States 548 (6.8) A —— — ——
Chinese Taipei 544 (2.2) A — - —

2 Sweden 544 (2.1) A — - —
Australia 540 (2.2) A — - —
Bulgaria 540 (3.0) A —— - —
Czech Republic 540 (2.3) A — - —
Hungary 539 (3.4) A — - —

21 Denmark 539 (2.2) A — - —
Norway (5) 539 (2.0) A —— - —

2 Jtaly 537 (2.2) A — - e p—
Macao SAR 536 (1.3) A — . —
Austria 530 (2.2) A — - ——

1 Slovak Republic 529 (2.7) A —_— - —
Latvia 528 (2.6) A ——— - ——

= Netherlands 527 (2.5) A — - —
Germany 524 (2.1) A — - —

T New Zealand 521 (2.3) A _— - —_—
Spain 521 (2.2) A —— - —

2 Portugal 520 (2.3) A — - ——
Slovenia 520 (1.9) A — - —
Malta 515 (2.7) A — - ———
France 514 (2.5) A — - —

3 Serbia 514 (2.8) A —— - —

2 Albania 513 (3.1) A — - ——
Cyprus 511 (2.9) A — - —
Belgium (Flemish) 511 (2.3) A -

3 Israel d 510 (2.2) A — - —
Kazakhstan 504 (2.7) — - ——

PIRLS Scale Centerpoint 500

2 Turkiye 496 (3.4) —— - —

2 Belgium (French) 494 (2.7) v — - e

1 Georgia 494 (2.6) v —— - —

3 Montenegro 487 (1.6) v — = —

Qatar 485 (3.7) v ———— - ——
United Arab Emirates 483 (1.8) v —— - —
Bahrain 458 (2.9) v —— - —

3 Saudi Arabia 449 (3.6) v — - —_—

North Macedonia 442 (5.3) v —— — —
Azerbaijan 440 (3.6) v —— - —
Uzbekistan 437 (2.9) v — - —
Oman 429 (3.7) v — - —
2 Kosovo 421 (3.1) v — - —

21 Brazil 419 (5.3) v —— — —
Iran, Islamic Rep. of x 413 (4.9) v —— — ——
Jordan 381 (5.4) v —— — ——

2y Egypt 378 (5.4) v — — ——
Morocco 372 (4.5) v — - —

K South Africa » 288 (4.4) VY — —-— ————

Benchmarking Participants 100 200 300 400 500 600 700 800
Moscow City, Russian Federation 598 (2.1) A —— - —

2 Dubai, UAE 552 (1.5) A — - ——

= Quebec, Canada 551 (2.7) A —— - —

3= Alberta, Canada 539 (3.6) A —— - —

2 British Columbia, Canada 535 (3.5) A ——— - —

2 Newfoundland & Labrador, Canada 523 (3.2) A —_— - —

Abu Dhabi, UAE 440 (3.5) v ——— - —
South Africa (6) x 384 (4.5) v ——— — —
100 200 300 400 500 600 700 800
it o B
v Average significantly lower than  — ?  —
the centerpoint of the PIRLS scale 95% Confidence Interval for Average (+2SE)
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Because the results in Exhibit 1.5 are based on plausible values, users should make sure
they are included as selected variables when creating the file using the Merge Module, and
also indicate that the analysis will make use of achievement scores with the Use PVs option.
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.

After creating the merged data file ASGALLRS, the Analysis Module of the |IEA IDB
Analyzer is used to conduct the analysis in the following steps. The completed Analysis
Module for this example is shown in Exhibit 1.6.

Exhibit 1.6: IEA IDB Analyzer Analysis Module Setup for Example 1 — Analysis of Average
Reading Achievement

@ Analysis File: | C\PIRLS2021\Merge\ASGALLRS Rdata

DB Analyzer: Analysis Module - (Version 5.0.18 — [m] b
8 & IEA
Analysis Type: Statistic Type: Plausible Value Option: ~ Number of Decimals:  Show Graphs =

PIRLS (Using Student Weights) * | |Percentages and Means ~ | |Use P¥s ~ 2 ~ | |Yes - PIRLS

@ Select Variables:

(=) Grouping Variables: Exclude Missing From Analysis

" TName Description = = =
= Name Description
A ASRLITON-05 1ST TO 5TH PLAUSIBLE VALUE: LITERARY PURPOSE PV1 sf iocnier Crtry 1D
"L ASRINFO1.05 15T TO 5TH PLAUSIBLE VALUE: INFORMATIONAL PURPOS PV1
(~) Separate Tables by:
A ASRIIED1-05 15T TO 5TH PLAUSIBLE VALUE: INTERPRETING PROCESS PV1
1 ASRRSI01-05 15T TO 5TH PLAUSIBLE VALUE: STRAIGHTFORWARD PROC PV T Description ™

(A) Plausible Values:
[T ]

(%) Weight Variable:

Name

~ 'Description

A ASRREAQ1-05 15T TO 5TH PLAUSIBLE VALUE: OVERALL READING PV1

“Name Description

TOTAL STUDENT WEIGHT

» B TOTWGT

Q Output Files: | C\PIRLS202 1\Analysis\REA_Overall.*

o[ |

[ Return to Main Menu || kelp |

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

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

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

5. Select Use PVs as the Plausible Value Option.

I’ TIMSS IEg l:I]CRLS
International Study Center
I‘\d IEA Lynch School of Education
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6. The default value in the Number of Decimals drop-down menu is 2. Changing this
value affects only the number of visible decimal places in the output files.

7. The default value selected in the Show Graphs menu is Yes. For this analysis,
selecting Yes will produce two graphs in the output file: one graph showing average
achievement by country (bar graph in R and SPSS; line graph in SAS), and one bar
graph for the weighted percentage of the total students in each country.

8. The IDB Analyzer automatically selects the variable IDCNTRY for the Grouping
Variables. No additional grouping variables are needed for this analysis. The IEA IDB
Analyzer automatically checks the Exclude Missing From Analysis, which excludes
cases with missing values on the grouping variables from the analysis. This box should
be checked for this analysis.

9. The Separate Tables by field should be empty for this analysis. This field is used to
separately analyze several grouping variables or several continuous dependent (non-
achievement) variables. See the IEA IDB Analyzer Help manual for more information.

10. Specify the achievement scores to be used for the analysis by first clicking the
Plausible Values field to activate it. Then, select ASRREAQ01-05 from the list of
available variables in the left panel and move it to the right Plausible Values field by
clicking the right arrow ( » ) button.

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

12. Specify the desired name for the output files and the folder they will be stored in by
clicking the Define (or Modify) button in the Output Files field. The IEA IDB Analyzer
also will create an R script (*.R), SPSS syntax file (*.SPS), or SAS syntax file (*.SAS) of
the same name and in the same folder, with the code necessary to perform the
analysis. In Exhibit 1.6, the syntax file REA_Overall.R and the output files with the same
name will be created and stored in the C:\PIRLS2021\Analysis folder.

13.Click the Start R button (or Start SPSS/SAS) to create the R script (or SPSS/SAS
syntax file) and open it for execution. The IEA IDB Analyzer will display a warning if it is
about to overwrite an existing file in the specified folder. The R script can be executed
by clicking the Source button or pressing Ctrl+Alt+R on the keyboard. In SPSS, open
the Run menu and select the All menu option. In SAS, click the Run ( # ) button (or
select Submit in the Run menu).

The IDB Analyzer produces and saves the results output in three file formats within the
same folder specified in Step 12—an HTML output file (or output in SPSS/SAS), R data file
(*.Rdata), and Microsoft Excel Worksheet (*.xIsx). The output files are named using the same
name specified for the syntax file in Step 12. The HTML reports produced by R are named
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with the suffix “_ ASRREA” indicating the outcome variable. Graphs are included only in the
HTML (or SPSS/SAS) output files. The IEA IDB Analyzer produces an additional results file in
Rdata and xIsx formats, named with the suffix “_sig,” that indicates the significance of
differences in the outcome variable (achievement) by the grouping variable (IDCNTRY). For
this example, the “_sig” output indicates the significance of the differences in achievement
between each possible combination of two countries.

Exhibit 1.7 displays the results in the R output with six example countries: Bulgaria, Hong
Kong SAR, Ireland, Islamic Republic of Iran, Oman, and New Zealand. The results are
presented in the “Report” section of the HTML output produced by R.

Exhibit 1.7: R Output for Example 1 — Analysis of Average Achievement

Number
Sum of of

Nof Sumof TOTWGT Percent ASRREA ASRREA Std.Dev. Percent Variance

Cntry ID Cases TOTWGT (s.e.) Percent (s.e.) (Mean) (s.e) Std.Dev. (s.e.)) Missing Strata

Bulgaria 4043 59248 683.37 3.58 0.10 539.89 3.01 88.00 2.51 0.00 76
Hong Kong, SAR 3830 56443 656.25 3.41 0.09 572.82 2.74 66.52 2.09 0.00 73
Iran, Islamic Republic of 5962 1341065 39450.11 &1.12 0.47 41277 4.88 99.78 3.47 0.00 109
Ireland 4663 68597 1901.17  4.15 0.15 577.33 2.47 76.69 1.36 0.00 75
Oman 5321 64843 1014.79 3.92 0.1 429.48 3.70 108.22 1.89 0.00 110
New Zealand 5557 62946 993.92 3.81 0.11 521.47 2.31 89.32 1.31 0.00 96

Each country’s results are presented on a single line, with countries ordered sequentially
according to their numeric ISO code (see Chapter 2). Results for “Table Average” may be
produced (not shown), based on all countries included in the data file, including any
benchmarking participants. The countries are identified in the first column (Cntry ID) and the
second column reports the number of valid cases (N of Cases). The third column reports the
sum of weights of the sampled students (Sum of TOTWGT), indicating the estimated total
fourth grade population. The fourth column is the standard error of the sum of weights (Sum
of TOTWGT (s.e.)). The next two columns report the weighted percentage of students by the
grouping variable (Percent), which for this analysis is the percentage of all students in each
country out of the total, and its standard error (Percent (s.e.)). The next two columns report
the estimated average for the outcome variable, in this case reading achievement (ASRREA
(Mean)) and its standard error (ASRREA (s.e.)) (“mnpv” and “mnpv_se” in Excel). The
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standard deviation of the achievement scores (Std.Dev.) and its standard error (Std.Dev.
(s.e.)) are reported in the next two columns. The last two columns report the percentage of
cases with missing data (Percent Missing) and the number of jackknife zones used for
computing standard errors (Number of Variance Strata), respectively (see Chapter 13 of
Methods and Procedures: PIRLS 2021 Technical Report for information about jackknifing).

Among the six example countries shown in the output in Exhibit 1.7, Ireland had the
highest average achievement. As shown in the fourth line of the table, Ireland had valid data
for 4,663 students, and these sampled students represented a population of about 68,597
students, indicated by the sum of the weights. The average reading achievement in Ireland
was 577.33 (standard error of 2.47) and its standard deviation was 76.69 (standard error of
1.36). It should be noted that Ireland is one of 14 PIRLS 2021 countries that delayed
assessing their fourth grade cohort until the beginning of fifth grade because of COVID-19
disruptions to schooling. Pink highlighting was used to identify these countries throughout the
PIRLS 2021 International Results in Reading report (see Exhibit 1.5) because their students
were relatively older compared to other countries and to their samples in previous PIRLS
assessments (e.g., PIRLS 2016). Chapter 2 of this User Guide provides a list of all PIRLS 2021
countries and indicates whether data collection occurred on a delayed schedule due to
COVID-19.

Example 2 — Analysis of Average Reading Achievement by Gender

The second example using student context data replicates another set of results presented in
the PIRLS 2021 International Results in Reading report. This analysis investigates the
relationship between fourth grade students’ gender and reading achievement. These results,
presented in Exhibit 1.5 of PIRLS 2021 International Results in Reading, are repeated below in
Exhibit 1.8.

The results of this analysis are based on characteristics of students. In general, before
conducting analyses using PIRLS contextual variables, users should refer to the relevant
codebook for the data file to identify the appropriate variables and understand the coding
scheme. Supplement 1 of this User Guide presents all the context questionnaires
administered in PIRLS 2021 and the associated variable names under which the data are
saved. Supplement 2 should also be checked for any national adaptations made to the
questionnaire items that may impact international comparability.
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Exhibit 1.8: Exhibit of Example 2 — Analysis of Average Achievement by Gender (Exhibit 1.5 of
PIRLS 2021 International Results in Reading)

Grade 4

Exhibit 1.5: Average Reading Achievement by Gender PIRLS

Assessed Fourth Grade Students at the End of the School Year
b Assessed one year later than originally scheduled

[0 Delayed Assessment of Fourth Grade Cohort at the Beginning of Fifth Grade

Girls Boys Gender Difference
Country Percent of Average Percent of Average Difference Girls Boys
Students Scale Score Students Scale Score Scored Higher Scored Higher
Spain 47 (0.9) 522 (2.6) 53 (0.9) 520 (2.5) 2 (26)
Czech Republic 49 (0.9) 541 (2.8) 51 (0.9) 538 (2.7) 4 (3.0)

3 Israel ™ 50 (1.1) 512 (2.8) 50 (1.1) 508 (2.6) 4 (3.0)

2 Portugal 48 (0.7) 523 (2.3) 52 (0.7) 517 (2.7) 6 (2.0) -
Malta 46 (3.4) 518 (3.6) 54 (3.4) 512 (3.2) 6 (4.1)

2 Jtaly 49 (0.6) 541 (2.4) 51 (0.6) 534 (2.4) 7 (2.0) -

2% United States 50 (1.3) 551 (7.2) 50 (1.3) 544 (7.1) 7 (4.4)
Belgium (Flemish) 49 (0.8) 515 (2.6) 51 (0.8) 507 (2.8) 8 (2.8) -
21 Hong Kong SAR 51 (1.0) 577 (2.8) 49 (1.0) 569 (3.3) 8 (2.8) -

1 Slovak Republic 52 (0.9) 533 (2.9) 48 (0.9) 525 (3.2) 8 (2.8) -
Cyprus 51 (0.7) 515 (3.2) 49 (0.7) 506 (3.1) 9 (2.7) -

3 Serbia 49 (0.8) 518 (3.4) 51 (0.8) 509 (3.2) 9 (3.5) -
Macao SAR 50 (0.7) 540 (1.5) 50 (0.7) 531 (1.9) 10 (2.2) -
England = 51 (0.9) 562 (3.1) 49 (0.9) 553 (3.1) 10 (3.7) -

2 Belgium (French) 49 (0.8) 499 (3.2) 51 (0.8) 489 (2.9) 10 (3.2) -

T Croatia 48 (0.9) 562 (3.0) 52 (0.9) 551 (3.0) 10 (3.3) -
Ireland 49 (1.0) 583 (3.3) 51 (1.0) 572 (2.8) 11 (3.5) -

2t Denmark 52 (0.6) 545 (2.5) 48 (0.6) 533 (2.8) 12 (3.0) -
= Netherlands 50 (0.8) 534 (2.9) 50 (0.8) 521 (2.8) 13 (2.6) -—
Chinese Taipei 48 (0.5) 551 (2.5) 52 (0.5) 537 (2.4) 13 (2.3) —
Russian Federation 49 (0.7) 574 (3.4) 51 (0.7) 561 (4.5) 13 (3.7) -—
France 50 (0.7) 521 (3.0) 50 (0.7) 507 (2.7) 14 (2.6) -—
Austria 49 (0.9) 537 (2.6) 51 (0.9) 523 (2.6) 14 (2.7) —
Hungary 50 (1.0) 547 (3.7) 50 (1.0) 532 (4.0) 15 (3.4) —

2 Sweden 50 (0.9) 551 (2.5) 50 (0.9) 536 (2.3) 15 (2.3) —
Bulgaria 48 (0.9) 548 (3.0) 52 (0.9) 533 (4.0) 15 (3.9) —
Germany 49 (0.8) 532 (2.5) 51 (0.8) 516 (2.5) 15 (2.6) —

2 Egypt 49 (1.5) 386 (5.7) 51 (1.5) 370 (6.4) 16 (5.6) —
Norway (5) 49 (0.7) 547 (2.3) 51 (0.7) 531 (2.4) 16 (2.4) —
Qatar 51 (1.6) 493 (4.2) 49 (1.6) 476 (4.8) 17 (5.0) —
Iran, Islamic Rep. of 46 (2.3) 422 (7.5) 54 (2.3) 405 (5.9) 17 (9.1)

2 Turkiye 49 (0.6) 505 (3.8) 51 (0.6) 488 (3.6) 17 (2.8) —
Kazakhstan 50 (0.7) 512 (2.8) 50 (0.7) 495 (3.3) 17 (2.7) —
Australia = 50 (0.7) 549 (2.5) 50 (0.7) 532 (2.8) 17 (3.0) —
Finland 50 (0.8) 558 (2.7) 50 (0.8) 541 (2.7) 18 (2.7) —

3 Singapore 49 (0.6) 596 (3.0) 51 (0.6) 578 (3.7) 18 (2.7) —
Azerbaijan 47 (0.8) 450 (4.1) 53 (0.8) 432 (4.0) 18 (3.7) —
Slovenia 49 (0.7) 529 (2.1) 51 (0.7) 511 (2.3) 18 (2.3) —

T New Zealand 49 (0.7) 531 (2.9) 51 (0.7) 512 (2.7) 19 (3.2) —

3 Montenegro 48 (0.6) 497 (2.0) 52 (0.6) 478 (2.2) 20 (2.6) —
Poland 47 (1.0) 560 (2.5) 53 (1.0) 540 (2.7) 20 (2.9) —

2 Albania 49 (1.0) 523 (3.5) 51 (1.0) 503 (3.4) 20 (3.2) —

2 Kosovo 51 (0.9) 431 (3.1) 49 (0.9) 410 (3.8) 21 (3.1) —
Lithuania 50 (0.8) 563 (2.5) 50 (0.8) 542 (2.7) 21 (2.8) —

1 Georgia 49 (0.8) 506 (2.8) 51 (0.8) 483 (3.1) 23 (2.9) —

21 Brazil 49 (1.1) 431 (6.0) 51 (1.1) 408 (6.1) 23 (6.0) —
Uzbekistan 48 (0.9) 449 (3.1) 52 (0.9) 425 (3.5) 24 (3.4) —
2T Northern Ireland 52 (1.0) 578 (2.9) 48 (1.0) 553 (3.1) 24 (3.4) —
North Macedonia 51 (1.0) 454 (5.8) 49 (1.0) 429 (6.0) 25 (5.2) —
Latvia 49 (1.3) 542 (2.6) 51 (1.3) 514 (3.3) 27 (3.1) —
United Arab Emirates 51 (1.7) 497 (2.7) 49 (1.7) 468 (3.6) 29 (5.2) —
Morocco 48 (0.8) 390 (4.5) 52 (0.8) 356 (5.2) 33 (3.7) —

3 Saudi Arabia 58 (1.5) 464 (5.0) 42 (1.5) 428 (4.9) 35 (6.8) —
Oman 50 (0.6) 447 (4.2) 50 (0.6) 412 (4.1) 36 (3.8) —
Jordan 51 (2.6) 398 (6.8) 49 (2.6) 362 (7.9) 36 (10.3) —
Bahrain 50 (1.1) 483 (3.9) 50 (1.1) 434 (3.2) 49 (4.5)

X South Africa 49 (0.6) 317 (4.4) 51 (0.6) 260 (5.0) 57 (3.6) ——

B king Partici

2 Dubai, UAE 51 (2.6) 557 (2.7) 49 (2.6) 547 (2.5) 9 (4.3) -

= Quebec, Canada 50 (0.9) 556 (3.3) 50 (0.9) 546 (2.9) 11 (3.0) -
Moscow City, Russian Federation 49 (0.7) 604 (2.2) 51 (0.7) 593 (2.5) 11 (2.1) -

2 British Columbia, Canada 49 (1.0) 542 (3.5) 51 (1.0) 529 (4.3) 13 (3.3) —

2 Newfoundland & Labrador, Canada 50 (1.2) 530 (3.1) 50 (1.2) 516 (4.3) 14 (4.0) —

3= Alberta, Canada 49 (1.5) 546 (4.1) 51 (1.5) 531 (4.2) 15 (4.3) —

Abu Dhabi, UAE 51 (2.0) 457 (3.9) 49 (2.0) 422 (5.3) 35 (6.3) —
South Africa (6) » 52 (0.7) 408 (4.5) 48 (0.7) 359 (5.2) 50 (3.9) —
80 40 0 40 80

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

See Appendix A.2 for population coverage notes 1, 2, and 3. See Appendix A.5 for sampling guidelines and sampling participation notes t, 1, and =.
Y Reservations about reliability because the percentage of students with achievement too low for estimation exceeds 15% but does not exceed 25%.
XK Reservations about reliability because the percentage of students with achievement too low for estimation exceeds 25%.

Issues identified in Albania's data quality led to reduced comparability and framework coverage.
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The codebook for student context data files indicates that the tracking variable ITSEX
contains categorical information on the gender of students (and is typically preferred for
analysis instead of the student-reported questionnaire variable). The Percentages and
Means statistic type and the Use PVs plausible value option will allow us to compute the
percentages of students in each gender group and their average achievement based on

plausible values and their respective standard errors.

The Analysis Module of the IEA IDB Analyzer is used to conduct this analysis for six
example countries using the following steps. Exhibit 1.9 presents the completed Analysis

Module for this example.

Exhibit 1.9: IEA IDB Analyzer Analysis Module Setup for Example 2 — Analysis of Average

Achievement by Gender

[edll2 ersion 5.0.12 - ]
@ Analysis File: | C:PIRLS202 1\ Merge\ASGALLRS Rdata
e &Ea
Analysis Type: Statistic Type: Plausible Value Option:  Mumber of Decimals:  Show Graphs =~
PIRLS [Using Student Weights) ¥ | |Percentages and Means - | |Use PVs |12 ~ | |Yes PIRLS

@ Select Variables:

@ Grouping Variables: Exclude Missing From Analysis
Name Description =
= Name Description
& see GEN\OFTEN SPEAK <LANG OF TEST> AT HOME . Elzl > f toaTy Cntry ID
< asecos GENVAMOUNT GF BOOKS IN YOUR HOME o imsex Sex of Students
B asecosa GEN\HOME POSSESS\SHARED COMPUTER OR TABLET
@ Separate Tables by:
@& nsecoss GEN\HOME POSSESS\STUDY DESK
B nsecosc GEN\HOME POSSESS\OWN ROOM P e i I
@& asecosD GEN\HOME POSSESS\INTERNET CONNECTION
& nsecost GEN\HOME POSSESS\SHARED SMARTPHONE
& nsBGosF GENYHOME POSSESS\OWN COMPUTER OR TABLET (%) Plausible Values:
@ asecosc GEN\HOME POSSESS\OWN SMARTPHONE —
& asBosH GENYHOME POSSESS\<COUNTRY SPECIFIC> =)
& asscas CEN\HOME POSSZSS\<COUNTRY SPECIFICS L ASRREADT-05 15T TO 5TH PLAUSIBLE VALUE: OVERALL READING PV
<@ aspcos) GEN\HOME POSSESS\<COUNTRY SPECIFIC>
(~) Weight Varizble:
& nseGosk GEN\HOME POSSESS\<COUNTRY SPECIFIC>
<@ aspcos GENVABOUT HOW OFTEN ABSENT FROM SCHOOL T — i ™
ASBGOTA 3
@& GEN\HOW OFTEN FEEL THIS WATIRED » 161 ToTwaT TOTAL STUDENT WEIGKT
@B asecore GEN\HOW OFTEN FEEL THIS WAV\HUNGRY
@& asecosa GEN\USE COMPUTER TABLET SCHOOLWORK\FINDING AND...
@B nsecose GEN\USE COMPUTER TABLET SCHOOLWORK\PREPARING
& nsecosa GENVAGREE\USING A COMPUTER OR TABLET
@ asecoss GENVAGREE\TYPING 1

o Output Files: | CA\PIRLS2021\Analysis\REA_byGender.”
°

Return to Main Menu ‘ | Help

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

2. Select the merged data file ASGALLRS as the Analysis File by clicking the Select

button.
I’ TIMSS IEg l:IE(LS
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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.

o g &~ w

The default value in the Number of Decimals drop-down menu is 2. Changing this
value affects only the number of visible decimal places in the output files.

7. The default value selected in the Show Graphs menu is Yes. For this analysis,
selecting Yes will produce three graphs in the output file: a line graph of the average
achievement for each gender by country, a clustered bar graph of average
achievement for each gender by country, and a stacked bar graph of average percent
of students for each gender by country. R also produces graphs separately for each
country.

8. Specify the variable ITSEX as a second grouping variable by first clicking the
Grouping Variables field to activate it. Then, select ITSEX from the list of variables in
the left panel, and move it to the Grouping Variables field by clicking the right arrow
() button. The IEA IDB Analyzer automatically checks the Exclude Missing From
Analysis, which excludes cases with missing values on the grouping variables from
the analysis. This box should be checked for this analysis.

9. The Separate Tables by field should be empty for this analysis. This field is used to
separately analyze several grouping variables or several continuous dependent (not
achievement) variables. See the Help manual for more information.

10. Specify the achievement scores to be used for the analysis by first clicking the
Plausible Values field to activate it. Then, select ASRREA01-05 from the list of
available variables in the left panel, and move it to the right Plausible Values field by
clicking the right arrow ( » ) button.

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

12. Specify the desired name for the output files and the folder they will be stored in by
clicking the Define/Modify button in the Output Files field. The IEA IDB Analyzer also
will create an R script (*.R), SPSS syntax file (*.SPS), or SAS syntax file (*.SAS) of the
same name and in the same folder, with the code necessary to perform the analysis. In
Exhibit 1.9, the syntax file REA_byGender.R and the output files with the same name
will be created and stored in the C:\PIRLS2021\Analysis folder.

13.Click the Start R button (or Start SPSS/SAS) to create the R script (or SPSS/SAS
syntax file) and open it for execution. The IEA IDB Analyzer will display a warning if it is
about to overwrite an existing file in the specified folder. The R script can be executed
by clicking the Source button or pressing Ctrl+Alt+R on the keyboard. In SPSS, open
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the Run menu and select the All menu option. In SAS, click the Run ( # ) button (or
select Submit in the Run menu).

The IDB Analyzer produces and saves the results output in three file formats within the
folder specified in Step 12—an HTML output file (or output in SPSS/SAS), R data file
(*.Rdata), and Microsoft Excel Worksheet (*.xIsx). The output files are named using the same
name specified for the syntax file in Step 12. The HTML reports produced by R are named
with the suffix “_ ASRREA” indicating the outcome variable. Graphs are included only in the
HTML output files. For the Percentages and Means statistic using a second grouping variable
(i.e., in addition to IDCNTRY), the IEA IDB Analyzer produces two additional results files in
Rdata and xlIsx formats. The output file named with the suffix “_sig” reports the significance of
the differences between analysis groups—in this case girls and boys—for each country. The
output file named with the suffix “_sig2” reports the significance of differences between
countries within each of the gender groups.

The results of Example 2 as shown in the R output file are presented in Exhibit 1.10 with
example countries Bulgaria, Hong Kong SAR, Ireland, Islamic Republic of Iran, New Zealand,
and Oman. The results are presented in the “Report” section of the R output.

Countries are ordered sequentially according to their numeric ISO code (see Chapter 2).
Each country’s results are displayed on two lines, one for each value of the grouping variable
(ITSEX). The country is identified in the first column (Cntry ID) and the second column (Sex of
Students) indicates the category of the grouping variable ITSEX being reported according to
the value labels (1: Girl, 2: Boy). The third column reports the number of valid cases (N of
Cases), the fourth column reports the sum of weights of the sampled students (Sum of
TOTWGT), indicating the estimated total students in the population represented by the
sample, and the fifth column is the standard error of the sum of weights (Sum of TOTWGT

(s.e.)).

The next two columns report the weighted percentage of students in the particular
category of the second grouping variable (Percent), which for this analysis is the percent of
students in each category of ITSEX within IDCNTRY, and its standard error (Percent (s.e.)).
The next two columns report the estimated average for the outcome variable for the group, in
this case average reading achievement (ASRREA (Mean)) and its standard error (ASRREA
(s.e.)). The standard deviation of the achievement scores (Std.Dev.) and its standard error
(Std.Dev. (s.e.)) are reported in the next two columns. The last two columns report the
percentage of cases with missing data (Percent Missing) and the number of jackknife zones
used for computing standard errors (Number of Variance Strata), respectively.
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Exhibit 1.10: R Output for Example 2 — Analysis of Average Achievement by Gender

Report
Number
Sum of of
Sex of Nof Sumof TOTWGT Percent ASRREA ASRREA Std.Dev. Percent Variance
Cntry ID Students Cases TOTWGT (s.e.) Percent (s.e.) (Mean) (s.e.) Std.Dev. (s.e.) Missing Strata
Bulgaria Girl 1976 28301 621.20 47.77 0.95 547.82 3.01 86.66 2.36 0.00 76
Bulgaria Boy 2067 30947 691.63 52.23 0.95 532.64 3.9% 88.58 3.34 0.00 76
Hong Kong, SAR Girl 1955 28623 675.64 50.71 0.97 576.90 2.79 64.04 2.39 0.00 72
Hong Kong, SAR Boy 1875 27820 604.15 49.29 0.97 568.62 3.34 68.73 2.35 0.00 70
Iran, Islamic Republic of  Girl 2857 621609 27708.88 46.35 2.28 421.81 7.45 98.56 4.59 0.00 61
Iran, Islamic Republic of  Boy 3105 719456 44214.38 53.65 2.28 404.97 5.93 100.15  3.97 0.00 65
Ireland Girl 2303 33545 1154.95 48.90 1.01 582.99 3.27 77.87 1.99 0.00 71
Ireland Boy 2360 35052 1199.75  51.10 1.01 571.91  2.81 75.13 1.48 0.00 70
Oman Girl 2687 32662 672.69 50.37 0.61 44712  4.20 101.81 2.28 0.00 110
Oman Boy 2634 32181 615.83 49.63 0.61 411.58  4.08 113.49 2.50 0.00 110
New Zealand Girl 2731 30717 649.21 48.81 0.72 531.17 2.86 87.10 1.67 0.00 94
New Zealand Boy 2825 32215 698.13 51.19 0.72 512.22 2.74 90.44 1.65 0.00 96

The results for the Islamic Republic of Iran are interpreted here as an example. In Exhibit
1.8, Iran is one of only a few countries that did not show a statistically significant difference in
reading achievement between girls and boys. It should be noted that Iran is annotated with a
bowtie () in Exhibit 1.8, indicating that the country had to delay data collection by one year
due to COVID-19 disruptions. Iran assessed the next fourth grade cohort at the end of the
school year in 2022. Chapter 2 of this User Guide provides a list of all PIRLS 2021 countries
and indicates whether data collection occurred on a delayed schedule due to COVID-19.

From the two lines of results for the Islamic Republic of Iran in Exhibit 1.10, Iran’s sample
had somewhat more boys than girls: 46.35% of students were girls (standard error of 2.28)
and 53.65% were boys (standard error of 2.28). The average reading achievement of girls
was 421.81 (standard error of 7.45) and it was 404.97 for boys (standard error of 5.93).
Although a 17-point difference would appear to be noteworthy, it is not statistically significant
because of the larger standard errors derived from Iran’s national sample.

The statistical significance of the gender differences, reported in the “Gender Difference”
column of Exhibit 1.8, can be determined by examining the output file named with the suffix
“_sig” (REA_byGender_ASRREA_by_ITSEX_sig in this example) provided in R data (*.Rdata)
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and Excel (*.xIsx) file formats. This example refers to the xlsx version, which is the same for all
software, shown in Exhibit 1.11 with Bulgaria, Hong Kong SAR, and the Islamic Republic of
Iran.

Exhibit 1.11: Excel “Sig” Output for Example 2 — Analysis of Average Achievement by Gender

EA, by ITSEX_Sig - Excel Bethany Fishbein

o do
=:

fe -
poe o < [E) | T by O
S e o | B T U E- DA = R Fc;;::tttwi‘r;a\v FDT’I-IT\EE"a; Neutral Insert Delete Format | [ :;5: ;T:ﬁ
Clipbeard Font Number i Styles Cells Editing ~
s11 - Fe || -1.84983229818432 ~
A B C D E F G H | J K L M N (0] P Q R S -
1 IDCNTRY dvar groupvar refgroup compgroup pct pct_se cpct cpet_se petdiff petdiff_se petdiff_t mnpv mnpv_se cmnpv  cmnpv_se mnpvdiff mnpvdiff_se mnpvdiff_t
2 Bulgaria ASRREA  ITSEX Girl Girl 47.77 0.95 47.77 0.95 0.00 0.00 #NUM! 547.82 3.01 547.82 3.01 0.00 0.00  #NUM!
3 Bulgaria ASRREA  ITSEX Girl Boy 47.77 0.95 5223 0.95 4.47 1.89 236 547.82 3.01 532.64 3.99 -15.18 3.86 -3.93
4 Bulgaria ASRREA  ITSEX Boy Girl 52.23 0.95 47.77 0.95 -4.47 1.89 -2.36 532.64 3.99 547.82 3.01 15.18 3.86 3.93
5 Bulgaria ASRREA  ITSEX Boy Boy 52.23 0.95 5223 0.95 0.00 0.00 #NUM! 532.64 3.99 532.64 3.99 0.00 0.00  #NUM!
6 |Hong Kong, SAR ASRREA  ITSEX Girl Girl 50.71 0.97 50.71 0.97 0.00 0.00 #NUM! 576.90 2.79 576.90 2.79 0.00 0.00  #NUM!
7 |Hong Kong, SAR ASRREA  ITSEX Girl Boy 50.71 0.97 49.29 0.97 -1.42 1.95 -0.73  576.90 2.79 568.62 3.34 -8.28 2.77 -2.99
8 |Hong Kong, SAR ASRREA  ITSEX Boy Girl 49.29 0.97 50.71 0.97 1.42 1.95 0.73 568.62 3.34 576.90 2.79 8.28 2.77 2.99
9 |Hong Kong, SAR ASRREA  ITSEX Boy Boy 49.29 0.97 49.29 0.97 0.00 0.00 #NUM! 568.62 3.34 568.62 3.34 0.00 0.00  #NUM!
10 |Iran, Islamic Rep ASRREA  ITSEX Girl Girl 46.35 2.28 46.35 2.28 0.00 0.00 #NUM! 421.81 7.45 421.81 7.45 0.00 0.00  #NUM!
11 Iran, Islamic Rep ASRREA  ITSEX Girl Boy 46.35 2.28 53.65 2.28 7.30 4.55 1.60 421.81 7.45  404.97 5.93 -16.85 9.11 -1.85
12 |Iran, Islamic Rep ASRREA  ITSEX Boy Girl 53.65 2.28 46.35 2.28 -7.30 4.55 -1.60  404.97 593 421.81 7.45 16.85 9.11 1.85
13 |Iran, Islamic Rep ASRREA  ITSEX Boy Boy 53.65 2.28 53.65 2.28 0.00 0.00 #NUM! 404.97 5.93  404.97 5.93 0.00 0.00  #NUM!

PIRLS 2021 International Results in Reading labels gender differences as statistically
significant based on two-tailed null hypothesis significance tests. For each country, the “sig”
output reports the average achievement difference between the reference group (column D)
and the comparison group (column E) in column Q, labeled “mnpvdiff.” Dividing this value by
its standard error (“mnpvdiff_se” in column R) gives a t-statistic (“mnpvdiff_t” in column S) for
evaluating whether the estimated difference is significantly different from zero. For an error
level (a) of 5%, values greater than +1.96 (the upper critical value) or less than —1.96 (the
lower critical value) indicate that the difference between the reference group (girls) average
and the comparison group (boys) average is significantly different from zero. Values between
-1.96 and +1.96 (the lower and upper critical values for a = 0.05) indicate the achievement
difference between the two groups is not significantly different from zero.

The t-value for the achievement difference between girls and boys in Iran is —1.85, which
is between the lower and upper critical t-values for an a level of 0.05. The (null) hypothesis
was not rejected, indicating the achievement difference is not statistically significant.

Example 3 — Linear Regression Analysis with Student Context Data

The third example is an extension of the previous (Example 2), and describes an alternative
method to examine the difference in fourth grade reading achievement between girls and
boys and determine if it is statistically significant. This example also demonstrates the
Dummy Coding feature of the IEA IDB Analyzer. Like Example 2, the results of this example
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are presented in Exhibit 1.5 of PIRLS 2021 International Results in Reading and are shown
above in Exhibit 1.8 in the column labeled “Gender Difference.”

The ITSEX variable 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 defining category 1
(girls) as the reference category, the regression intercept estimate is the average reading
achievement of girls, and the regression slope is the estimated change in average reading
achievement for boys.

The Analysis Module of the IEA IDB Analyzer is used to conduct the analysis, with Linear
Regression defined as the statistic type in the following steps. Exhibit 1.12 shows the
completed Analysis Module for this example.

Exhibit 1.12: IEA IDB Analyzer Analysis Module Setup for Example 3 — Linear Regression
Analysis with Student Data

£ IEA DB Analyzer: Analysis Module - (Version 5.0.18) - O X

@ Analysis File: | CAPIRLS202 1\Merge\ASGALLRS Refata Select

2]
) & EA
Analysis Type: Statistic Type: Plausible Value Option:  Number of Decimals:
PIRLS (Using Student Weights) ~| |LinearRegression ~ | UsePVs = © PIRLS

© select Variables:

¥ o IDCNTRY Cntry ID

A_ASRLITO1-05 15T TO STH PLAUSIBLE VALUE: LITERARY PURPCSE PV1 ® ‘”dEPE”dE"“’E”ﬁch‘ﬂ o
A ASRINFOT-05 15T TO STH PLAUSIBLE VALUE: INFORMATIONAL PURPOS PV e
L ASRIEDT-05 15T TO 5TH PLAUSIBLE VALUE: INTERPRETING PROCESS PV1

Mumber of Categ... Reference C..
A_ASRRSID1-05 15T TO 5TH PLAUSIBLE VALUE: STRAIGHTFORWARD PROC PV1

() Dependent Variable: ) Non Plausible Value @) Plausible Values

Plausible Values:

A_ASRREADI-03 15T TO 5TH PLAUSIBLE VALUE: OVERALL READING PV1

» 0 ToTWGT TOTAL STUDENT WEIGHT

@ Output Files: | C\PIRLS202T\Analysis\Rea_byGender LR.* Modify Help
o

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

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

3. Select PIRLS (Using Student Weights) as the Analysis Type.
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4. Select Linear Regression as the Statistic Type.
5. Select Use PVs as the Plausible Value Option.

6. The default value in the Number of Decimals drop-down menu is 2. Changing this
value affects only the number of visible decimal places in the output files.

7. The box for Exclude Missing From Analysis should be checked for this analysis. This
option uses listwise deletion, excluding records with missing values on any of the
analysis variables.

8. The IDB Analyzer automatically selects the variable IDCNTRY for the Grouping
Variables. No additional grouping variables are needed for this analysis.

9. Specify ITSEX as a Categorical Variable in the Independent Variables section, first
by clicking the Categorical Variables field to activate it. Then, select ITSEX from the
list of available variables in the left panel, and move it to the right Categorical
Variables field by clicking the right arrow ( » ) button. Next, click the Contrast field of
ITSEX, and its drop-down menu will appear. Dummy Coding is selected by default,
and the |IEA IDB Analyzer determines the Number of Categories for the variable
ITSEX (2). By default, category 1 (girls) will be selected as the Reference Category.
These settings should not be changed.

10.In the Dependent Variable section, click the Plausible Values radio button. Specify
the achievement scores to be used as the Dependent Variable by first clicking the
Plausible Values field to activate it. Then, select ASRREAQ01-05 from the list of
available variables in the left panel, and move it to the right Plausible Values field by
clicking the right arrow ( » ) button.

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

12. Specify the desired name for the output files and the folder they will be stored in by
clicking the Define/Modify button in the Output Files field. The IEA IDB Analyzer also
will create a syntax file of the same name and in the same folder, with the code
necessary to perform the analysis. In Exhibit 1.12, the syntax file REA_byGender_LR.R
and the output files with the same name will be created and stored in the
C:\PIRLS2021\Analysis folder.

13.Click the Start R button to create the R script and open it for execution. The IEA IDB
Analyzer will display a warning if it is about to overwrite an existing file in the specified
folder. The R script can be executed by clicking the Source button or pressing
CtrI+Alt+R on the keyboard.
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Conducting a linear regression analysis with the IEA IDB Analyzer produces several
results output files. The main results for this example are the regression coefficients, reported
in the file named with the suffix “_Coef.” Separate output files are also produced with
descriptive statistics by country, named with the suffix “_Desc” for the intercept (girls’
average achievement) and the regression coefficients (change in achievement from girls to
boys), and with estimated R-square values for the regression models, named with the suffix
“_Model” (REA_byGender_LR_Model). All results are included in the HTML output produced
by R.

Exhibit 1.13 displays the main results for this example analysis—the regression
coefficients—in the R output file for example countries Bulgaria, Hong Kong SAR, Ireland,
Islamic Republic of Iran, New Zealand, and Oman. Countries are ordered numerically
according to their numeric ISO code (see Chapter 2), with their results each displayed on two
lines: the first for the intercept (CONSTANT) and the second for the ITSEX coefficient
(ITSEX_D2). For all regression analyses, there will be as many lines per country as there are
regression coefficients, including the intercept.

Exhibit 1.13: R Regression Coefficient Output for Example 3 — Linear Regression Analysis with

Student Data
Regression Coefficients
Regression Regression Stndrdzd.  Stndrdzd.
Regression Coefficient Coefficient Stndrdzd. Coefficient Coefficient
EqVar Cntry ID Variable Coefficient (s.e.) (t-value) Coefficient (s.e.) (t-value)
(CONSTANT) Bulgaria (CONSTANT) 547.82 3.01 182.10 NaN NaN NaN
ITSEX_D2 Bulgaria ITSEX_D2 -15.18 3.86 -3.93 -0.09 0.02 -4.08
(CONSTANT) Hong Kong, SAR (CONSTANT) 576.90 2.79 206.51 NaN Nal NaN
ITSEX_D2 Hong Kong, SAR ITSEX_D2  -8.28 2.77 -2.99 -0.06 0,02 -3.05
(CONSTANT) Iran, Islamic Republicof  (CONSTANT) 421.81 7.45 56.60 NaN Nal NaN
ITSEX_D2 Iran, Islamic Republic of  ITSEX_D2 -16.85 9.11 -1.85 -0.08 0.05 -1.86
(CONSTANT) Ireland (CONSTANT) 582.99 3.27 178.46 NaN NalN MNaN
ITSEX_D2 Ireland ITSEX_D2 -11.07 3.52 -3.15 -0.07 0.02 -3.16
(CONSTANT) Oman (CONSTANT) 44712 4.20 106.45 NaN Nal MNaN
ITSEX_D2 Oman ITSEX_D2 -35.55 3.84 -9.27 -0.16 0.02 -9.47
(CONSTANT) New Zealand (CONSTANT) 531.17 2.86 185.55 NaN NalN MNaMN
ITSEX_D2 New Zealand ITSEX_D2 -18.95 3.18 -5.85 -0.11 0.02 -5.98
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The countries are identified in the second column (Cntry ID) and the third column
(Variable) indicates the intercept (CONSTANT) or the re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>