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Abstract

e This presentation will recount some of the technological changes over
the last 30+ years, and how they have influenced they way in which
International large-scale assessments are designed, carried out,
delivered, and reported. Advances in the areas of test development,
operations, psychometrics, and reporting will be highlighted, as will
changes in curricular expectations and the assessed domains. The
presentation will conclude with a review of some of the newer
technologies and processes that are currently under development
and implementations, and how these might shape the future of large-
scale assessments.
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What's a fax machine?
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What’s a copy center?
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What did | mean with Al?

2 IERI : @ IEA x cortecs



What is Artificial Intelligence (Al)?

e Al is the ability of machines or computer systems to perform tasks
that typically require human intelligence, such as thinking, learning,
problem-solving, and decision-making. It's about creating intelligent
systems that can understand, adapt, and act in complex situations,
making them useful for a wide range of applications that simplify and
automate human tasks.

v" Mimicking Human Intelligence
v' Learning from Data

v Performing Complex Tasks
e Lately people use Al to refer to generative Al
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But first...

e Let us recap what large-scale assessments are about
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What are Large-scale Assessments?

e They are “surveys” designed to measure what groups of people know
and can do in one or more domains of interest.

v Mathematics, Reading, Science, etc.

e Also known as “group-score assessments” because of their focus on
optimizing reporting at the group level, and not individuals

e They are considered “large” not necessarily because of the amount of
people assessed or the length of the instruments, but rather because
of their goal to assess several domains, in combination with a broad
spectrum of demographic and contextual variables
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About Large-scale Assessments

e Over the past 20 — 30 years, “large-scale assessments” have become
a “household name” in the field of education

e They are often cited by policy makers as justification for their
recommendations and actions

e There has been a significant increase in the number of countries
Interested in designing and implementing their own national
assessment, and wanting to participate in international large-scale
assessments
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What are Large-scale Assessments?

e Designed to have little or no consequences for the individual
participants

e Because of their low-stakes nature, they optimize reporting at the
group level and do not emphasize accurate measurement of

iIndividuals

v Rely on methods and procedures that optimize reporting group level
statistics

v' Multiple-matrix sample designs, item response theory and population
modeling
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Commonly Assessed Domains

e Mathematics, language and scientific knowledge and skills
e Civics and citizenship education

e Computer literacy

e Problem solving

e Financial literacy

e New and Innovative Domains
v' Learning in the Digital World
v' Media and Artificial Intelligence Literacy
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Media and Artificial Intelligence Literacy

e This new assessment is envisioned as a simulated environment that
would allow the collection of evidence for multiple competencies of
the literacy model. These competencies are assessed using a variety
of functional tools that are accessible to students in a realistic way
throughout the assessment (e.g., realistic simulations of the internet,
social media, and generative Al tools).
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What they are NOT (... by Design)

e They are NOT intended to be used for reporting performance of
iIndividuals, or small groups (schools, their teachers, etc.)

v" They lack this level of precision

e They are NOT intended to be used for accountability purposes of
Individuals, or small groups
e They are NOT limited to assessing in-school populations

v' There are household studies (PIAAC) and out of school youth studies
(PISA-D Strand C)

e They are NOT to be used to dictate curriculum or teaching methods,
but to measure outcomes of the implementation of these
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Functions of Large-scale Assessments

e Benchmarking function
v" Provide comparable indicators on student performance and schooling
practices within and across countries
e Analytic function

v' Suggest hypotheses about

 Relationship between student performance and factors that may influence
performance

e Areas where students have particular strengths or weaknesses
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Functions of Large-scale Assessments

e Inventory function

v" Provide information about what people know and can do, surplus and
deficiencies of skills

v Where and how are these skill distributed across different demographic
groups
e Development function
v' Collect data on strengths and weaknesses of the system
v' Data on what the present looks like, and how the future might look like
v" Modeling “good” assessment behavior
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But... why do we care about this?

e Preparedness for today, and for tomorrow
v' Can those assessed meet the challenges of today and of tomorrow?
e But do we know what tomorrow will look like and what skills and
knowledge will be necessary?
v' We have some idea

v Knowing how students do in today’s world helps us make educated
guesses about how they will likely do tomorrow
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Methods and Technigues of Large-scale
Assessments

e Complex sample designs
v' Probabilistic, multi-stage, stratified samples
e Complex assessment designs

v' Relatively large pool of items, where each respondent answers only to a
portion of them

% py,_/ TIMSS & PIRLS
& ’ER’ 16 "g IEA gosToncoriece



About the Complex Assessment Designs

e Item response theory links performance across the different forms
used within and between years

v"Increase in the amount of assessment content covered
v' Explosion in the number of inferences we can make
e Use of latent regression models to obtain unbiased estimates of the
distribution of knowledge and skills, and group differences
v' Conditioning and Plausible Values

v To the “extreme” that a person does not need to take a test for us to be
able to estimate their possible results — but someone like that person
does!
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So many options...
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Basic Goals of the Designs

e Inform on performance on broad areas of knowledge and skills

v" Not tied to a specific curriculum of a country

v Content defined by frameworks developed by the consensus of
participating countries

e Reports of performance of groups of students, not individuals

e There is a limited assessment time
v Assessment time is generally limited to no more than 2 hours per person
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How do New Technologies Help us?

e Make work “easier” for some people
e Improves what we do
e Expands what we can do
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Speaking of making work easier...

e The “biggest” and most influential change is the way in which we can
exchange information

v Remember the pandemic?

e We can exchange, disseminate, update information pretty much
Instantaneously (with some caveats...)

e Our systems are faster and more reliable
v' Faster computers
v' Cloud computing and storage
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Data Capture

e Paper and pencil

v' Manual entry of responses

v' Scanned copies or responses
e Observers

v Performance Assessments — very popular in the 90s!
e Digital capture

v' Students enter responses themselves
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Delivery of the Assessments

e Static/Fixed
v' Paper and pencil
v" One-on-one
e Digital delivery
v"Increases diversity of content delivered
v Facilitates data capture and scoring
v' Allows for adaptivity
e Group adaptivity
e Individual adaptivity
e Adaptivity based on special needs
v" No, you cannot have read-aloud for a reading test
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Performance Assessment

e Assessment components
v' One-on-one assessment

v Practical tasks: Students would perform tasks that mimicked real-world
and laboratory situations. This allowed for the evaluation of procedural
and manipulative skills, in addition to content and conceptual knowledge.

v' Performance scoring: Assessments involved a combination of scoring for
content knowledge, procedural knowledge, and problem-solving skills,
giving a richer picture of a student's scientific understanding than a
written test alone.

v Assessment kits: The "kit" would have included all the necessary
equipment and materials for students to complete these tasks

Y p;_/ TIMSS & PIRLS
& ’ER’ 2 "g IEA gosToncoriece



Generation of Test Questions

e ltem writing committees
v' Subject and curricular experts
v' Trained on item writing
v" Review and select from dozens of items, and fill in the holes
e Reading - Search for text passages
v" All the issues with copyright of text, reproducibility, translatability
v' Can texts and questions be generated with Al?
v Promises and challenges
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Translations and Adaptation

e Automatic translations and adaptations and storage of the
assessment materials

e Take a look at the screen
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Analysis Technigues

e Computing means and percentages

e Percentages meeting benchmarks

e Linear and logistics regression analysis
- HLM, SEM, etc., etc...

e What's next?
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Calculation of Achievement Estimates

e No imputations
v' Average score
v" Percent correct
e Imputing achievement scores
v From no conditioning variables to many conditioning variables
v" How many conditioning variables do we select and how?
e Increasing the number of plausible values
v' Started with five, now 10, what’s next?

e No matter how fancy the items are, the responses are “still” reduced
to a sequence of 1s and Os
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Analysis of Background Data

e Using BQ responses as-is and establish thresholds for reporting
e Imputations of BQ responses
v" Multiple techniques available
e Imputation of BQ scales
e Imputations of data sets
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Avallability of Data and Analysis Tools

e Results available in final reports

e No publicly available code
v" Pre-calculated results in almanacs/compendia

e Publicly available databases and code
e “User friendly” interfaces (e.g., IDB Analyzer, RALSA)
e Interactive data analysis (International Data Explorer)

e Plethora of “raw” analysis software in R, Stata, etc. that require the
user different levels of programming skills and knowledge

e Not publishing actual code for the analysis might be considered as
“lack of transparency”
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Item Types and Scoring

e Rules-based scoring
v" Multiple choice (select one option)
v' Multiple selection (select many options)
v Pairing (pair elements from two lists)
v' Ordering (put events or actions in sequence)

e Constructed responses

v" Write a response in response to a question (i.e., what elements in the
story tell us that the character was scared)

v Many new developments coming up for PIRLS 2026
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Item Types and Scoring

e Are the constructed response guestions really “not” rules-based? Or
can we use language models to develop complex rules to score these
responses?

v' Prepare a prompt with the text, the question, the scoring guide and ask
the machine to categorize the responses

v" Check cross country reliability using semantic similarity
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Protection of Personal Information

|
e Evolving guidelines and legal framework for collecting, using, storing,
sharing personal information

v How are these being adapted in light of the new and evolving
technologies?
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Avallability of Log Files

e We can now “potentially” track what the students do when
responding to the questions

v" Actions (e.qg., clicks, mouse movements, eye movements, scrolling,
pages visited, revisiting items)

v Timing (e.g., time to first response, time spent responding)

e Very useful for forensics (e.g., detect cheating, distracted or
disengaged behaviors)
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Avallability of Log Files

e How does this help up understand what students know and can do?

v" We can better understand how students go about responding to the
items

e Very useful for designing and writing questions and tasks
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Reporting

e Academic Journals and “brief” study reports
e Tome like reports
e Interactive and highly selective viewing of results

e Timely availability and updating of results and technical
documentation

e Open-access documents
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The Questions Remain

e What is it that we can know now, given our most modern methods

and procedures, that would help us know what the future will look
like for those we are assessing?

e How can we assess this with more efficient and effective methods?
v Effective: doing the right thing to achieve a desired outcome

v Efficient: doing things right by using resources wisely to complete a task
with minimal waste of time, money, or effort
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What are we Working on?

e Automated scoring

v How do we verify that the automated scoring system works within
countries, between years and between countries

e Automated generation of texts and gquestions
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Goals of PISA

e Broadly speaking, to answer the following questions
v' Are students well prepared to meet the challenges of the future?
v Are they able to analyze, reason and communicate their ideas effectively?
v' Do they have the capacity to continue learning throughout life?

e PISA represents a commitment by the governments of OECD countries to
monitor the outcomes of education systems in terms of student achievement
within a common framework that is internationally agreed upon.

e Measure how well 15-year-old young adults approaching the end of
compulsory schooling are prepared to meet the challenges of today’s
knowledge societies.

v The assessment is forward-looking: rather than focusing on the extent to
which these students have mastered a specific school curriculum, it looks at
their ability to use their knowledge and skills to meet real-life challenges.
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Goals of PIRLS

= PIRLS assesses the two overarching purposes for reading that account for
most of the reading done by young students both in and out of school

v" For the literary experience, and
v To acquire and use information.

e In addition, PIRLS assesses four broad-based comprehension processes
within each of the two purposes for reading:

v' Focus on and retrieve explicitly stated information
v Make straightforward inferences

v Interpret and integrate ideas and information, and
v' Evaluate and critique content and textual elements.

= Measures the ability to understand and use those written language forms
required by society and/or valued by the individual.
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Goals of TIMSS

e TIMSS assessments use national curricula as the major organizing
concept. Assessments are based on comprehensive frameworks that
are built in collaboration with participating countries to describe the
knowledge and skills expected of students at fourth and eighth
grades.

e TIMSS is an international assessment of student achievement in
mathematics and science at fourth and eighth grades.

e Looks at three interrelated aspects:

v' The intended curriculum, the implemented curriculum, and the achieved

curriculum (what was supposed to be taught, what was taught and how,
what was learned)

Y p;_/ TIMSS & PIRLS
& ’ER’ 42 "g IEA gosToncoriece



Thank you!
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