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What is CBAL?
• CBAL = 

Cognitively-
Based 
Assessments of, for and as 
Learning

• A major ETS research initiative 
focusing on “next generation” 
assessment

2
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Cognitively Based Assessment
An assessment system that measures and develops 
competencies in thinking, judging, and expressing

Paul Deane
Educational Testing Service

Presentation for NCUEE

1
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CBAL Goals

– Cognitively based: grounded thoroughly in 
the modern cognitive and learning sciences

– Assessment of learning: valid, reliable 
measurement of what students know and can 
do

– Assessment for learning: actionable, timely 
information that can guide instruction

– Assessment as learning: tasks that are 
worthwhile educational experiences in their 
own right

4
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Some Key Publications
• The Changing Nature of Educational Assessment

R. E. Bennett, (2015)
Review of Research in Education, Vol. 39, No.1, pp. 370–407

• Cognitively Based Assessment of, for, and as Learning 
(CBAL): A Preliminary Theory of Action for Summative and 
Formative Assessment
R. E. Bennett (2010), Measurement: Interdisciplinary Research & Perspectives, Vol. 
8, No. 2–3, pp. 70–91

• Transforming K–12 Assessment: Integrating Accountability 
Testing, Formative Assessment and Professional Support
R. E. Bennett & D. H. Gitomer (2008), ETS Research Memorandum No. RM-08-13

3
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Implications for 
Admissions Testing

• A high-stakes admissions assessment 
has powerful washback on instruction.

• CBAL philosophy: Build the intended 
instructional impact into the test design 
from the start.

• If the result is an assessment that 
looks more like instruction – that is a 
feature, not a bug.

6
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Hypothesized Action
Mechanisms

Intended Intermediate Effects
1. Increased teacher content

knowledge
2. Increased pedagogical

knowledge and assessment
skill

3. Greater instructional focus on
integrated performance and
higher order skills

4. Roiutine use of formative
assessment to make
appropriate instructional
adjustments

5. Improved student
engagement in learning and
assessment

CBAL Theory of Action

5

CBAL Components

Competency Models/
Learning Progressions

Distributed Summative
Assessments

Multiple Opportunities
for Formative
Assessment

Systematic Professional
Support

Ultimate Effects
1. Improved student
learning with
respect to content
standards

2. More meaningful
information for
policymakers
regarding the
effectiveness of
education, leading
to decisions that
facilitate learning
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The CBAL English Language Arts 
(ELA) Framework

• Different CBAL teams have focused on 
science, mathematics, and the English 
Language Arts.

• My contribution has primarily been to 
the English Language Arts framework

• The CBAL English Language Arts 
framework provides a concrete 
illustration of the larger CBAL approach

8

Copyright © 2013 by Educational Testing Service.

CBAL Emphases
(how we achieve our goals)

• Model authentic tasks
• Combine these tasks into meaningful 

scenarios that reflect key practices in 
the domain.

• Link task performance to learning 
progressions

• Emphasize designs that model 
appropriate strategies with which to 
complete complex performance tasks.

7
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Modeling Authentic Literacy Tasks

9
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Meaningful Scenarios

15
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Domain Analysis:
Key Practices and Learning 

Progressions

24
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What CBAL Looks like in Practice

https://www.ets.org/s/research/videos
/18879_cbal.html

23
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The CBAL ELA Competency Model

• Identifies constructs we wish either 
to measure or to control

• Functions as the domain model from 
an ECD perspective, and identifies 
likely student model variables

26
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Some Key Recent Publications
• From Cognitive-Domain Theory to Assessment Practice. 

Randy E. Bennett, Paul Deane, & Peter W. van Rijn. (2016). Educational Psychologist
51, 1, 1-26. DOI: 10.1080/00461520.2016.1141683. 

• Key Practices in the English Language Arts (ELA): Linking 
Learning Theory, Assessment, and Instruction. P. Deane, J. 
Sabatini, G. Feng, J. Sparks, Y. Song, M. Fowles, T. O'Reilly, K. Jueds, R. Krovetz, & 
C. Foley (2015), ETS Research Report No. RR-15-17

• A Case Study in Principled Assessment Design: Designing 
Assessments to Measure and Support the Development of 
Argumentative Reading and Writing Skills. P. Deane & Y. Song (2014), 
Psicología Educativa, Vol. 20, No. 2, pp. 99–108

• Broadening the Scope of Reading Comprehension Using Scenario-
based Assessments: Preliminary Findings and Challenges. J. P. 
Sabatini, T. O'Reilly, L. Halderman & K. Bruce (2014), L'Année psychologique, Vol.114 
, Issue 04, pp. 693–723

• The Case for Scenario-Based Assessments of Reading Competency
K. M. Sheehan & T. O'Reilly (2012), Chapter in J. Sabatini, E. Albro, & T. O'Reilly 
(Editors), Reaching an Understanding: Innovation in How We View Reading 
Assessment. R&L Education.

25
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Varieties of Text

28

Text

Mode of Interaction

Format

Purpose and Genre

Structure / Organization

Textual Complexity

Task

Student
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A High-Level View

27

Text

Task

Student
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Task

Text Student

Types of Processing

Key Practices

Modes of Cognitive
Representation

Component Tasks

Defining Tasks to Measure the Construct

Copyright © 2013 by Educational Testing Service.

Individual Variation

29

Student
Fluency

Knowledge
Beliefs

Motivation
Metacognition

Text

Task

Executive Control
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Key Practices in the English Language Arts

From ETS Research Report Series
Volume 2015, Issue 2, pages 1 29, 17 JUN 2015 DOI: 10.1002/ets2.12063
http://onlinelibrary.wiley.com/doi/10.1002/ets2.12063/full#ets212063 fig 0001

Copyright © 2013 by Educational Testing Service.

Key Practices = Activity Systems –
Coordinating skills to achieve meaningful goals

• Concept derives from Vygotskian
frameworks for social analysis

• An activity system is a collection of 
activities in which people work together to 
achieve social goals

• Each activity system recruits many 
different types of skills, drawing on 
different cognitive processes and modes of 
representation

31

79



Copyright © 2013 by Educational Testing Service.

Three Types of Cognitive Processing

Confidential and Proprietary. Copyright © 2009 Educational Testing Service. All rights
reserved

34

Construct Cognitive Process

Listening, Reading Interpretation

Speaking, Writing Expression

Strategic & Critical Thinking Deliberation

Each key practice requires different specific forms of
interpretation, expression and deliberation

Copyright © 2013 by Educational Testing Service.

• Most of the key practices involve 
coordination of traditional literacy 
constructs such as reading, writing, 
speaking and listening

• Individual literacy tasks
– require specific kinds of reading and 

writing
– are connected to specific forms of 

thinking and reasoning

33

Types of Cognitive Processing
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Five Modes of Cognitive Representation

Confidential and Proprietary. Copyright © 2009 Educational Testing Service. All rights
reserved

36

Level Description
Social People and their communicative purposes

Conceptual Mental models of the world

Discourse 
(Text Structure)

The structure of texts and discourses

Verbal The structure and meaning communicated 
by language

Print Orthography and other modes by which 
language and text are embodied in physical 
form

Copyright © 2013 by Educational Testing Service.

• Specific literacy tasks often require 
an emphasis on different kinds of 
information

• Many complex tasks can be broken 
down by focusing different parts of 
the task where different kinds of 
reasoning are critical

35

Modes of Cognitive Representation
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An Example: 
Analyzing Task Requirements 

for the Key Practice, ‘Participate in 
Argumentation and Debate’

38
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Task Analysis

• Each key practice has critical 
component tasks

• Each of these tasks can be analyzed to 
identify the specific types of processing 
and the kinds of cognitive 
representations it requires

• This analysis helps us identify the 
knowledge, skills and abilities that 
matter for each of the ten key practices

37
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Create and Evaluate
Arguments

Understand
the Stakes

Consider Positions Explore the
Subject

Organize and
Present Arguments

Appeal Building
(Social, mostly
interpretation and
deliberation)
What do people who are
interested in this issue care
about?
Whose opinions about this
issue matter?
Who am I trying to convince?
How will I convince them?
Who are others trying to
convince? How might they
convince them?

Copyright © 2013 by Educational Testing Service.

Argumentation Subtasks

39

Create and Evaluate
Arguments

Understand the
Stakes

Consider
Positions

Organize and
Present

Arguments

Explore the
Subject
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Create and Evaluate
Arguments

Understand the
Stakes

Consider
Positions

Explore the
Subject

Organize and
Present Arguments

Taking a Position
(Mostly conceptual,
emphasizing
deliberation)
What positions are
reasonable?
Are they all clear and
defensible?
What position should I
take?
How should I focus and
limit my position?

Copyright © 2013 by Educational Testing Service. 41

Create and Evaluate
Arguments

Understand the
Stakes

Consider Positions Explore the
Subject

Organize and
Present Arguments

Inquiry
(Mostly conceptual,
emphasizing deliberation)
What do I know about
the subject?
What don't I know?
How can I find out more?
What information is
relevant?
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Create and Evaluate
Arguments

Understand the
Stakes

Consider Positions Explore the
Subject

Organize and
Present

Arguments

Framing a Case
(Discourse, emphasis on
expression, though
interpretation and
deliberation are also
important)
How should I present my
arguments?
What structure is most
effective and logical?
How will people with
different perspectives
present their arguments?

Copyright © 2013 by Educational Testing Service. 43

Create and Evaluate
Arguments

Understand the
Stakes

Consider Positions Explore the
Subject

Organize and
Present Arguments

Reasons and Evidence
(Conceptual, equal
emphasis on
interpretation,
expression, and
deliberation)
What reasons can I use
to support my
conclusions?
Do I have enough
evidence to support each
reason?
What counterarguments
do I need to address?
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Learning Progressions as a Strategy for 
Assessment Design

• We are building a developmental 
assessment

• Our goal is to inform instruction, not 
simply place students on a scale

• So our basic strategy is to define 
“learning progressions” that function 
both to describe learning goals and to 
define how we will collect evidence for 
specific knowledge, skills and abilities.

46
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Learning Progressions and 
Assessment Design

45
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Illustration: Participating in 
Discussion and Debate 

(Argumentation)
• Four learning progressions specific to 

argument:
– Appeal-building (social)
– Taking a Position (conceptual)
– Reasons and Evidence (conceptual)
– Framing a Case (discourse)

• Each of these is mapped to detailed 
evidence statements targeting levels of 
student performance

48
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Learning Progressions

“ a description of qualitative change in a 
student’s level of sophistication for a 
key concept, process, strategy, 
practice, or habit of mind. …. Each 
progression is presumed to be modal, 
i.e., to hold for most, but not all, 
students. Finally, it is provisional, 
subject to empirical verification and 
theoretical challenge.”

47
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Detail: Part of the fine-grained progression for Reasons and Evidence
Interpretation Expression Deliberation

Prelim-
inary

Identifies reasons 
people give to support 
a specific point

Generates at least one 
reason to support a specific 
point, in sentence form

Can apply template-based 
argument-generation strategies 
(such as making lists or filling in a 
pro-con chart)

Founda-
tional

Identifies supporting 
reasons or evidence in 
a written text and 
relates them to the 
point they support

Generates multiple reasons 
to support a point, and uses 
these reasons to counter 
others' argument in an 
engaging, familiar context

Can apply analytical strategies to 
identify  information needed to 
support a point, reflecting implicit 
understanding of  common 
argument schemes

Basic Recognizes and 
explains the 
relationship between 
main and supporting 
points and keeps track 
of which evidence 
supports which point

Builds logical, 
hierarchically structured 
arguments by selecting and 
arranging reasons and 
evidence to support main 
and subsidiary points

Can evaluate the strength of 
evidence and distinguish sound 
and unsound arguments by 
recognizing common syllogisms 
and fallacies

Interme-
diate

Identifies specific 
points in a text that are 
vulnerable to 
objections and 
counterarguments

Writes simple critiques or 
rebuttals that critically 
provide  both summaries of 
and responses to other 
people’s arguments

Can apply critical-question 
strategies for commonly used 
argumentation schemes to generate 
counterarguments and determine 
how to reinforce specific points

Copyright © 2013 by Educational Testing Service. 49

High Level  Overview – Reasons and Evidence
Preliminary 1. Understands the idea that positions may need to be supported 

with reasons that will be convincing to the audience

Foundational 2.   Recognizes, generates and elaborates on reasons in writing, with 
some awareness of the need for evidence, and uses one's own 
argument to counter others' argument in an engaging, familiar 
context 

Basic 3.   Understands use of evidence and clearly grasps the need to 
provide evidence and reasons that are directly relevant to and 
support the main point and which are logically sound

Intermediate 4.   Understands the role of critique and rebuttal and is able to reason 
about and respond to counterevidence and critical questions

Advanced 5.   Builds systematic mental models of entire debates, and use that 
model to frame one’s own attempts to build knowledge.
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Back to the Test Design: 
How some of the ‘Ban Ads’ tasks 

map back to the Learning Progressions

52
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Mapping to ECD 
(evidence-centered design)

• The overview and specific learning 
progressions define possible student 
model variables.

• The levels in the learning 
progressions define the evidence 
model.

• We then define item types linked to 
cells in the LP, as our task models.

51
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From learning progressions (Level 3):
Can evaluate the strength of 

evidence

Copyright © 2013 by Educational Testing Service.
Confidential and Proprietary. Copyright © 2010 Educational Testing Service. All rights reserved.

From learning progressions 
(Level 1/2):

Identifies reasons 
people give to support 

a specific point
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So how well does 
this approach work?

56

Copyright © 2013 by Educational Testing Service.
Confidential and Proprietary. Copyright © 2010 Educational Testing Service. All rights reserved.

From learning progressions (Level 4):
Write Critiques or Rebuttals
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Dimensionality
Best fitting IRT model had distinct dimensions 
for writing (constructed response) vs. reading 
(selected response) but not for choice of topic

• From Cognitive-Domain Theory to Assessment 
Practice. Randy E. Bennett, Paul Deane, & Peter W. van 
Rijn. (2016). Educational Psychologist 51, 1, 1-26. DOI: 
10.1080/00461520.2016.1141683. 

• Empirical Recovery of Argumentation Learning 
Progressions in Scenario-Based Assessments of 
English Language Arts, P. W. van Rijn, E. A. Graf, & P. 
Deane (2014), Psicología Educativa, Vol. 20, No. 2, pp. 
109–115

58
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Overall Test Characteristics
Overall technical quality comparable to similar 
assessments without scenario structure

Broadening the Scope of Reading Comprehension Using 
Scenario-based Assessments: Preliminary Findings and 
Challenges, J. P. Sabatini, T. O'Reilly, L. Halderman & K. Bruce 
(2014), L'Année psychologique, Vol.114 , Issue 04, pp. 693–723

CBAL: Results From Piloting Innovative K–12 Assessments
R. E. Bennett (2011), ETS Research Report No. RR-11-23

57
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Some Forthcoming Results

Presenting the preparatory tasks 
before the essay writing task produced 
more reliable overall scores than 
presenting the essay writing task first, 
followed by the other tasks.

(forthcoming study by Mo Zhang and others)

60
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Recovery of Learning Progressions
Empirically recovered the order of the levels 
of the learning progression from relative 
difficulty of tasks

• From Cognitive-Domain Theory to Assessment Practice. 
Randy E. Bennett, Paul Deane, & Peter W. van Rijn. (2016). 
Educational Psychologist 51, 1, 1-26. DOI: 
10.1080/00461520.2016.1141683. 

• Empirical Recovery of Argumentation Learning 
Progressions in Scenario-Based Assessments of English 
Language Arts, P. W. van Rijn, E. A. Graf, & P. Deane (2014), 
Psicología Educativa, Vol. 20, No. 2, pp. 109–115

59
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Leading Ideas

• Seek to combine automated scoring 
for general writing quality with 
human scoring for the quality of the 
ideas

• Strong evidence for feasibility of the 
approach

62
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Scoring Writing

61
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Rubric for Quality of Argument
Level 4 (Clearly Competent)
Command of Argument Structure
• States a clear position on the issue
• Uses reasons and evidence to build a case in support of the position
• May also consider and address counterarguments
Quality and Development of Argument
• Makes reasonable claims about the issue
• Supports claims by citing and explaining relevant reasons and/or 

examples
• Is generally accurate in its use of evidence
Awareness of Audience
• Focuses primarily on content that is appropriate for the target 

audience
• Expresses ideas in a tone that is appropriate for the audience and 

purpose for writing

64
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Key Publications

• On the Relation Between Automated Essay Scoring and Modern 
Views of the Writing Construct. P. Deane (2013). Assessing 
Writing, Vol. 18, No. 1, pp. 7–24

• Automated Essay Scoring in Innovative Assessments of Writing 
from Sources. P. Deane, F. Williams, V. Weng, & C. S. Trapani (2013)
Journal of Writing Assessment, Vol. 6, No. 1

• Covering the construct: An approach to automated essay scoring 
motivated by a socio-cognitive framework for defining literacy 
skills. P. Deane (2013). Chapter in M. D. Shermis & J. Burstein 
(Editors), The Handbook of Automated Essay Evaluation: Current 
Applications and New Directions. Routledge.

• Automated Scoring Within a Developmental, Cognitive Model of 
Writing Proficiency. P. Deane, T. Quinlan, & I. Kostin (2011)
ETS Research Report No. RR-11-16.

63
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Score Reporting

66
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Rubric for General Writing Quality
Level 4 (Clearly Competent)
It is adequately structured
Overall, the response is clearly and appropriately organized for the task. Clusters of 
related ideas are grouped appropriately and divided into sections and paragraphs as 
needed. Transitions between groups of ideas are signaled appropriately
It is coherent
Most new ideas are introduced appropriately. The sequence of sentences leads the 
reader from one idea to the next with few disorienting gaps or shifts in focus. 
Connections within and across sentences are made clear where needed by the use of 
pronouns, conjunctions, subordination, etc.
It is adequately phrased
Ideas are expressed clearly and concisely. Word choice demonstrates command of an 
adequate range of vocabulary. Sentences are varied appropriately in length and 
structure to control focus and emphasis
It displays adequate control of Standard Written English
Grammar and usage follow Standard Written English conventions, but there may be 
minor errors. Spelling, punctuation, and capitalization follow Standard Wirtten
English conventions, but there may be minor errors.

65
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Some Key Publications
• Keeping Your Audience in Mind: Applying Audience Analysis to the 

Design of Interactive Score Reports. D. Zapata-Rivera & R.I. Katz, (2014)/ 
Assessment in Education: Principles, Policy & Practice, Vol. 21, No. 4, pp. 442–
463

• Comparing Graphical and Verbal Representations of Measurement Error 
in Test Score Reports. R. Zwick, D. Zapata-Rivera, & M. Hegarty (2014). 
Educational Assessment, Vol. 19, No. 2, pp. 116–138

• Exploring Teachers' Understanding of Graphical Representations of 
Group Performance. D. Zapata-Rivera, & M. Vezzu, & W. VanWinkle. ETS 
Research Memorandum No. RM-13-04

• Applying Score Design Principles in the Design of Score Reports for 
CBAL™Teachers. D. Zapata-Rivera, W. VanWinkle, & R. Zwick (2012). ETS 
Research Memorandum No. RM-12-20.

• Designing and Evaluating an Interactive Score Report for Students. M. 
Vezzu, W. VanWinkle, & D. Zapata-Rivera (2012). ETS Research Memorandum 
No. RM-12-01

• Designing and Evaluating Score Reports for Particular Audiences
D. Zapata-Rivera (2011). ETS Research Report No. RR-11-45

• An Evidence-Centered Approach to Using Assessment Data for Policymakers. 
J. S. Underwood, D. Zapata-Rivera, & W. VanWinkle (2010). ETS Research Report No. 
RR-10-03

68
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Overview

• Some research, focusing on methods of 
presenting how well students are performing on 
specific key practices and especially learning 
progressions

• Not as well developed as the test design piece 
thus far

• Limits to what I can say without touching on 
work currently being done to develop new ETS 
product, WinSight, based on CBAL thinking.

• Will present some examples of reporting ideas 
and CBAL research related to it

67
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Major Themes

• Focus on how to make score reports 
easier to use and understand

• Experimentation with best ways to 
present testing concepts graphically

• Exploration of how to present 
innovative ideas (i.e., student status 
on learning progressions)
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Implications for 
Admissions Testing

76
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Some Caveats

• These are proof of concept ideas, not 
part of an operational system

• They are designed for the intended 
CBAL use case (gradually updating 
information about student performance 
from multiple smaller assessments 
given over the course of the year)

• Application to admissions testing would 
be different

75
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Similarity to Classroom Exercises

• The constraints of high-stakes 
testing can make admissions tests 
look very different from classroom 
practice

• But CBAL assessments are easily 
repurposed as classroom exercises. 

78
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The Value of Contextualization

• Traditional approaches to testing often 
try to decontextualize assessment tasks

• Attempts to use more authentic tasks 
are often criticized on the grounds that 
they damage measurement.

• CBAL research suggests that we can 
maintain desirable measurement 
properties in an assessment that looks 
much more like a realistic, authentic 
task

77
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Caveats and Conclusions

• At ETS we are only just beginning to move 
this work from research into practice in 
high-stakes tests

• Testing regimes differ with national culture. 
This must be taken into account in any 
attempt to learn from CBAL experience and 
apply it in another country.

• But even so … the results of CBAL research 
are encouraging, and suggestive.

80
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Can we go beyond a single score?

• In admissions testing, everything 
reduces to a single number for a 
subject area (math, reading, writing).

• Subscores are limited in reliability. 
• But users always want subscores!
• CBAL approach might help – but only if 

link to classroom assessment makes it 
easier to gather more information over 
the course of the year
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