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Presentation outline

Local practitioners and policymakers
International researchers

e Introduction
* Making comparisons
 International Large-Scale Assessments (ILSAs)

e Examples of utilizing ILSAs

e Example 1: Country level
e Example 2: Student level

e Potential of ILSAs
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Introduction

Assumption

e Every country aims for a quality educational system
e Every country wants the best outcomes for its children

Variations in Definitions
e "Best" is defined differently across countries
e Cultural, social, and economic factors influence these definitions

- Diverse Methods
e Approaches to achieving educational excellence vary

- The end results vary significantly
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Making comparisons

Conference in the USA

e Youth Teams in Education Research Program (YTER), where
competitively selected teams of high school students presented
their research at the conference.
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Making comparisons-Youth Teams in Educational Research

Bios from Cyprus

“... has an excellent academic standing”

“...1s a straight A student”

“...secured the first and third place in ... competitions”

“... passed the IGCSE exam in English with an A at the age of 12”
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Making comparisons-Youth Teams in Educational Research

* Bios from the USA

e “... I developed an interactive Student Curriculum Review Board
workshop, wrote a policy on criminal justice and misuse of
authority, co-hosted a community policy seminar and participated
in building a student bill of rights for our district”

e “... her research interests include studying the effects of ocean
acidification, evaluating effective methods to minimize food waste
and reduce single use plastics. She leads whale watching tours and
collects data on whale’s migratory patterns...”
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Making comparisons-Youth Teams in Educational Research

e Comparisons are inevitable

e Why would | care about this?

e Student perspective
 Which educational system is a better fit for me?

e How wo?uld | have to prepare differently if | wanted to attend a university in another
country:

 Employer perspective

* Which candidate would be more suitable for my needs based on how each candidate was
educated?

e School perspective

e How could | get my students more involved in
e Extracurricular activities, volunteering?
e Academic excellence?

e How can | give my students a better chance for future employment?
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World's Happiest Countries 2024

T +Finland 73 ==Bolivia

2 s=Denmark 74 m=Ecuador

3 r=iceland 75 BKyrgyz Republic
4 a=sweden 76 EMontenegro
5 =lsrael 77 MWMongolia
6 =Netherlands 78 ==Colombia
7 s=Norway 79 mVenezuela
8 =—Luxembourg 80 *==Indonesia
9 BSwitzerland 81 mmBulgaria
10 BRAustralia 82 ERArmenia
11 E@New Zealand 83 B=South Africa
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World’s Richest Countries 2024

Country/Territory GDP-PPP per capita ($)
1 =Luxembourg 143,743
2 BMacao SAR 134,141
3 I Nreland 133,895
4 =Singapore 133,737
5 Matar 112,283
6 EUnited Arab Emirates 06,846
7 BSwitzerland 91,932
8 «San Marino 86,989
9 Elnited States 85,373
10 =Norway 82,832
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SCIENCE-FOURTH GRADE T'MSS
2015

International Science Achievement

Singapore and Korea
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Please see Exhibit 1.3 for statistically significant differences.
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Why do people get angry with international large-scale
assessments (ILSAS)

* Unsubstantiated causal relationships are claimed by some policy
makers or educators

* Wrong conclusions are reached by some people based on incorrect
statistical methodologies.

e People tend to generalize
e results from one subject matter to a whole educational system
e success stories of individuals to the whole educational system

e Exclusive focus on the end results and on rankings
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International large-scale assessments

N Looking only at league tables and at end results in isolation are very
misleading

W Education is a process

N What we teach

N How we teach

N Who teaches

W School policies

N Homework assigned
N Textbooks used

W Technology used

W Goal: Ensure success for all students (depending on how success is defined)
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International large-scale assessments

N The process is the key to success

N Process:

1) How countries achieved their end-result
2) How to utilize the data to make sense of the study results
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Example 1
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Results from an International Large-Scale Assessment ILSA(1983)

FIGURE 4

Grade Five Science Achievement in 15 Countries
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Which do you believe were the top ranked countries in this study?
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Results from an International Large-Scale Assessment ILSA(1983)

FIGURE 4

Grade Five Science Achievement in 15 Countries
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Where do you believe that Singapore is ranked out of 15 countries?
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Second International Science Study (SISS) (1983)

FIGURE 4
Grade Five Science Achievement in 15 Countries

BN Japan 64.2
Korea 64.2
j Finland 63.8
Sweden 61.3
Hungary 60.0
Canada (Eng) 57.1
italy 55.8
U.s. 55.0
Australia 53.8
Norway 52.9
Poland 49.6
England 48.8
Singapore 46.7 (N
T _ : Hong Kong 46.7
) I ‘ Philippines 39.6
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Where do you believe that Singapore is ranked out of 15 countries?
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Second International Science Study Grade 9 (1983)

FIGURE 8

Grade Nine Science Achievement in 16 Countrics
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Where do you believe that Singapore is ranked?
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Second International Science Study Grade 9 (1983)

FIGURE 8
Grade Ninc Science Achievement in 16 Countrics

Hungary 72.3
Japan 67.3
Netherlands 66.0
Canada (Eng) 62.0
Finland 61.7
Sweden 61.3
Poland 60.3

Korea 60.3

Norway 59.7
Australla 59.3
England 55.7

Italy 55.7

Thailand 55.0

Countries

Singapore 5§
u.s. 55.0

Hong Kong 54.7
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Where do you believe that Singapore is ranked?

N
“ UNIVERSITY of NICOSIA



SCIENCE-FOURTH GRADE

International Science Achievement & IEA
(Average Scale Scores) TIMSS

Singapore and Korea

Singapore 595 - Korea, Rep. of 588 Top Achievers in Science

Russian Federation 567 - Japan 562
Chinese Taipei 552 - Finland 555 - Latvia 542 - Norway (5) 539

United States 529 - Lithuania 528 - Sweden 537 - England 537

Czech Republic 524 - Australia 2= - Hong Kong SAR 527 - Poland 531
Hungary 529 - Ireland 525 - Turkey (5) 526 - Croatia 524 - Canada 522
Denmark 522 - Austria 522 - Bulgaria 527 - Slovak Republic

Northern Ireland 5718 - Netherlands =72 - Germany 512 - Serbia 517
Cyprus 5711 - Spain 517 - Italy 510 - Portugal 504 - New Zealand 502
Belgium (Flemish) 5071 - Malta 496 - Kazakhstan 494 - Bahrain 492

Albania « France 422 - United Arab Emirates #7= - Chile 269 - Armenia
Bosnia and Herzegovina - - Georgia - Montenegro - Qatar /
Iran, Islamic Rep. of 447 - Oman 435 - Azerbaijan 427 - North Macedonia 426
Kosovo 413 - Saudi Arabia 402 - Kuwait 392 - Morocco 374

South Africa (5) 324 - Pakistan 290 - Philippines 249

TIMSS & PIRLS
@ I EA International Study Center SOURCE: IEA's TIMSS 2019

BOSTON COLLEGE http://timss2019.org/download
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SCIENCE-EIGHTH GRADE

International Science Achievement @A
(Average Scale Scores) TIMSS

East Asian Countries
Singapore 608 Top Achievers in Science

Chinese Taipei 574 - Japan 570 - Korea, Rep. of 561

Russian Federation 543 - Finland 543 - Lithuania 534 - Hungary 530
Australia 528 - Ireland 522 - United States 522 - Sweden 521 - Portugal 519
England 517 - Turkey 515 - Israel 513 - Hong Kong SAR 504 - Italy 500
New Zealand 499 - Norway (9) 495 - France 489 - Bahrain 486 - Cyprus 484
Kazakhstan 478 . Qatar 475 - United Arab Emirates 473 - Romania 470

Chile 462 - Malaysia 460 - Oman 457 - Jordan 452

Iran, Islamic Rep. of 449 - Georgia 447 - Kuwait 444 - Saudi Arabia 431
Morocco 394 - Egypt 389 - Lebanon 377 - South Africa (9) 370

TIMSS & PIRLS
@ I EA International Study Center SOURCE: IEAs TIMSS 2019
=~ BOSTON COLLEGE http://timss2019.org/download
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PIRLS results

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

D4 Assessed one year later than originally scheduled

[] Delayed Assessment of Fourth Grade Cohort at the Beginning of F

Average

Country Scale Score
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
T 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
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What happened with Singapore?

N How did it get from the bottom to the top of such rankings?

N My goal is to demonstrate the methodology that was used in Singapore,
through educational research to improve its educational system (Ng, Poon, &
Pang, 2020)

W Caveat:

W This is one case study
N Copying Singapore is NOT what | am suggesting
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The case of Singapore

N 1975

N 25% of elementary school graduates did not meet minimum numeracy requirements (MOE, 2009).
N 29% dropout rate even in elementary school (Goh et al. 1979).

- Unacceptable Results

—> Critical Points
N Acceptance of Data

e Denial was not an option.
W Decision to Act

e Commitment to taking action based on the data.
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The case of Singapore

N Importance of Education

W Education is perceived as a means to a better life
W Especially for a country with few natural resources

W Students live in an increasingly interdependent and networked world

N Benchmarking student results is important for students who have to
compete in a global market

S
N ILSAs

W Trend data to monitor changes over time

9 Contextual data to understand the context of the data
N Benchmark student outcomes
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Wide availability of data from ILSAs

N Student tests
W Student questionnaires
W Parent questionnaires

W Principal questionnaires

W Curriculum information

W Country policies and standards

Curriculum Progression

Education Process

Intended Taught Curriculum Attained
Curriculum Curriculum
Official educational Actual delivery in Measures of

policies and
standards

the classroom

student learning via
tests
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The case of Singapore

N 1991
W Participated in the Reading Literacy Study

N 2001

N Participated in PIRLS 2001
W No progress had taken place in the subject of English
N The gap between lower achievers and higher achievers increased

- Actions...
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Development and Evaluation of the STELLAR (Strategies for English
Language Learning and Reading) Program

N Objective

N Develop a core set of pedagogies to guide English learning.
W Create the STELLAR program (2006)

N Development Phase
W Conducted literature reviews
W Consulted teachers
N Observed classes
N Spoke to community stakeholders
W Engaged with employers

W Post-Launch Evaluation
W Used data from PIRLS to measure:
e Reading progress (for high and low achievers)
e Higher-order thinking skills
e Reading habits

N Comprehensive Approach
W Focused on more than just achievement
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Transition to Inquiry-Based Approach to Learning Science

N MOE's Goal

N Move towards inquiry-based approach to learning science.

N Steps Taken
N Curriculum Framework
e Changed to an inquiry-based model.
W Professional Development
* Developed pre-service and in-service activities.
* Aimed to help teachers develop and implement the inquiry-based approach.
Y School Support
* Regular school visits by MOE.
e Support included designing lessons, observing lessons, and providing feedback.
N Small Scale Studies
* Performed to assess the implementation and effectiveness.
W Utilization of TIMSS
e Used for obtaining country-wide quantitative data.
e Focused on the use of inquiry-based approaches (from the teacher questionnaire).
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Curriculum Content Reduction in Singapore

N MOE's Goal

N More focus on higher order thinking skills, creativity and reasoning skills.

N Curriculum Reduction

W Reduced content by up to 30% in some cases.
W Aim: Foster higher-order learning skills.

N Approach

W Focus on depth rather than breadth.
W Avoid covering everything broadly and superficially.
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Curriculum Content Reduction in Singapore

N Results

N Grade 4 science items in TIMSS have only a 25% curriculum match with Singapore's curriculum.
W Despite this, Singapore remains the number one country in science.

Table 2: TCMA findings for grade 4 science (TIMSS 2019) Singapore, Korea, Japan, Chinese Taipei

Difference in achievement score between

Particpant national and intemnational achievement scales Curicuium match
Singapare 80 paints 25%
Korea 16 points 38%
Japan 30 points 7%
Chinese Taipei 24 paints 8%

https://www.iea.nl/publications/series-journals/iea-compass-briefs-education-series/march-2022-valuing-curriculum u UNIVERSITY of NICOSIA


https://www.iea.nl/publications/series-journals/iea-compass-briefs-education-series/march-2022-valuing-curriculum

What insights can we obtain from Singapore?

W Embraced data-based decision making to support any changes

N They utilized multiple sources of data
W ILSAs
N Small scale studies
W Literature reviews
N Study visits abroad
W Students, teachers, administrators feedback

W From ILSAs the utilized more than just achievement data

N Any decision that was made was evaluated and re-evaluated to ensure the
validity of their results

W lterative process that capitalizes on the cyclical nature of these studies
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Example 2
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Computerized Administrations of Assessments

* Process data
e Answer-changing patterns
e Keystroke data
e Time spent on each item
* Number of screen visits of each item
e Time of last response

* Deeper understanding of
e How students interact with test items

e How much effort they put on the test
e Especially for low stakes assessment
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Test results alone are not comprehensive
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Student comparisons

18.7
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Student comparisons

18.7
GPA (during COVID
lockdown)
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Student comparisons

_ Student 1 mm

18.7 19.8
Effort Most effort Least effort
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Student comparisons

_ Student 1 mm

18.7 19.8
Effort Most effort Least effort
Drive Most drive
Organization Most organized
Best at critical
Critical thinking thinking
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Process data

* Based on the revealed preference approach

 Unobtrusive test-taking variables that can provide deeper insights
into the test-taking process.

 More reliable than self-reports

- we need to know how to interpret them
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Response Times and Test-Taking Effort

e Response times are one of the most frequently utilized metrics
when examining process data from International Large-Scale
Assessments

 Response times are used as indicators of effort

e Hypothesis that adequate time spent on test items is crucial for valid
responses.
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Problems with response time research

* It has mostly focused on identifying rapid guessing behavior (Guo
& Ercikan,2020; Michaelides & Ivanova, 2022; Pools & Monseur,
2021; Rios & Soland, 2022)

e Such endeavors typically require a pre-defined threshold to identify
disengaged test-takers

* There is no consensus on a preferred method as there are
strengths and weaknesses for each one

* Trying to reduce the false-positives by changing the threshold,
increases the possibility of false-negatives (Wise, 2017).
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Understanding Response Times in Test-Taking Behaviors

* Very short response times are typically interpreted as rapid
guessing or disengaged behavior (Michaelides & Ivanova, 2022;
Rios & Soland, 2022)

* No clear consensus regarding longer response times

e Longer response times= disengagement (Nagy et al., 2023).
Vs
e Longer response times=persistence and effort (Eklof, 2010).
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Purpose of the study

To evaluate the cases in which examinees have spent more time on test
items, to determine whether this extra time could be interpreted as an
indicator of either persistence, or of lack of effort during the testing process.
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Research questions

e To what extent do examinees spend more time than the median on test
items,

e and how does this differ for items that were answered correctly and incorrectly?

* How does the extra time spent on multiple-choice test items differ among
the educational systems that participated in e-TIMSS 20197

* To what extent do the
e frequency of slow responses,
e the sum of slow response times, and the frequency of item visits

explain achievement at the student and country levels, and how does that differ
based on answer correctness?
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Methods

e Study: e-TIMSS

e 35 countries/educational systems
e Grade: 4

e Subject: Mathematics
e Booklet 1

e [tems: Multiple-choice items
e N=13247
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Process data indicators

* Item Screen Visits (IVisit): Represents the total number of times
students visited the multiple-choice items

e Overtime Success Count (OSC): Indicates the number of items
answered correctly in more time than the median.

e Overtime Failure Count (OFC): Indicates the number of items
answered incorrectly while spending more time than the median.
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Process data indicators

e Overtime Success: Sum of the positive timing difference for items
answered correctly in more time than the country’s median

OS] = %=1 maX(O, Dl]) * Sl]

* Overtime Failure: Sum of the positive timing difference for items
answered incorrectly in more time than the country’s median

OF;= Y/~ max(0, D;;) * (1 — S;;)
ltemi, i=1,...,L
Studentj, j=1,..,N
Time Tj;
ltem correctness Sij (S;; = 1,if answer is correct; Sij =
0 if answer is WTOTng
Y Tij

N

Time difference from median: D;; = T;; —
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Results
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Table 1. Percentage of students engaged in Overtime Success and Overtime Failure by country
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0S Mean and OF Mean (sec)

... 1able 2. Average amount of Overtime Success and Overtime Failure in seconds
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Item Visits
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Figure 3. Relationship between item visits and country results (from Booklet 1)
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Results- Multilevel model

Student level (N=13,247) Country level (n = 35)
S.E.

Effects on math achievement JEyilaFEld=

Item Screen Visits

Overtime Success

Overtime Failure

Overtime Success Count

Overtime Failure Count

Residual error (r,u)

RZ

levell

=15.1%, R?

level2

0.048
0.092
0.196
0.087

-0.416
0.849

=59.4%

0.016
0.019
0.017
0.023

0.041
0.026

p-value Estimate S.E. p-value
0.002 0.103 0.108 0.341
0.000 -0.819 0.194 0.000
0.000 0.143 0.315 0.648
0.000 0.240 0.462 0.603
0.000 -0.906 0.300 0.003
0.000 0.406 0.119 0.001
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Results
e Students have more items that were answered correctly than
incorrectly in more time than the median

e Students typically spent more time on correctly answered questions
than on incorrect ones

e - indicators of persistence

* A high frequency of slow responses on incorrect items was indicative of
lower performance (indicator of struggling with items).

N
u UNIVERSITY of NICOSIA



Results

e Larger variations across countries than within countries

* The amount of time spent on both correct and incorrect responses had
a positive effect on math achievement at the student level, indicating
that being a slow responder should not be interpreted as
disengagement.

e At the country level, countries where students spent more time on overtime
success had lower levels of achievement
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Directions for further research

* Would similar results be obtained from the data for grade 8
students or in other subjects?

e What are the examinee characteristics, or country variables that
could help explain the variations that exist in the magnitude of
these indicators?

* How can these indicators be calculated in polytomous items in
TIMSS?
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Closing remarks

N Beyond Rankings: While league tables capture attention, the
true value of ILSAs lies in their ability to provide insights into
the educational process.

N Beyond Achievement: ILSAs provide comprehensive datasets
and background variables beyond achievement to understand
educational outcomes over time

W Unlocking Process Data: Process data can provide a window
into students' minds that need to be explored further

N We should move beyond emphasizing the questions that
ILSAs cannot answer and identify the ways in which they can
help us improve the future
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THANK YOU!

NAny questions?

Papanastasiou.e@Unic.ac.cy
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