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Module Objectives

e Demonstrate the use of the IEA IDB Analyzer Merge and Analysis Module

o PIRLS, TIMSS, and PISA use a complex sample design and IRT scaling of
assessment data

o Complex sample data should not be analyzed using procedures that assume
simple random sampling

o The IEA IDB Analyzer accounts for the study design and correctly calculates
estimates and their standard errors

e Describe the analysis considerations for IAP data
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What is the IEA IDB Analyzer?

Special statistical software that produces weighted estimates, correct standard errors, and
correct achievement scores using plausible values

Designed for use with large-scale international data files, including PIRLS, TIMSS,
and PISA

Available for free download
SPSS for Windows needed to execute SPSS code created by the IEA IDB Analyzer
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Installing and Using the |IEA IDB Analyzer

Windows XP or higher, SPSS 15 or higher, .Net 4 and Microsoft Excel needs to be
installed

Administrator rights are required for installation process but not for use
o Locate the IBM SPSS Statistics program and right click on it to choose
‘Properties’
o See where your SPSS program starts and ensure that it is not write-protected

= In this case, you will need to gain administrator rights or have an
administrator change the ‘start’ folder to one for which you have write
access

IEA IDB Analyzer has one common graphical user interface with two modules
o Merge
o Analysis
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Using the IDB Analyzer to Merge Data Files

[ 154 108 Ansiyzer: Msin Menu - (Version 3.121)

Merge Module

Analysis Module

Help
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Merging Data Files

[ I 16A 106 Anstyzer: Merge Module - (Version 3.1.21)

Select Data Fies anl Participants | Select Fie Types and Variables
D Select Directory.
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Choosing Variables

Select... e
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Country Data
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School Background
File Types Student Background

Variables Select all variables
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Output Files ‘ =
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Start SPSS SarTed

C:\Workshop\Output\SchoolStudent_Merged.* ||
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Selecting the Teacher Data Files

[ [EA IDB Analyzer: Merge Module - (Version 3.1.21) o @ %

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

© Select File Types.. © Select Variables..
Available Variables: Selected Vanables:
tool roun ( o (
[7] stugent Achievement Background Variables and Scores (182) | ID and Sampling Vaniables (0) Background Variables and Scores (12) | ID and Sampling Variables (10)
Student Background
Math Teacher roun
V| Sgience Teacher Backoroung
N
» Gerecor GEN\YEARS BEEN TEACHING 4 » Berecosa GEN\CHARACTERIZEUOB SATISFACTION
GEN\SEX OF TEACHER Berecoes GEN\CHARACTERIZE\TCHS UNDERSTANDL.
GEN\AGE OF TEACHER erecoec GEN\CHARACTERIZE\TCHS DEGREE CF SUC.-
GEN\LEVEL OF FORMAL EDUCATION COMP... 66750353 GEN\CHARACTERIZE\TCHS EXPECTATIONS I
Berecosa GEN\MAJOR AREA OF STUDY\MATHEMATICS FBeracoes GEN\CHARACTERIZE\PARENTAL SUPPORT
68730355 GEN\MAJOR AREA OF STUDY\BIOLOGY 66-‘5036‘ GEN\CHARACTERIZE\PARENTAL INVOLVEM...
d BTBGOSC GEN\MAJOR AREA OF STUDY\PHYSICS BeTcosc GEN\CHARACTERIZE\STUDENTS REGARDS
68‘»90353 GEN\MAJOR AREA OF STUDY\CHEMISTRY = @B’BG%“ GEN\CHARACTERIZE\STUDENTS DESIRE
srecose GEN\MAJOR AREA OF STUDY\<EARTH SCIE... 1 = Berscora GEN\THINKING ABT CURR SCH\SAFE NEIGH... =l
a & | | e a
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SPSS Syntax

Run the created syntax in SPSS

@ 552001 5ps - IEM 5955 Statiancs Symtax Eiter
Run>A" azﬁa»—m!mmw‘iwmw-mvnwm =
FAREM e » iBLAHDPO 06 ¢
oF Ml E7 00 RBM — v
2
3
Ctr"A + P ; inchode o
? 18 _pct intite
8 B8S8G /
Ctrl -R o || oacee
" P REP!
12 Prage 1Y
13 romasY/
or l:; weecodsN/
16 nSec=2/
\14 choan = Y/
Ctrl-A + 1 || v
0 oeae /
2P oueties
2
> i
ndent De syntan
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Results in SPSS
Merged data file in SPSS
= )
2 SchoolStudent_Merged.sav [DataSetl] - IBM SPSS Statistics Data Editor (o] B [t
File Edit View Data Transfom Analze Graphs Uliiies Addons Window Help
[ o = = — = Ve N
G I« ~ BL=A B 5K BoE i 0W %
| [Visible: 505 of 505 variables
| IDCNTRY | IDBOOK  IDSCHOOL | IDCLASS | IDSTUD | IDGRADE | MBIRTHD = ITBIRTHM | ITBIRTHY | ITS
1 36 8 291 29102 2910201 8 10 9 1996 =
2 36 9 291 20102 2910202 8 14 7 1996
3 36 10 291 29102 2910203 8 2 3 1996
4 36 1 291 20102 2910204 8 13 5 1996
g 36 12 291 29102 2910205 8 18 11 1996 i
6 36 13 291 29102 2910206 8 2 6 1996
7 36 14 291 29102 2910207 8 27 2 1997
8 36 1 291 29102 2910208 8 10 7 1996
9 a6 2 291 29 2910209 8 10 1 ]
1102 - n Rﬂ.ﬁ_l_’

0™
outa viw [ isiniiny
|

[1BM SPSS Statistics Processor is ready | |
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Merging PISA Data

To do analyses with school-level PISA variables, manually merge the student data file
and the school data file

The merged data file in SPSS can then be used in the Analysis Module of the IDB
Analyzer
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Steps for Merging PISA data in SPSS

1.

Open each data file and select Data — Sort Cases. Move the COUNTRY and
SCHOOLID variables, in that order, to the ‘Sort by’ box, and select ‘Ascending’ for
both variables

Open the sorted school data file (which will now be your active dataset)
o Select Data — Merge Files — Add Variables

Select the student data file as the “open dataset” or “external SPSS data file” that will
be merged with the active dataset

o Click ‘Continue’
Check ‘Match cases on key variables in sorted files’ and ‘Active dataset is keyed table’
o Enter the COUNTRY and SCHOOLID variables in the ‘Key Variables’ box
Save the merged data file under a file name

o Run some analyses and check these against corresponding data tables in the
PISA international report
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Using the IDB Analyzer to Merge Data Files

[ 154108 Ansiyzer: Main Men - (Version 3.1.21)

Merge Module

Analysis Module

Help

Exit

-
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Overview of Analysis Steps

e Step 1: Select the analysis file and analysis type
e Step 2: Select the statistic type

e Step 3: Select variables or parameters

e Step 4: Specify output files
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Step 1: Selecting the Analysis File and Analysis Type

[T 54 100 2awiyzen Analyss Module - (Verson 31.21)

—

Select...

0 scomere i C:\Workshop\Output\SchoolStudent_Merged.*

o

Aeayna Type Statare Type

TIMSS (Using Student Weights)

Analysis File N g e
Analysis Type

TIMSS fJsng Saudent Weghts)  slerguson
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Step 2: Selecting the Statistic Type

Select 5 5A 08 Anwyzer: Anwlysi Mo - (Version 3121
Q Anwysabie Py
o
Zowyss Type Seasssic Type

Plausible Value Opsom  Number of Decemais

Analysis File TIMSS (g Shudert Weghts ) [Pecantages snd Meams <] [None Used 56 <] @ ShowGape

) Grouping Varsbles ¥ Eactue Missing From Asaiysis

Statistic Type

o - | Percentages and Means
Analysis Type

TIMSS &
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Statistic Types

e Percentages and Means

o Percentages Only

o Regression

e Correlations

e Benchmarks (Discrete or Cumulative options)
e Percentiles

Correct standard errors calculated for all analytic procedures, and together with the statistics
these are presented in output files to evaluate statistical significance.
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Percentages and Means

Without Plausible Values of Achievement

¢ Computes percentages, means, and standard deviations for selected variable(s), by
subgroups defined by grouping variable(s)
With Plausible Values of Achievement

¢ Computes percentages, mean achievement scores, and standard deviations based on
plausible values, by subgroups defined by grouping variable(s)
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Percentages Only

e Computes percentages by subgroups defined by grouping variable(s)
e Achievement scores cannot be used with this option
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Regression

Without Plausible Values of Achievement
¢ Computes standardized regression coefficients for selected independent variables to
predict a dependent variable, by subgroups defined by grouping variable(s)
With Plausible Values of Achievement

¢ Computes standardized regression coefficients for selected independent variables to
predict a dependent variable whereby plausible values can be used as dependent or
independent variable, by subgroups defined by grouping variable(s)
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Correlations

Without Plausible Values of Achievement

e Computes correlation coefficients for selected variables by subgroups defined by
grouping variable(s)
With Plausible Values of Achievement

¢ Computes correlation coefficients for selected variables that include the plausible
values, by subgroups defined by grouping variable(s)
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Benchmarks

Computes percentages of students meeting a set of user-specified achievement benchmarks,
by subgroups defined by grouping variable(s)

e Discrete
o Discrete with Analysis Variable(s)
e Cumulative
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Percentiles

Without Plausible Values of Achievement
e Calculates percentiles of any continuous variable by subgroups defined by grouping

variable(s)

With Plausible Values of Achievement

o Computes percentiles of a student achievement distribution for a specified set of
plausible values by subgroups defined by grouping variable(s)
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Step 3: Selecting the Variables or Parameters

Select...

[ naysis Fio
[naysis Typo
[ Staisic Type
[Parameiers

I 1808 ey i i oien | T R A

D sty e
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Selecting the Variables or Parameters (Continued)

Analysis File 0

Analysis Type 3 é
Statistic Type g
Benchmarks/
Percentiles

Acﬁievement ‘/
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Parameters within the IEA IDB Analyzer

Grouping Variables

This is the list of variables that are to
be used to define the subgroups. The
list can consist of one or more
variables. The IDB Analyzer always
includes IDCNTRY as the first
grouping variable and there should
always be at least one grouping
variable.

If the option “Exclude Missing from
Analysis” is checked, only cases that
have non-missing values in the
grouping variables will be used in the
analysis

Analysis Variables

Depending on the analysis chosen,
these could be variables

O

O

For which means will be
computed

That will be correlated

For which percentiles will be
calculated

Used as predictors in a
regression model, either
categorical or continuous
independent variables

Page 13 of 18



Considerations for Analysis of International Activities Program Data

Slide 27 of 36

Parameters within the IEA IDB Analyzer (Continued)

Achievement Scores

o The achievement scores in the form of plausible values can be used as a
dependent or independent variable in a regression analysis

e Dependent Variable

o The dependent variable to be predicted by the list of analysis variables. Only
one dependent variable can be listed

¢ International benchmark values for PIRLS and TIMSS and PISA proficiency level
cutpoint scores can be found in the PIRLS, TIMSS, or PISA international reports.

o These are the values that will be used as cut points of the achievement and
other selected continuous variables’ distributions
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Step 4: Specifying Output Files

Analysis File

Analysis Type

Statistic Type

Parameters

Chbbbbbbbbbbbbbbbbtt

o
o
o)
>

Output Files

O vt etoe B ] -

_ C:\Workshop\Output\File_Name

Start SPSS
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SPSS Output Syntax

B T I e e SR =T

Flo Et Vew Dsa Trnsom Anshze Goghs \bktes Addoos R Toos Wedow Heb

SHE N -~ iBLANE PO 9O R W
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»

1
2
nchude A

include "o

7 B _pet il

8 ovar=IDCNTRY ASBGO1
9 wt=TOTWGT

10 Kz=JKZONE

1" Kr=JKREP,

12 || newgt=74

13 || nomiss=y

14 || methoa=JRR

15 viewcod=N

18 || noecs2

17 chean = ¥

18 swelry = N

19 outdir=

20 2| outtie

21

Bl SPSS Statstcs Processor 1 ready n1Ca0 | NM
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IAP Studies are Surveys

e We know what students know and can do now, and we know the context in which this
occurs

e We mostly have current background information, while learning or effect might have
occurred a while back

¢ Cross-sectional, with repeated and independent measures over time

e The data have invaluable descriptive power

e We can make statements about correlations, not causation

e There may be cultural or other biases in survey responses due to self-reporting
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IAP Studies are Not Experiments

e We do not control assignment of students to ‘treatment’ groups
¢ We cannot establish causality, or direct effect
e Events have already happened and we record what has happened
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Correctly Wording Research Questions

e Important to know how to word statements about contextual variables correctly
e For example
o About how many books are there in your home?

= None or very few (0—-10 books)

= Enough to fill one shelf (11-25 books)

= Enough to fill one bookcase (26—100 books)

= Enough to fill two bookcases (101-200 books)

= Enough to fill three or more bookcases (more than 200)
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Correctly Wording Research Questions (Continued)

We could ask...

e Isthere a statistical relationship between the number of books in the home and
mathematics achievement at grade 8?

e Do students who report having more books in the home tend to do better in
mathematics than those who have fewer books?

We should not ask...

¢ Does having more books in the home affect (increase/decrease) mathematics
achievement?
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Does the Significance Matter?

¢ Any difference can be “statistically significant” if the sample is large enough
o But a statistically significant difference is not necessarily “substantively significant”

Page 17 of 18



Considerations for Analysis of International Activities Program Data

Slide 35 of 36

PIRLS and TIMSS in 2011

e Combined study
o PIRLS
o TIMSS Grade 4
e Same schools participated

e Same schools tested with PIRLS (reading literacy) and TIMSS Grade 4 (mathematics
and science) instruments

e New set of scores using data from both studies
¢ New set of background scales and indices
¢ Combined dataset released in August 2013

Slide 36 of 36

Module Summary and Resources

e Demonstrated the use of the IEA IDB Analyzer Merge and Analysis Module

o PIRLS, TIMSS, and PISA use a complex sample design and IRT scaling of
assessment data

o Complex sample data should not be analyzed using procedures that assume
simple random sampling

o The IEA IDB Analyzer accounts for the study design and correctly calculates
estimates and their standard errors

e Described the analysis considerations for IAP data
Resources

e |EA IDB Analyzer

e PIRLS and TIMSS International Reports

e PIRLS and TIMSS in 2011

e PISA International Report
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