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Introduction
It may seem counter intuitive to suggest that the science of measurement and its practice should be re-purposed to include
a responsibility for contributing to the development of the abilities they were created to measure. This assertion of
responsibility is particularly problematic given the grounding of measurement science in values associated with the classic
scientific method and the methods of knowledge production; where analysis, observation and documentation that do not
alter the target phenomena are privileged. In other words, measuring the length of an object ought not make that object
longer or shorter as a consequence of its being measured. But we argue that educational assessments can, and should, help
cultivate the abilities of the human subjects being measured by educational assessment. For example, consider for a
moment epistemic games, programmed instruction, or Socratic dialogues. Obviously, mental abilities are not univariate,
nor are they immutable, as is the length of a defined rectangle. Rather, mental abilities can be developed. We believe that
such abilities can be cultivated through the use of catalytic and developmental educational assessments and the use of the
same as instruction, or for learning.
In 2015, the (ETS) Gordon Commission on the Future of Assessment in Education concluded that the future science of
measurement, and its practice in educational assessment, can and should inform and improve the processes and
outcomes of teaching and learning. With support from the National Science Foundation, Gordon and his associates have
continued to investigate these ideas. Recent findings from this work were reported to the NSF in the 2017 report, Human
Diversity, Equity and Achievement in STEM Education (Gordon, 2017) and are also included in a new book just published
(October, 2019) by Third World Press. The volume, titled Human Variance and Assessment for Learning, was edited by
Eleanor Armour-Thomas, Cynthia McCallister, A. Wade Boykin, and Edmund W. Gordon.
EWG(2019)

Please see additional information about the Gordon Commission and its findings at:
https://www.ets.org/research/policy_research_reports/gordon_commission
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Diagnostic Assessment and Human Variance (back to list)
Introduction to Diagnostic Assessment: The Challenge of Human Variance
The sciences of assessment have struggled with the complexities of human variance since their foundation and
creation. During the first six decades of the twentieth century, controversies swirled around variance due to race.
In the 1970s and 80s, variation due to disabilities became prominent and during the 1980s concerns shifted to
diversity due to gender. The formative assessment movement began during the 1970s as a reaction to the
limitations of high stakes testing in schools. The field of assessment began moving beyond the dichotomy of
formative and summative assessment during the 1990s. A new consensus formed, finding both formative and
summative assessment necessary, and that assessment was incomplete unless both were included. Formative
assessment was tasked with the responsibility of diagnostics, and summative assessment was responsible for
accountability and as an indicator of the need for school reform. Throughout the country assessment found
persistent gaps between majority and minority youngsters. The movement toward local, state and national
standards for school reform provided a background for school reform. The turbulence of the sixties, seventies, and
eighties gave way to a time of disciplinary reflection and new directions. In 1995, Gordon made a radical proposal
that the assessment sciences have the capacity to diagnose and prescribe new directions for teaching and
learning. Garcia and Pearson (2004) began reconceptualizing the purposes of assessment and proposed that
assessment could help broaden the curriculum rather than narrowing it, while at the same unburdening teachers
and administrators.
Some researchers took an approach equating statistical variation with human variation as guidelines to educational
reform and emphasized the importance of summative evaluation and testing. Van der Vijer and Tanzer (2004)
suggested that bias in testing can be mitigated and testing improved by differentiating between test bias and
equivalence. Bias was defined in terms of construct validity while test equivalence was defined in terms of the
3
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levels at which scores can be obtained. Frey and Detterman (2004) focused upon the g factor (general
intelligence), as a way of including equitable testing into the assessment process. Helms (2007) takes the view that
fairness in testing can be achieved by statistically removing the variance due to groups from the assessment
process. Within this same tradition, Draper (2009) proposed catalytic assessment in which dichotomous (yes, no),
answers are joined with multiple choice questions to provide an in-depth assessment process. The views of Van
der Vijer and Tanzer, Helms and their colleagues have prioritized construct validity, and successfully so, though
they neglected cultural and interpretive validity.
One group of researchers want to account for human variation and diversity by including values, language and
culture into the assessment process. These researchers are interested in cultural and population validity and view
assessment as a mechanism to diagnose the social and cultural forces that impede the achievement of minority
youngsters. Solano, Flores, and Barber (2001) indicate that the cultural validity of science assessment must include
student values, beliefs, experiences, and communication styles. Gielen, Dochy, and Onghena (2011) propose that
the influence of peers should be a part of educational assessment. Del Rosario, Trumbull and Solano (2011) argue
that the assessment of learning must include language, cognitive style, and culture in order to achieve an equitable
assessment of achievement in classrooms. Montenegro and Jankowski (2017) are advocates of culturally
responsive assessment with the goal of improving student learning through the authentic documentation of what
students know and can do. Price (2018), affirms the above in an interview and concludes that assessment literacy
by students provide student guidelines for achievement and learning. She suggests that such guidelines will make
the unfamiliar (assessment) more familiar (the curriculum) and enhance learning. Brignall III & Valey (2017)
propose that students should learn and be informed about the values of their language and culture as a part of their
curriculum, requiring training of faculty to teach these complex subject matters.
No Child Left Behind (2002) legislation marked the legislative mandating of national standards and a response to
human variation and educational diversity. Inequality in schooling outcomes was, and is, a continuing dilemma for
schools. DeLuca and Lamb (2014) endorse the assessment for education movement by proposing that the standards
for the No Child Left Behind are a suitable framework to begin the “diagnosis” of learning. Thurlow (2014) reminds
researchers that it is critical to include students with disabilities in standards-based assessment. Shepard, Penuel
4
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and Davidson (2017) provide a historical perspective on the setting of national standards and changing educational
policies as a consequence of shifting from No Child Left Behind to Every Child Succeeds. Boykin (2014) worries
that adherence to national standards and even formative assessment might sustain an exclusionary function for
students of color. The current pattern of large-scale testing coupled with localized formative assessment ignores
the capacity-building possibilities of education and continues to focus on assessment of students rather than
assessment for education.
In recent years, accounting for human diversity and variation has quickened the pace of including formative
assessment and diagnosis as the intersection between teaching, learning, and assessment. Wall and Gordon (2014)
propose that assessment should not just focus upon developed abilities but also include the development of new
abilities and include the concept of intellective competence, as a generalized set of abilities that fall along a
continuum from developed abilities to the abilities and dispositions to solve traditional and novel problems.
Pelligrino, Wilson, Koenig & Beaty (2014) link formative (internal) and summative (external) assessment through
the development and elaboration of programmatic development in which the links between the different stages of
teaching and learning are evidence-based. Black and Williams (2018) and Black (2015) move beyond the
summative and formative evaluation to advocate an integration of theory of practice beginning with a theory of
pedagogy that informs and includes teaching, learning, and disciplinary knowledge. The concern with formative
and summative assessment extends beyond the U.S. to Europe, and Pereira, Flores, & Niklasson (2016) document
the Bologna process, the European approach to include non-test data into the processes of assessment. Chiappe,
Pinto and Arias (2016) are advocates of Open-Assessment of Learning (OAoL) and the increasing importance of
information technology and computers in the assessment process.
1

Gordon, E. (1995). Toward an
Equitable System of Educational
Assessment. The Journal of Negro
Education, 64(3), 360-372.
doi:10.2307/2967215

This article addresses the challenges posed for traditional approaches to
instruction and assessment in their use with students from diverse
backgrounds. It argues that equity problems in assessment are secondary to
the failure to achieve equity through educational treatments. Woven
throughout is an overarching concern with teaching, learning, and
assessment as constructive, interactive, and reflective processes. Several
5
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assessment alternatives are discussed: the "unbundling" of standardized tests
to render them more informative of teaching and learning; the diversification
of tasks, contexts, referents, and canonical content; the introduction of
examinee/examiner choice between items or performance options; and the
use of portfolios and other curriculum-embedded approaches.
2

del Rosario Basterra, M., Trumbull,
E., & Solano-Flores, G. (2011).
Cognition, Culture, Language, and
Assessment: How to Select
Culturally Valid Assessments in the
Classroom. In Cultural Validity in
Assessment (pp. 88-111).
Routledge.

In order to be effective across the broad range of students in U.S. classrooms
today, teachers must know how to accurately and equitably assess learning.
To do so, they need to be aware of the role that cognition, language, and
culture play in children’s perception and understanding of the world and how
they can use that knowledge to ensure culturally valid assessment practices in
their classrooms. This chapter is divided into two main sections. The first
provides an overview of key research findings on the overall impact of culture
and language on cognition and assessment. The second section discusses
ways to promote equitable assessment in the classroom, taking into
consideration the impact of students’ cultural and linguistic backgrounds. For
the sake of simplicity, the terms “test item” and “assessment task” are used
interchangeably.

3

Helms, J. E. (2006).Fairness is not
validity or cultural bias in racialgroup assessment: A quantitative
perspective. American
Psychologist, 61(8), 845.

When test scores that differ by racial groups are used for assessment
purposes, resulting decisions regarding members of the lower scoring group
are potentially unfair. Fairness is defined as the removal from test scores of
systematic variance attributable to experiences of racial or cultural
socialization, and it is differentiated from test-score validity and cultural bias.
Two fairness models for identifying, quantifying, and removing from test
scores construct-irrelevant variance attributable to racial or cultural
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psychological attributes are presented. (PsycINFO Database Record (c) 2019
APA, all rights reserved)
Clapper, A. T., Morse, A. B.,
Thompson, S. J., & Thurlow, M. L.
(2005). Access Assistants for State
Assessments: A Study of State
Guidelines for Scribes, Readers,
and Sign Language Interpreters.
Synthesis Report 58.
National Center on Educational
Outcomes, University of
Minnesota.

For several years, states have listed the accommodations allowed on state
assessments. States soon found that the definitions of these accommodations
varied not only across states, but also within states and even in schools. Over
the past few years, states have made greater attempts to define each
accommodation and to decide whether the accommodation provided valid
test results. During that time, the National Center on Educational Outcomes
has recorded accommodations used by states and their definitions and
decisions about validity. As the authors studied accommodations use, they
found that there are accommodations that require human assistance in order
to administer, but that rarely came with instructions about how they were to
be delivered or qualifications of the human assistants. They decided to delve
deeper and look for state guidelines for these individuals, who they are now
calling "access assistants." Guidelines from state education department Web
sites were searched, letters sent, and phone calls made to all 50 states to find
out what existed for access assistants. They found 22 states with guidelines for
one or more of the access assistants that were the focus of their study-scribes, readers, and sign language interpreters. Variations across state
guidelines extended from breadth and depth to format and ease of access.
They found 14 states with guidelines describing the qualifications or
characteristics of scribes, readers, or sign language interpreters. The report
concludes with a description of several challenges to the development of state
7
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guidelines for access assistants, and recommendations for meeting those
challenges. The following are appended: (1) State Documents Containing
Guidelines for Access Assistants; (2) Examples from State Guidelines for
Access Assistants; and (3) Examples from State Guidelines Specifying
Qualifications and Characteristics of Access Assistants. (Contains 2 tables.)
4

Van de Vijver, F., & Tanzer, N. K.
(2004). Bias and equivalence in
cross-cultural assessment: An
overview. Revue Européenne de
Psychologie Appliquée/European
Review of Applied Psychology,
54(2), 119-135.

In every cross-cultural study, the question as to whether test scores obtained
in different cultural populations can be interpreted in the same way across
these populations has to be dealt with. Bias and equivalence have become the
common terms to refer to the issue. Taxonomy of both bias and equivalence is
presented. Bias can be engendered by the theoretical construct (construct
bias), the method such as the form of test administration (method bias), and
the item content (item bias). Equivalence refers to the measurement level at
which scores can be compared across cultures. Three levels of equivalence
are possible: the same construct is measured in each cultural group but the
functional form of the relationship between scores obtained in various groups
is unknown (structural equivalence), scores have the same measurement unit
across populations but have different origins (measurement unit
equivalence), and scores have the same measurement unit and origin in all
populations (full scale equivalence). The most frequently encountered
sources of bias and their remedies are described.

5

Solano‐Flores, G., & Nelson‐
Barber, S. (2001). On the cultural

We propose the concept of cultural validity as a form of test validity in science
assessment. The conceptual relevance of cultural validity is supported by
8
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6

validity of science assessments.
Journal of Research in Science
Teaching: The Official Journal of
the National Association for
Research in Science Teaching,
38(5), 553-573.

evidence that culture and society shape an individual's mind and thinking. To
attain cultural validity, the process of assessment development must consider
how the sociocultural context in which students live influences the ways in
which they make sense of science items and the ways in which they solve
them. These sociocultural influences include the values, beliefs, experiences,
communication patterns, teaching and learning styles, and epistemologies
inherent in the students' cultural backgrounds, as well as the socioeconomic
conditions prevailing in their cultural groups. We contend that current
approaches to handling student diversity in assessment (e.g., adapting or
translating tests, providing assessment accommodations, estimating test
cultural bias) are limited and lack sociocultural perspective. We find that
attaining cultural validity may conflict with current basic principles and
assumptions in testing, such as item independence and standardization. We
discuss the ways in which adopting cultural validity as a criterion for test
validity makes it necessary to shift assessment paradigms and adopt new
procedures for assessment development. © 2001 John Wiley & Sons, Inc. J Res
Sci Teach 38: 553–573, 2001

García, G., & Pearson, P. (1994). .
Assessment and Diversity. Review
of Research in Education, 20, 337391.

Systemic reform in public education has undoubtedly been the most common
educational goal of the past decade. As this movement toward full-scale
overhaul of the structure, content, and process of education has gathered
momentum, educational assessment has assumed an increasingly prominent
position. The prominence of assessment seems to stem from its potential to
fuel the entire reform process (L.B. Resnick & Resnick 1992; Wiggins, 1989,
1992). The political logic of those who rely on assessment as an instrument of
9
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reform seems ironically, to stem from a deep-seated belief that assessment
has been responsible for many of our educational woes: Since curriculumnarrowing, standardized, multiple-choice tests created the problems from
which schools teachers and students now suffer (Shepard 1989), the key to a
liberating curriculum must be an assessment system in which broader more
challenging and more authentic educational values are operationalized and
promoted (Simmons & Resnick 1993).
7

A. Wade Boykin. (2014). Human
Diversity, Assessment in Education
and the Achievement of Excellence
and Equity. The Journal of Negro
Education, 83(4), 499-521.
doi:10.7709/jnegroeducation.83.4.
0499

In recent years, large scale educational assessments coupled to more
localized formative assessments have served as key drivers for educational
reform. However, without other crucial considerations taken into account,
current assessment practices can easily serve an exclusionary function for
individuals whose experiences are construed as outside the mainstream of
our society. This wastes crucial human talent. To counter this, more focus
should be put on assessment for learning rather than assessment of learning;
and on assessment of the learning context and not just assessment of students.
Moreover, educational assessments should be coupled with a schooling
purpose that emphasizes more human capacity building rather than sorting
and selecting. The thrust here is that it is a societal good to foster extensive,
high level knowledge, skills, and abilities in intellectual, technical, and civic
participation domains, for successive cohorts of the American population. And
in turn, assessments should function principally to help actualize such human
capital production.

10
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8

DeLuca, C., & Lam, C. (2014).
Preparing Teachers for
Assessment within Diverse
Classrooms: An Analysis of
Teacher Candidates'
Conceptualizations. Teacher
Education Quarterly,41(3), 3-24.

Under the current standards-based framework of public education in the US,
and in other parts of the world, teachers are required to purposefully use
assessments to individualize instruction for students with diverse learning
needs (Darling-Hammond & Bransford, 2005; Ryan & Feller, 2009). This
standards-based framework was initiated through the No Child Left Behind
legislation (NCLB, 2002) and more recently re-inscribed through the Blueprint
for Reform act (USDOE, 2010). Underlying these public policies is the belief
that every student can achieve state educational standards when provided
with sufficient instructional support and, if necessary, provisions for
accommodation.

9

Thomas W. Brignall III, & Thomas
L. Van Valey. (2017). Approaches
to Diversity Education: A Critical
Assessment. Humboldt Journal of
Social Relations, 39, 117-127.
Retrieved from
http://www.jstor.org/stable/90007
875

The idea that differences in race, gender, religion, sexuality, age, or other
categories deemed unworthy of group inclusion shouldn’t matter when it
comes to people’s access to all that a society has to offer, is central to the
teaching of diversity. Diversity courses can be powerful vehicles, not only for
teaching students about social change and reclaiming the principles of past
and present civil rights leaders, but also for refuting the notion that we
already live in a largely egalitarian society. This paper examines what a small
sample of diversity texts employ with respect to key concepts and definitions.
It also makes recommendations for changes and tools to help move the
discussion from diversity and tolerance to inclusion and social justice. Lastly,
it argues that there is need for specific training for faculty who teach about
diversity in order for them to be prepared for some of the critical questions
they will be asked by their students.

10

David Wall Rice, & Edmund W.
Gordon. (2014). A Challenge to

Across the education enterprise, assessment, teaching, learning and
achievement standards are central. But the explication of what we want
11
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Assessment for Education: Guest
Editorial. The Journal of Negro
Education, 83(4), 430-432.
doi:10.7709/jnegroeducation.83.4.
0430

learners to know about specific disciplines and to be able to do in meeting
these standards must be considered as instrumental as what we want learners
to be and to become. Strictly speaking, Binet-rooted “scholastic aptitudes”
are not far from the mark in an effort to achieve distance from specific content
covered in diverse national curricula. These scholastic aptitudes can be
thought of as generalized developed abilities that not only reflect the capacity
to handle academic work, but also, more importantly, they reflect abilities
that result from high-quality education. Instead of scholastic aptitudes,
however, we think the most appropriate term is “intellective competencies.”
These developed abilities are not so much reflected in the specific disciplinebased knowledge a student may have acquired, but in the ability and
disposition to use the meta-products of having learned to engage and solve
quotidian and novel problems adaptively.

Martha L. Thurlow. (2014).
Accommodation for Challenge,
Diversity and Variance in Human
Characteristics. The Journal of
Negro Education, 83(4), 442-464.
doi:10.7709/jnegroeducation.83.4.
0442

Assessment accommodations emerged during the 1990s as the avenue to
access for students with disabilities so that they could participate in national,
state, and district assessments at a time when lack of participation was the
norm rather than the exception. Much has changed since that time. The
purpose of this article is to explore the continuing evolution in perspectives
on instructional and assessment accommodations, including changing views
about accessible assessments. It explores ways in which educational needs
not due to disability or limited English proficiency are being addressed
through greater accessibility and through the provision of accommodations.
Lessons learned from disability research and practice is applied to student’s
other than those with identified disabilities or those with limited English
proficiency.

12
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Supporting a Diverse Student
Body: Assessment Literacy of Staff
and Students – An Interview with
Margaret Price. (2018). In
Auferkorte-Michaelis N. & Linde F.
(Eds.), Diversität lernen und lehren
– ein Hochschulbuch (pp. 44-52).
Opladen; Berlin; Toronto: Verlag
Barbara Budrich. Retrieved from
http://www.jstor.org/stable/j.ctvb
kjx58.6

How does assessment literacy relate to diversity? What it is to be a competent
student has radically changed from what was expected in traditional higher
education. Students need to demonstrate their knowledge and skills in a
range of ways through varied types of assessment. And the diverse student
body arrives in higher education with different experiences, beliefs and
motivation. All of them need support to help them do their best. This means
that students need greater understanding of the purposes and processes of
assessment. Development of assessment literacy allows each
individual student to bring their own historical, social and cultural
narratives to assessment within a framework that seeks to clarify the key
elements of assessment that support learning and achievement. Intentional
development of students’ assessment literacy will serve the diverse student
body, it will help students unfamiliar with higher education, but, as with so
many initiatives, it will also benefit all students as they make their learning
journey through higher education.

13

Shepard, L., Penuel, W., &
Davidson, K. (2017).
Design principles for new systems
of assessment. The Phi Delta
Kappan, 98(6), 47-52. Retrieved
from
http://www.jstor.org/stable/26386
971

When Congress passed Every Student Succeeds Act (ESSA) in December
2015, it carried forward many of the same testing requirements that existed
under No Child Left Behind (NCLB). But at the same time, it softened the
consequences, taking away the federal government’s power to determine
what will happen to schools that fail to meet specific testing goals. From now
on, states and districts can decide for themselves what achievement targets to
set, and they can choose to focus on needed supports instead of sanctions for
their lowest-performing schools.
Free from strict Adequate Yearly Progress accounting, many state and district
education leaders are exploring new ways to collect in- formation about
13
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student learning as well as new ways to use that information. Where NCLB
mandated testing strictly for summative purposes (i.e., to judge how well
students, teachers, and schools have performed), ESSA permits and even
provides some funding to encourage states to develop balanced assessment
systems. Such systems encompass not just summative tests but also local,
formative assessments, which could include curriculum-embedded
assessments designed to provide teachers with insights about instructional
sup- ports that are needed.
14

15

Diana Pereira, Maria Assunção
Flores & Laila Niklasson (2016).
Assessment revisited: a review of
research in Assessment and
Evaluation in Higher
Education, Assessment &
Evaluation in Higher
Education, 41:7, 10081032, DOI: 10.1080/02602938.2015.
1055233

A review of articles published in Assessment and Evaluation in Higher
Education, over the last eight years (2006–2013) on assessment in higher
education, since the introduction of the Bologna process, is the subject of the
paper. The first part discusses the key issue of assessment in higher education
and the method used for selecting articles. The second part presents results
according to the main emerging themes arising from data
analysis: assessment methods, modes of assessment and assessment related
to a given teaching and learning method.
The paper concludes that the foci of the studies are aligned
with assessment practices other than the written test, in accordance with a
learner-oriented perspective. Although the implementation of the Bologna
process has had different kinds of impact in different European countries, the
review shows that the use and effects of a diversity of assessment methods in
higher education have been investigated, particularly those pointing to the
so-called alternative methods. Implications of the findings are discussed.

Sarah Gielen, Filip Dochy & Patrick Peer assessment between students in colleges and universities. Review of
Onghena (2011) An inventory of
Educational Research, 68: 249–76.[Crossref], [Web of Science ®] , [Google
14
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peer assessment
diversity, Assessment & Evaluation
in Higher Education, 36:2, 137155, DOI: 10.1080/02602930903221
444

Scholar], the number of studies on this subject has doubled, if not tripled.
However, along with this expansion, the diversity of
peer assessment applications increased equally as fast. Based on recent
literature, this contribution focuses specifically on the diversity that has come
to exist in order to update Topping's typology, adding eight variables,
extending eight others with extra sub‐dimensions, and including the
implementation factors. Five original variables were absorbed into larger
entities, leaving 20 variables which were finally grouped into five clusters.
For teachers or advisors, this inventory may be of interest as a source of
inspiration or as a checklist of important decisions to make when working
with peer evaluation. For researchers, it may be a guide towards covering the
full scope of particularities when introducing their peer assessment design.
Moreover, the framework developed in this paper might relieve the possible
confusion originating from the use of a single term to cover a multitude of
sometimes incompatible practices.

Thomas W. Brignall III, & Thomas
L. Van Valey. (2017). Approaches
to Diversity Education: A Critical
Assessment. Humboldt Journal of
Social Relations, 39, 117-127.
Retrieved from
http://www.jstor.org.silk.library.u
mass.edu/stable/90007875

The idea that differences in race, gender, religion, sexuality, age, or other
categories deemed unworthy of group inclusion shouldn’t matter when it
comes to people’s access to all that a society has to offer, is central to the
teaching of diversity. Diversity courses can be powerful vehicles, not only for
teaching students about social change and reclaiming the principles of past
and present civil rights leaders, but also for refuting the notion that we
already live in a largely egalitarian society. This paper examines what a small
sample of diversity texts employ with respect to key concepts and definitions.
It also makes recommendations for changes and tools to help move the
discussion from diversity and tolerance to inclusion and social justice. Lastly,
it argues that there is need for specific training for faculty who teach about
15
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diversity in order for them to be prepared for some of the critical questions
they will be asked by their students.
17

Kristen E. DiCerbo (2014) GameBased Assessment of
Persistence. Journal of Educational
Technology & Society, 17(1), 17-28.
Retrieved from
http://www.jstor.org.silk.library.u
mass.edu/stable/jeductechsoci.17.
1.17

Interest in 21st century skills has brought concomitant interest in ways to teach
and measure them. Games hold promise in these areas, but much of their
potential has yet to be proven, and there are few examples of how to use the
rich data from games to make inferences about players’ knowledge, skills,
and attributes. This article builds an evidence model for the assessment of
persistence from Poptropica, a popular commercial game for children. Task
persistence is an important skill related to successful school and work
outcomes, particularly given new, complex tasks requiring sustained
application of effort. Evidence extracted from log files of the game was used
to identify players with a particular goal and then create a measure of
persistence toward that goal. The results support the ability to create an
assessment argument for a game-based measure of persistence.

18

Pellegrino, J. W., Wilson, M. R.,
Koenig, J. A., & Beatty, A. S. (2014).
Chapter: 4 Classroom Assessment.
In Developing Assessments for the
Next Generation Science
Standards. National Academies
Press. 500 Fifth Street NW,
Washington, DC 20001.
Next Generation Science
Standards.

Assessments can be classified in terms of the way they relate to instructional
activities. The term classroom assessment (sometimes called internal
assessment) is used to refer to assessments designed or selected by teachers
and given as an integral part of classroom instruction. They are given during
or closely following an instructional activity or unit. This category of
assessments may include teacher-student interactions in the classroom,
observations, student products that result directly from ongoing instructional
activities (called “immediate assessments”), and quizzes closely tied to
instructional activities (called “close assessments”). They may also include
formal classroom exams that cover the material from one or more
16
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instructional units (called “proximal assessments”).1 This category may also
include assessments created by curriculum developers and embedded in
instructional materials for teacher use.
In contrast, external assessments are designed or selected by districts, states,
countries, or international bodies and are typically used to audit or monitor
learning. External assessments are usually more distant in time and context
from instruction. They may be based on the content and skills defined in state
or national standards, but they do not necessarily reflect the specific content
that was covered in any particular classroom. They are typically given at a
time that is determined by administrators, rather than by the classroom
teacher.
19

Frey, M. C., & Detterman, D. K.
(2004). Scholastic assessment or g?
The relationship between the
scholastic assessment test and
general cognitive
ability. Psychological
science, 15(6), 373-378.

There is little evidence showing the relationship between the Scholastic
Assessment Test (SAT) and g (general intelligence). This research established
the relationship between SAT and g, as well as the appropriateness of the SAT
as a measure of g, and examined the SAT as a premorbid measure of
intelligence. In Study 1, we used the National Longitudinal Survey of Youth
1979. Measures of g were extracted from the Armed Services Vocational
Aptitude Battery and correlated with SAT scores of 917 participants. The
resulting correlation was .82 (.86 corrected for nonlinearity). Study 2
investigated the correlation between revised and re-centered SAT scores and
scores on the Raven's Advanced Progressive Matrices among 104
undergraduates. The resulting correlation was .483 (.72 corrected for
restricted range). These studies indicate that the SAT is mainly a test of g. We
provide equations for converting SAT scores to estimated IQs; such
17
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conversion could be useful for estimating premorbid IQ or conducting
individual difference research with college students.
20

Montenegro, E., & Jankowski, N.
A. (2017). Equity and assessment:
Moving towards culturally
responsive assessment. Occasional
Paper, 29.
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Rodríguez-Gómez, G., & IbarraSáiz, M. S. (2015). Assessment as
Learning and empowerment:
towards sustainable learning in
higher education. In Sustainable
learning in higher education (pp.
1-20). Springer, Cham.

As colleges educate a more diverse and global student population, there is
increased need to ensure every student succeeds regardless of their
differences. This paper explores the relationship between equity and
assessment, addressing the question: how consequential can assessment be
to learning when assessment approaches may not be inclusive of diverse
learners? e paper argues that for assessment to meet the goal of improving
student learning and authentically document what students know and can do,
a culturally responsive approach to assessment is needed. In describing what
culturally responsive assessment entails, this paper o ers a rationale as to why
change is necessary, proposes a way to conceptualize the place of students
and culture in assessment, and introduces three ways to help make
assessment culturally responsive.

This chapter focuses on what authors refer to as Assessment as Learning and
Empowerment. This approach to assessment is centered on three key
challenges: (a) involving students in the assessment of their own learning; (b)
giving feedforward designed to provide information about the results of
assessment that can be acted upon proactively; and (c) implementing highquality assessment tasks. These three challenges further divide into ten core
principles which, when operationalized via a series of questions, facilitate the
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implementation of innovative instruments and tasks to enhance assessment
practice for both lecturers and students.
Mindful of the current state of society, inundated by unrestrained
technological development, the chapter will consider the need for
overcoming the former concept and use of Information and Communication
Technologies by analyzing the poten- tial contribution of Technologies for
Learning and Knowledge and evaluating the role that Technologies for
Empowerment and Participation can have in the area of assessment.
Through the use of technology, the planning and implementation of
innovative interventions based on the three challenges mentioned above will
lead, in an the academic context, to empowerment within the learning
process and enable a whole range of strategies and competencies that derive
from strategic learning to transfer into extra-academic contexts (personal and
professional).
In accordance with the concept of sustainability in higher education, as supported by several authors, this type of learning is characterized by the use of
strategies and the development of transferable skills which lead to selfawareness of learning needs, self-regulation of the learning process,
autonomous lifelong learning, and self-determination in decision making,
based on an ecological and socially responsible approach.
22

Black, P., & Wiliam, D. (2018).
Classroom assessment and
pedagogy. Assessment in

Since our 1998 review of research on classroom assessment and learning was
published, we have contributed to theorizing formative assessment, but
recognize that this work is incomplete. In this paper, we take up a suggestion
19
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Education: Principles, Policy &
Practice, 25(6), 551-575.
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Chiappe, A., Pinto, R. A., & Arias,
V. (2016). Open assessment of
learning: a meta-synthesis. The
International Review of Research in
Open and Distributed
Learning, 17(6).

by Perrenoud that any theory of formative assessment must be embedded
within a wider theoretical field, specifically, within a theory of pedagogy. We
propose a model whereby the design of educational activities and associated
assessments are influenced by theories of pedagogy, instruction, and
learning, and by the subject discipline, together with the wider context of
education. We explore how teachers may develop productive relationships
between the formative and summative functions of classroom assessment, so
that their judgments may inform the formal external assessment of students,
thus increasing the validity of those assessments. We also show how the
model informs development of theories that give appropriate weight to the
role of assessment as part of pedagogy.

Open Assessment of Learning (OAoL) is an emerging educational concept
derived from the incorporation of Information and Communication
Technologies (ICT) to education and is related with the Open Education
Movement. In order to improve understanding of OAoL a literature review
was conducted as a meta-synthesis of 100 studies on ICT-based assessment
published from 1995 to 2015, selected from well-established peer-reviewed
databases. The purpose of this study focused on identifying the common
topics between ICT-based assessment and OAoL which is considered as an
Open Educational Practice.
The review showed that extensive use of the Internet makes it easy to achieve
some special features of OAoL as collaboration or sharing, which are
considered negative or inconvenient in traditional assessment but at the same
20

Annotated Bibliography
Variance and Assessment for Learning: Implications for Diverse Learners of STEM
time become elements that promote innovation on that topic. It was also found
that there is still a great resistance to accept change.
24

Black, P. (2015). Formative
assessment–an optimistic but
incomplete vision, Assessment in
Education: Principles, Policy &
Practice, 22(1), 161-177.

The preceding articles in this issue describe a diverse range of projects
which had in common the aim of implementing or improving the practice of
formative assessment, and thereby to secure some of the benefits attributed
to it. This article attempts to set up a framework within which each of the
different studies may be located and inter-related. There are three main
sections. The first deals with the roles of assessment, both formative and
summative, within a comprehensive model of pedagogy. The second
considers the specific ways in which the different practices of assessment
feedback help develop the capacity of each student to become a thoughtful
and independent learner. The third reviews the ways in which new
assessment practices present problems to teachers in challenging them to
rethink their role, similarly to students, and, for both groups, how new
practices affect their ways of coping in the classroom.
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Game Assessment (back to list)
Introduction to Game Assessment:
There is a natural fit between computer based educational games and an assessment process that takes account of
human variation and diversity. The students sitting at a computer console enters into an educational experience
that is designed to permit and encourage the student to have fun while learning. The lines between teaching,
learning and assessment dissolve as students play the game. Unobtrusive and/or stealth assessments are routine
and seamless consequence of playing the game. Construct and educational validity are designed into the game but
cultural and interpretive validity are not included.
Eseryel and Ge (2011) recognize the promise of computer games to transform the ways in which we go about
teaching, learning and assessment and they acknowledge the challenge by pointing out that currently military
simulated war games were the only venue in which computer games have demonstrated effectiveness. According
to Shute and Ventura (2013), video games are a platform for teaching creativity and critical thinking competencies
in the 21st century using stealth assessments which are seamless and ubiquitous, formative and diagnostic,
accurate and rich. Ke and Shute (2015) describe the designing and validating learning assessment as a prologue to
the development of stealth assessment. The design stage of an educational game application is the creation of an
information system which is fun, evidence based, and pedagogically valid. Ke and Shute (2015a) provide two
examples of commercially available games that can be used to demonstrate the relations between design and
validity. Mattar and Goi (2019) propose that digital games are the settings where diagnostic assessment is realized
through the analysis of “big data” to account for change over time, multiple responses by the actor, layers of data,
and the dynamic relation between the different facets of big data. Chu and Chiang (2018) propose that there is a
conceptual disconnect between entertainment and educational game elements that researchers acknowledge but
have ignored, revealing problems of transfer and generalizability to other domains and platforms.
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Mislevy, Behrens, DiCerbo and Levy (2012) advance evidence-centered design psychometrics, data mining as the
future of assessment. Mislevy, Corrigan, Oranji, DiCerbo, Bauer, Davier, and John (2015) propose that
psychometrics has taken a methodological turn to characterize, synthesize and critique evidence in arguments
about the examinees’ capabilities in light of the purpose and context of assessment. Lay, Patton and ChalhoubDeville (2017) propose that game-based assessment can be applied to games for language learners and they
describe what they see as the challenges of joining the “big data” of game theory with the challenges of 1st and
2nd language learners. They use the concept of entanglement to describe the meeting of two languages resulting
in a challenging problem for a theory of the mind. Williams (2008) endorses a project approach to assessment in
higher education that honors the place of procedural (tacit) knowledge in a model that includes: information
analysis, collaboration, and self-directed achievement.
Advocates of computerized educational games have made a trade-off between construct and educational and
validity on the one hand a cultural and interpretive validity on the other. The emphasis upon construct and
educational validity affords the opportunity to gather the “big data” that reveals the such characteristics as
persistence and creativity. Missing from the “big data” is cultural validity and the freedom to create new
interpretations of learning. According to Shute and Ventura (2013), video games are a platform for teaching
creativity and critical thinking competencies in the 21st century using stealth assessments.
25

Shute, V. J., & Ventura, M. (2013).
Stealth assessment: Measuring and
supporting learning in video
games. MIT Press.

An approach to performance-based assessments that embeds assessments in
digital games in order to measure how students are progressing toward
targeted goals. To succeed in oday's interconnected and complex world,
workers need to be able to think systemically, creatively, and critically.
Equipping K-16 students with these twenty-first-century competencies
requires new thinking not only about what should be taught in school but also
about how to develop valid assessments to measure and support these
competencies.
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Ke, F., & Shute, V. (2015) Design of
game-based stealth assessment
and learning support. In Serious
games analytics (pp. 301-318).
Springer, Cham

Ke and Shute explore the use of stealth assessment as the interface between
design and validity where stealth is seamless and ubiquitous, formative and
diagnostic, accurate and rich The chapter describes processes of designing
and validating game-based learning assessment and/or support in two
different games—Portal 2 (by Valve Corporation) and Earthquake Rebuild.
The games represent cases of possible game-based learning (i.e., domaingeneric and domain-specific) and provide good vehicles for testing the
design decisions underlying stealth assessment and learning support. The
chapter starts with a critical review of prior research on game-based
assessment of competencies and learning support mechanisms in games, and
then focuses on the particular design processes and findings from our two
game cases. The review and findings suggested that process-oriented data
mining and learning analytics methods help to capture the complex and
open-ended learning trajectories in a game setting. They also illustrated how
the evidence-centered assessment design and the learning context/task
design should and can be interwoven in the early phase of game
development. We conclude with a discussion relevant to developing and
integrating the assessment and support of learning into other learning-game
platforms.
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Draper, S. W. (2009). Catalytic
assessment: understanding how
MCQs and EVS can foster deep
learning. British Journal of

Draper suggests that much maligned multiple-choice questions, when paired
with an electronic voting system of (yes-no) responses, can be joined
together and aligned to produce an information network that provides the
base for in-depth knowledge of subject matter. One technology for education
whose adoption is currently expanding rapidly in UK higher education is that
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Educational Technology, 40(2),
285-293.

of electronic voting systems (EVS). As with all educational technology,
whether learning benefits are achieved depends not on the technology but on
whether an improved teaching method is introduced with it. EVS inherently
relies on the multiple‐choice question (MCQ) format that many feel is
associated with the lowest kind of learning of disconnected facts. This paper,
however, discusses several ways in which teaching with MCQs along with
EVS, transcend this apparent disadvantage, basing itself on deep learning in
the sense of focusing on learning relationships between items rather than on
recalling disconnected true–false items, and so has achieved substantial
learning advantages. Six possible learning designs based on MCQs are
discussed, and a new function for assessment is identified, namely catalytic
assessment, where the purpose of test questions is to trigger subsequent
deep learning without direct teaching input.

Mattar, J., & Goi, V. M. (2019).
Digital Games for Diagnostic
Assessment of Cognitive Skills and
Competences: Literature Review
and Framework. In Handbook of
Research on Immersive Digital
Games in Educational
Environments (pp. 260-286). IGI
Global.

Mattar and Goi propose that digital games are the settings where diagnostic
assessment is realized through the analysis “big data” to account for change
over time, multiple responses by the actor, layers of data, and the dynamic
relation between the different facets of big data.
This article is the second of two articles in this special issue that were
developed following discussions of the Assessment Working Group at
EDUsummIT 2013. The article extends the analysis of assessments of
collaborative problem solving (CPS) to examine the significance of the data
concerning this complex assessment problem and then for educational
assessment more broadly. The article discusses four measurement challenges
of data science or ‘big data’ in educational assessments that are enabled by
technology: 1. Dealing with change over time via time-based data. 2. How
digital performance space’s relationships interact with learner actions,
25
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communications and products. 3. How layers of interpretation are formed
from translations of atomistic data into meaningful larger units suitable for
making inferences about what someone knows and can do. 4. How to
represent the dynamics of interactions between and among learners who are
being assessed by their interactions with each other as well as with digital
resources and agents in digital performance spaces. Because of the
movement from paper-based tests to online learning, and in order to make
progress on these challenges, the authors call for the restructuring of training
of the next generation of researchers and psychometricians to specialize in
data science in technology enabled assessments.
29

Chu, M. W., & Chiang, A. (2018)
Raging Skies: Development of a
Digital Game-Based Science
Assessment Using EvidenceCentred Game Design.

Chu and Chiang (2018) propose that there is a conceptual disconnect
between entertainment and educational game elements that researchers
acknowledge but have ignored, revealing problems of transfer and
generalizability to other domains and platforms. Digital game-based
assessments have been gaining popularity; however, there is often an
imbalance between entertainment and educational game elements, yielding
barriers for both students and teachers. This paper examines the
development processes of an interactive game-based assessment, Raging
Skies, in which learning tasks are purposefully embedded and integrated into
the game’s design and framework so that specific knowledge and skill-based
outcomes may be measured. This case study discusses some of the
challenges and criticisms facing digital game-based assessments as outlined
in the literature.
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Mislevy, Corrigan, Oranji,
DiCerbo, Bauer, Davier, and John
(2015) "Technology and Testing:

Mislevy, Corrigan, Oranji, DiCerbo, Bauer, Davier, and John (2019) propose
that psychometrics has taken a methodological turn to characterize,
synthesize and critique evidence in arguments about the examinees’
26
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Improving Educational and
Psychological Measurement."
ProtoView, Nov. 2015. Gale
Academic.

capabilities in light of the purpose and context of assessment. Specialists in
educational and psychological testing and specialists in testing technology
describe some of the many new directions in the fields and suggest further
developments. Their topics include psychometrics and game-based
assessment, issues in simulation-based assessment, considerations in
selecting appropriate formats for assessments, using technology-enhanced
processes to generate test items in multiple languages, validity and
automated scoring, increasing the accessibility of assessments through
technology, testing technology and its effects of test security, diagnostic
assessment: methods for reliably measuring multidimensional abilities, and
using prizes to facilitate change in educational assessment. ([umlaut]
Ringgold, Inc., Portland, OR)
This chapter discusses psychometric considerations when an assessment
context is some form of educational game. “Psychometrics” literally means
measuring psychological attributes, but its practice in educational assessment
can be viewed as methodology to identify, characterize, synthesize, and
critique evidence in arguments about examinees’ capabilities in light of the
purpose and the context of assessment use. We will address psychometric
topics such as models and validity, but we first situate the discussion in the
rather broad arena of game-based assessment (GBA). We will examine
assessment arguments in GBAs and implications for design to arrive at a
position to discuss GBA psychometrics. The goal is to connect the concepts
and methods of assessment and psychometrics with those of games.
Designers may choose to exploit all, various parts, or none of the machinery
as suits the purposes of different games.
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Section 1 provides background on game-based assessment: its nature
potential use cases, the design challenge and some concepts from game
design. Section 2 walks through the layers of an evidence-centered design
framework to see how assessment arguments play out in an artifact that is at
once a game and an assessment, and Section 3 discusses in more detail some
roles that psychometric methods can play in identifying and modeling
evidence. Section 4 highlights some particular psychometric challenges in
GBA.; Section 5 discusses reliability, generalizability, and validity in the GBA
use cases.
31

Lay, A., Patton, E., & ChalhoubDeville, M. (2017). A case for the
use of the ability-in language userin context orientation in gamebased assessment. Language
Testing in Asia, 7(1), 16.

Lay, Patton and Chalhoub-Deville propose that game-based assessment can
be applied to games for language learners and they describe what they see
as the challenges of joining the “big data” of game theory with the challenges
of 1st and 2nd language learners. They use the concept of entanglement to
describe the meeting of these two challenges. Dynamic assessments in
general, and game-based assessment (GBA) specifically, compel us to rethink
prevailing language testing conceptualizations of context. Context has
traditionally been portrayed with a cognitive orientation, which focuses on
static abilities, ignores complex interactions, devalues the role of tasks in
determining scores, and makes connections to learning potential difficult.
Ability-in language user-in context lays the groundwork for a new framework
for use in language testing and GBA by shifting the conversation of interaction
and context to a level of entanglement not yet considered in the field. The
paper makes connections to concepts in other disciplines (e.g., intensive and
extensive context, reciprocal interaction, and co-construction) and
problematizes relevant design, measurement, and validity considerations.
We identify claims in the areas of generalizability, score comparability, and
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dimensionality and suggest areas for future research. We end the article by
inviting language testers in general, and those in the Asian language testing
community in particular, to engage in GBAs.
32

Shute, V. J., & Ke, F. (2012).
Games, learning, and assessment.
In Assessment in game-based
learning (pp. 43-58). Springer,
New York, NY.

Shute and Ke (2012) introduce computer games as a platform to investigate
stealth assessment embedded in a game that is seamless as to be virtually
invisible. Learning in games has historically been assessed indirectly and/or
in a post hoc manner. What’s needed instead is real-time assessment and
support of learning based on the dynamic needs of players. We need to be
able to experimentally determine the degree to which games can support
learning, and how and why they achieve this objective. In this chapter we
describe an approach to designing and developing evidence-based
diagnostic assessments that may be embedded in a game environment. When
embedded assessments are so seamlessly woven into the game that they’re
virtually invisible, we call this “stealth assessment.” Embedding assessments
within games provides a way to monitor a player’s current level on valued
competencies, and then use that information as the basis for support, such as
adjusting the difficulty level of challenges or providing a report for the
teacher.
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Williams, P. (2008). Assessing
context‐based learning: not only
rigorous but also relevant.
Assessment & Evaluation in Higher
Education, 33(4), 395-408.

Williams (2008) endorses a project approach to assessment in higher
education that honors the place of procedural (tacit) knowledge in a model
that includes: information analysis, collaboration, and just in time learning.
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Mislevy, R. J., Behrens, J. T.,
Dicerbo, K. E., & Levy, R. (2012).

Mislevy, Behrens, DiCerbo and Levy (2012) advance evidence-centered
design psychometrics, data mining as the future of assessment. Evidence29
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Design and discovery in
educational assessment: Evidencecentered design, psychometrics,
and educational data mining.
JEDM| Journal of Educational Data
Mining, 4(1), 11-48.

centered design (ECD) is a comprehensive framework for describing the
conceptual, computational and inferential elements of educational
assessment. It emphasizes the importance of articulating inferences one wants
to make and the evidence needed to support those inferences. At first blush,
ECD and educational data mining (EDM) might seem in conflict: structuring
situations to evoke particular kinds of evidence, versus discovering
meaningful patterns in available data. However, a dialectic between the two
stances increases understanding and improves practice. We first introduce
ECD and relate its elements to the broad range of digital inputs relevant to
modern assessment. We then discuss the relation between EDM and
psychometric activities in educational assessment. We illustrate points with
examples from the Cisco Networking Academy, a global program in which
information technology is taught through a blended program of face-to-face
classroom instruction, an online curriculum, and online assessments.

Eseryel, D., Ifenthaler, D., & Ge, X.
(2011). Alternative assessment
strategies for complex problem
solving in game-based learning
environments. In Multiple
perspectives on problem solving
and learning in the digital age (pp.
159-178). Springer, New York, NY.

Eseryel and Ge (2011) recognize the promise of computer games to transform
the ways in which we go about teaching, learning and assessment and they
acknowledge the challenge by pointing out that currently military simulated
war games were the only venue in which computer games have demonstrated
effectiveness.The central thesis of this chapter is that emerging technologies
such as digital games compel educators, educational researchers, and
instructional designers to conceptualize learning, instruction, and assessment
in fundamentally different ways. New technologies, including massively multiplayer digital games offer new opportunities for learning and instruction;
however, there is as yet insufficient evidence to support sustained impact on
learning and instruction, apart from the case of military training based on
large simulated war games. Technologically sophisticated design and
assessment frameworks are likely to facilitate progress in this area, and that is
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our focus in this chapter. Specifically, we provide an integrated framework for
assessing complex problem solving in digital game-based learning in the
context of a longitudinal design-based research study.

Educational Assessment and Human Variance (back to list)
Introduction to Educational Assessment and Human Variance
Educational assessment has been challenged with the complexities of human variance from the moment of the
creation of the Binet Scales by Alfred Binet. He was asked by the French Ministry of Instruction to devise a way of
identifying children who did not profit from instruction. The result of his efforts was the Binet Scales which was an
age graded scale from ages 2 to 16. The mechanization of assessment began with the creation of the concept of I.Q.
test by William Stern who popularized the still popular idea of calculating the ratio of mental age by chronological
age. This transformation of the complexities of mental age into a single number remains pervasive, popular, and
divisive.
This brief survey divides into several different approaches into the approaches to the issues of human variance and
educational assessment. The first group of articles provide an historical perspective on educational assessment, the
second and largest set of articles are concerned with problems of validity. The third set of articles are concerned
with the setting of educational standards, and the final section is concerned with impact of computers and
technology upon assessment and human variance.
Tzuriel & Haywod (1992) recognize that testing has been primarily used for classification and the measurement of
stable traits such as intelligence but they recognize testing and assessment can also inform about social processes
such as urbanization, industrialization and attempts at educational equity. Madaus, Raczek & Clarke (1997) provide
a historical review of the policy foundations of the assessment movement noting that tests are administratively
convenient, inexpensive while solving a set of problems while at the same time the authentic testing movement is
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presenting a serious challenge. Hill (2014) sets the role of testing and assessment into international perspective to
demonstrate the importance of social context in shaping the uses of tests. Kaestle (2014) provides a history of
educational testing in the U.S. with an emphasis upon the the development of educational policy.
Brown, Campione, Webber & McGilly (1992) report that some see I.Q. as a scientific achievment while others see it
as an instrument for reinforcing social injustice. Darling-Hammond and Falk (1997) emphasize that the major goal
of assessment is to support schooling and to encourage all students to construct, integrate and apply their
knowledge to think critically and creatively. Assessment should enhance instruction and learning according to
Shepard (2000). Finding the connections between assessment and educational achievement has proved to be a
daunting challenge that has prolonged the educational crisis with its disparities n achievment (Stiggens, 2002).
Davis & Le Mahieu (2003) note tht since the late 1980spublic education has shifted to a standards or outcome based
performance oriented system. They see the need for a change in which alternative are considered such as
portfolios. Clarke, Madaus, Horn & Ramos (2000) suggest caution in assessment in the 20th century because the
commercialization of testing do not necessarily lead to improved achievement or improvements in the teaching
and learning process.
Reeves (2000) recommends alternative assessments of on-line learning that takes place in a computer environment
in whch there is collaboration with a goal of deep understanding. Sedler-Smith, Evans & Cassidy (2006) advocate
for the inclusion of learning styles and student assessment into the assessment process.
Educational reform should emphasize student motivation in which values and beliefs guide learning engagement.
Mendoza and Denton (2014) advocate broadening the nomological net of explanation in assessment to include a
social psychological perspective in which the individual is influenced by social interactions and groups.
The issue of validity was raised at the beginning of the testing movement by Binet who worried that users of his
invention were taking a pessimistic about the modifiability of human abilities. Messick (1989) was an early
advocate of enlarging the scope of construct validity and weaving construct validity into the interactions with
content and other cognitive and social variables. Moss (2003) acknowledges the problems of relying solely on
construct validity and the need for sociocultural analyses and interpretive validity. Cultural validity should be a
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part of the assessment process even though there are difficulties in the definition of culture and translating the
concept into practice (Ano-Flores, 2011)
Pelligrino, Chuydowsky and Glazer (2001) propose how knowledge in human learning and educational
measurement can form the new foundation of assessment. Bennett (2006) looks into the future and that educational
technology will transform education by providing resources that are central to the pursuit of knowledge. Csapó,
Bennett, Latour & Law (2012) report an international survey that reveals the transformation of education including:
authoring, automatic generation and storage of items, delivery of knowledge via internet, local servers, removable
media, mini-computers, task presentations, response capture, scoring and automated feedback and reporting.
Chung (2014) suggests that technology and new approaches to measurement will produce new advances in the
measurement sciences comparable to those in the physical sciences. Clarke, Resnick and Rose (*2018) advocate a
discourse oriented research in which there is automatic detection of discourse, automated interventions, and
collaboration.
The medical sciences are settings in which formative and summative assessments are grounded into routines of the
daily experiences of medical personnel. Schwartz & van der Vleuten (2006) make an appeal for new approaches to
assessment in medical education that avoids the reductionist tendencies of psychometric approaches. Dennerfer &
Hensen (2007) find that portfolio oriented assessments have a useful place in medical education because the
competencies can be divided into measurable and stable generic states avoiding the weaknesses of psychometric
and reductionist measurements.
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Clarke, S. N., Resnick, L. B., &
Rosé, C. P. (2018). Discourse
Analytics For Classroom Learning.
Learning Analytics in Education,
139.

This chapter reviews the emerging field within learning analytics and
discourse analytics. Discourse analytics focus on automated detection of
features of discourse, as well as the use of this technology to trigger
automated interventions within the context of computer-supported
collaborative learning. To provide context for our discussion of discourse
analytics technologies, we briefly review four case studies that illustrate the
ways in which teachers use discourse to support robust student learning in
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the classroom. We utilize these case studies to discuss a vision for the future of
discourse analytics grounded in theories of learning.
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Reeves, T. C. (2000). Alternative
assessment approaches for online
learning environments in higher
education. Journal of Educational
Computing Research, 23(1), 101111.

This article describes the need and prospects for alternative assessment
approaches in online learning environments within the context of higher
education. Assessment in higher education has traditionally focused on
retention of knowledge and its application in limited contexts as measured by
paper and pencil tests and academic assignments such as writing term
papers. Increased interest among academics in what has been labeled
“alternative assessment” reflects both dissatisfaction with national
approaches to assessment and the desire to assess the attainment of higher
order educational goals that involve deep understanding and active use of
knowledge in complex, realistic contexts. Concerns about current assessment
approaches are increasing as online learning environments become more
prevalent in higher education. The article prescribes three different
approaches to integrating alternative assessment approaches into online
learning environments: 1) cognitive assessment, 2) performance assessment,
and 3) portfolio assessment.

38

Hickey, D. T., & Zuiker, S. J. (2005).
Engaged participation: A
sociocultural model of motivation
with implications for educational
assessment. Educational
Assessment, 10, 277-305

This article considers issues in educational reform, particularly
accountability-oriented policies, and student motivation. We argue that
prominent theories of motivation derived from cognitive traits/states are
antithetical to the assumptions underlying conventional assessment formats
and accountability-oriented reforms. We advance an alternative perspective
that emerges from sociocultural assumptions. In this perspective, the values
and beliefs that motivate engagement in learning reside alongside the
practices that characterize knowledge communities and, together, constitute
a model of practice. We therefore explore the complex issue of reconciliation
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between the activities of individuals and social contexts and how "dialectical"
reconciliation addresses tensions between classroom assessment and
external testing, and between formative and summative functions of
assessment. Data and conclusions from a program of research in science
education illustrate and warrant these considerations.
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Clarke, M. M., Madaus, G. F., Horn,
C. L., & Ramos, M. A. (2000).
Retrospective on educational
testing and assessment in the 20th
century. Journal of Curriculum
Studies, 32(2), 159-181.

Over the last 100 years, the ever-increasing demand for testing as a measure
of educational reform has created a very profitable market for the US testing
industry. We follow the growth of this market since the 1900s in two different,
but related, ways. First, we discuss some of the technical developments that
have encouraged the use of standardized testing in general and contributed
to the growth of the commercial testing industry. Second, we attempt to
quantify the expansion of the testing marketplace during the 20th century by
tracking several indirect indices of growth over time. We conclude that
although technical innovations may have contributed to the growth of the US
testing marketplace, they do not necessarily lead to better tests or better
outcomes for those who use them. There is a need to more carefully monitor
the effects of these tests on teaching and learning in general, particularly
when the tests are used in high-stakes contexts.
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Darling-Hammond, L., & Falk, B.
(1997). Policies for Authentic
Assessment Systems. Assessment
for equity and inclusion:
Embracing all our children, 51.

Over the last decade, educators, policymakers, and the public have begun to
forge a consensus that the schools in our nation must better prepare students
for the demands of the twenty-first century. A major goal is to support
schooling that will encourage all students to construct, integrate, and apply
their knowledge; to think critically and invent solutions to
problems; and to respond creatively to unforeseeable issues that will confront
them in the complex world of tomorrow.
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Linn, R. L. (2002). Validation of the
uses and interpretations of results
of state assessment and
accountability systems. Largescale assessment programs for all
students: Validity, technical
adequacy, and implementation,
27-48.

The purpose of this chapter is to provide an overview of validity with the
context of current assessment and accountability systems mandated and
developed by states in recent years. Following usage in the Standards for
Educational and Psychological Testing (American Educational Research
Association American Psychological Association, & National Council on
Measurement in Education, 1999), hereafter referred to as the Test Standards
we use the term test in a broad sense to include any systemic evaluative
device or assessment procedure. We make frequent reference to the Test
Standards using them as an organizing tool to discuss the types of evidence
and logical arguments that those responsible for state assessment and
accountability systems should develop to evaluate the validity of the uses and
interpretations that are made of the results. We begin with a brief overview of
the concept of validity and the way in which thinking about validity in the
measurement profession has evolved over time. We then turn to a discussion
of specific uses and interpretations of results of state assessment and
accountability systems and the requirements of the Test Standards to evauate
the validity of those uses and interpretations.
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Madaus, G. F., Raczek, A., &
Clarke, M. M. (1997). The historical
and policy foundations of the
assessment movement. In
Assessment for Equity and
Inclusion: Embracing all our
children, 1-34.

Since the 1920s, multiple-choice, standardized, commercial tests have been
widely used to measure the achievement of American students. Over the
decades, despite vigorous criticism from some quarters, these tests have
been widely regarded as administratively convenient inexpensive tools that
could hep solve an array of educational problems (National Commission on
Testing and Public Policy 1990). In the late 1980s, however, a powerful
movement called authentic assessment emerged (E.G., Mitchell 1992;
Newmann, Secada, and Wehlage 1995; Wiggins 1989), seriously challenging
the supremacy of the institution of standardized multiple-choice testing.
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This chapter explores the history of the evolution of measuring a person’s
academic attainment from performance testing to oral and written
examinations to multiple-choice testing and with current reform efforts full
circle back to performance appraisal. Our analysis is primarily limited to the
context of tests examinations or assessments —whatever the noun—used in
the policy arena. Other chapters in this volume will consider the use of such
tests in the classroom. Thus, while we would generally agree with the use of
performance-based assessment by teachers for decision making with the
context of their classrooms for either formative or summative purposes, we
shall not explore this dimension of the assessment movement except to note
that the in-service and preservice infrastructure necessary to train teachers to
develop and use such assessments currently is problematic.
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Moss, P. A. (2003).
Reconceptualizing validity for
classroom assessment. Educational
Measurement: Issues and Practice,
22(4), 13-25.

This article explores the shortcomings of conventional validity theory for
guiding classroom assessment practice and suggests additional theoretical
resources from sociocultural theory and hermeneutics to complement and
challenge conventional theory. To illuminate these concerns and possibilities
in a concrete context, the author uses her own classroom experience in
teaching a qualitative research methods course. The importance of examining
cases of assessment practice in context for developing, teaching, and
evaluating validity theory is discussed.
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Chung, G. K. W. K. (2014). Toward
the relational management of
educational measurement data.

“Through measurement to knowledge,” coined by Kamerlingh Onnes in 1882,
succinctly conveys the critical role of measurement in science (Laesecke,
2002). Historically, significant advances in scientific understanding have
followed advances in measurement and observation. As the resolving power
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Teachers College Record, 116
(11), 1-16.

of an instrument increased, so have gains in the understanding of the
phenomena being observed. An example is the microscope, which led to
insights, verification, and new research questions and theories over the last
300 years since its invention. The microscope’s resolution—the degree of
detail that could be distinguished in an image—allowed observation of
processes and states that were previously unobservable.
We are now approaching a similar potential in the measurement of students’
learning processes using technology-based tasks. Technology-based tasks
can be instrumented to record fine-grained observations about what students
do in the task as well as capture the context surrounding the behavior.
Advances in how such data are conceptualized, in storing and accessing large
amounts of data (“big data”), and in the availability of analysis techniques that
provide the capability to discover patterns from big data are spurring
innovative uses for assessment and instructional purposes. One significant
implication of the higher resolving power of technology-based measurement
is its use to improve learning via individualized instruction.
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Pellegrino, J. W., Chudowsky, N., &
Glaser, R. (2001). Knowing what
students know: The science and
design of educational assessment.
National Academy Press, 2102
Constitutions Avenue, NW,

This book explains how expanding knowledge in the scientific fields of human
learning and educational measurement can form the foundations of an
improved approach to assessment. These advances suggest ways that the
targets of assessment what students know and how well they know it as well
as the methods used to make inferences about student learning can be made
more valid and instructionally useful. Principles for designing and using these
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Lockbox 285, Washington, DC
20055.

new kinds of assessments are presented, and examples are given to illustrate
the principles.
Implications for policy, practice, and research are also explored. The
chapters are: (1) "Rethinking the Foundations of Assessment"; (2) "The Nature
of Assessment and Reasoning from Evidence"; (3) "Advances in the Sciences
of Thinking and Learning"; (4)"Contributions of Measurement and Statistical
Modeling to Assessment"; (5) "Implications of the New Foundations for
Assessment Design"; (6) "Assessment in Practice"; (7) "Information
Technologies: Opportunities for Advancing Educational Assessment"; and (8)
"Implications and Recommendations for Research, Policy, and Practice." An
appendix contains biographical sketches of contributors. (Contains 542
references.) (SLD)
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Shepard, L. A. (2000). The role of
assessment in a learning culture.
Educational researcher, 29(7), 414.

This article is about classroom assessment—not the kind of assessments used
to give grades or to satisfy the accountability demands of an external
authority, but rather the kind of assessment that can be used as a part of
instruction to support and enhance learning. On this topic, I am especially
interested in engaging the very large number of educational researchers who
participate, in one way or another, in teacher education.
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Ano-Flores, (2011). Assessing the
cultural validity of assessment
practices: An introduction. In

Along with this definition, we contended that the cultural factors that shape
the process of thinking in test-taking are so complex that culture should not
be treated as a factor to correct or control for, but as a phenomenon intrinsic
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Cultural validity in assessment (pp. to tests and testing. We argued that both test developers and test users should
19-37). Routledge.
examine cultural validity with the same level of rigor and attention they use
when they examine other forms of validity. The notion of cultural validity in
assessment is consistent with the concept of multicultural validity (Kirkhart,
1995) in the context of program evaluation, which recognizes that cultural
factors shape the sensitivity of evaluation instruments and the validity of the
conclusions on program effectiveness. It is also consistent with a large body
of literature that emphasizes the importance of examining instruction and
assessment from a cultural perspective (e.g., Ladson Billings, 1995; Miller &
Stigler, 1987; Roseberry, Warren, & Conant, 1992). Thus, although cultural
validity is discussed in this chapter primarily in terms of largescale
assessment, it is applicable to classroom assessment as well. This fact will
become more evident as the reader proceeds through the book. In spite of its
conceptual clarity, translating the notion of cultural validity into fair
assessment practices is a formidable endeavor whose success is limited by
two major challenges.
The first challenge stems from the fact that the concept of culture is complex
and lends itself to multiple interpretations-each person has their own
conception of culture, yet the term is used as though the concept were
understood by everybody the same way. As a result of this complexity, it is
difficult to point at the specific actions that should be taken to properly
address culture. For example, the notion of “cultural responsiveness” or
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“cultural sensitivity” is often invoked by advocates as critical to attaining
fairness (e.g., Gay, 2000; Hood, Hopson, & Frierson, 2005; Tillman, 2002).
However, available definitions of cultural sensitivity cannot be readily
operationalized into observable characteristics of tests or their process of
development. The second challenge has to do with implementation.
Test developers take different sorts of actions intended to address different
aspects of cultural and linguistic diversity. Indeed, in these days, it is virtually
impossible to imagine a test that has not gone through some kind of internal
or external scrutiny intended to address potential cultural or linguistic bias at
some point of its development. Yet it is extremely difficult to determine when
some of those actions are effective and when they simply address superficial
aspects of culture and language or underestimate their complexities. For
example, the inclusion of a cultural sensitivity review stage performed by
individuals from different ethnic backgrounds is part of current standard
practice in the process of test development. While necessary, this strategy
may be far from sufficient to properly address cultural issues. There is
evidence that teachers of color are more aware than white, mainstream
teachers of the potential challenges that test items may pose to students of
color; however, in the absence of appropriate training, teachers of color are
not any better than white teachers in their effectiveness in identifying and
addressing specific challenges posed by test items regarding culture and
language (Nguyen Le, 2010; Solano-Flores & Gustafson, in press).
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Stiggins, R. J. (2002). Assessment
crisis: The absence of assessment
FOR learning. Phi Delta Kappan,
83(10), 758-765.

If we are finally to connect assessment to school improvement in meaningful
ways, we must come to see assessment through new eyes. Our failure to find a
potent connection has resulted in a deep and intensifying crisis in assessment
in American education. Few elected officials are aware of this crisis, and
almost no school officials know how to address it. Our current assessment
systems are harming huge numbers of students for reasons that few
understand.
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Gordon Commission on the Future
of Assessment in Education (2017).
Princeton, NJ: Educational Testing
Services.

https://www.ets.org/research/policy_research_reports/gordon_commission
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Shriner, J. G., & Destefano, L.
(2003). Participation and
accommodation in state
assessment: The role of
individualized education
programs. Exceptional Children,
69(2), 147-161.

The individualized education program (IEP) is both an important process and
a document in decision-making concerning students' participation and
accommodation in assessment. In this intervention study, training was found
to increase the quality and extent of participation and accommodation
documentation on the IEP. Correlations between what was documented on the
IEP and what happened on the day of testing were highly variable. Although
students' IEPs appeared to reflect individualized decisions, political and
logistical factors limited the utility of the IEP and interfered with its actual
implementation.
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Thurlow, M. L. (2014).
Accommodation for challenge,
diversity and variance in human
characteristics. The Journal of
Negro Education, 83(4), 442-464.

Assessment accommodations emerged during the 1990s as the avenue to
access for students with disabilities so that they could participate in national,
state, and district assessments at a time when lack of participation was the
norm rather than the exception
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Hill, C. (2013). Assessment in the
Service of Teaching and Learning.
Princeton, The Gordon
Commission on the Future of
Assessment in Education.

The Gordon Commission examination of the varied forms that testing has
taken in different societies, with particular attention to the range of purposes
it has served. A comparative perspective can shed light on the complex ways
in which cultural values and available technologies have shaped assessment
practices and thus help us imagine new directions for the future.
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Dannefer, E. F., & Henson, L. C.
(2007). The portfolio approach to
competency-based assessment at
the Cleveland Clinic Lerner
College of Medicine. Academic
Medicine, 82(5), 493-502.

Despite the rapid expansion of interest in competency-based assessment, few
descriptions of assessment systems specifically designed for a competencybased curriculum have been reported. The purpose of this article is to
describe the design of a portfolio approach to a comprehensive, competencybased assessment system that is fully integrated with the curriculum to foster
an educational environment focused on learning.
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Schuwirth, L. W., & van der
Vleuten, C. P. (2006) A plea for
new psychometric models in

Objective To describe the weaknesses of the current psychometric approach
to assessment as a scientific model.
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55

educational assessment. Medical
education, 40(4), 296-300.

Discussion The current psychometric model has played a major role in
improving the quality of assessment of medical competence. It is becoming
increasingly difficult, however, to apply this model to modern assessment
methods. The central assumption in the current model is that medical
competence can be subdivided into separate measurable stable and generic
traits. This assumption has several far‐reaching implications. Perhaps the most
important is that it requires a numerical and reductionist approach, and that
aspects such as fairness, defensibility and credibility are by necessity mainly
translated into reliability and construct validity. These approaches are more
and more difficult to align with modern assessment approaches such as mini‐
CEX, 360‐degree feedback and portfolios. This paper describes some of the
weaknesses of the psychometric model and aims to open a discussion on a
conceptually different statistical approach to quality of assessment.
Future directions We hope that the discussion opened by this paper will lead
to the development of a conceptually different statistical approach to quality
of assessment. A probabilistic or Bayesian approach would be worth
exploring.

Messick, S. (1989). Meaning and
values in test validation: The
science and ethics of assessment.
Educational researcher, 18(2), 511.
Messick, S. (1989)

Because both score meaning and value implications of scores as a basis for
action are central issues in test validation, a unified view of validity is
required that comprehends both the scientific and the ethical underpinnings
of test interpretation and use. This unified concept of validity integrates
considerations of content, criteria, and consequences into a construct
framework for testing rational hypotheses about theoretically relevant
relationships, including those of an applied as well as of a scientific nature.
The essence of unified validity is that the appropriateness, meaningfulness,
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and usefulness of score-based inferences are inseparable and that the
unifying force behind this integration is the trustworthiness of empirically
grounded score interpretation, that is, construct validity.
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Kaestle, C. (2013). Testing policy
in the United States: A historical
perspective.

This essay presents a history of educational testing in the United States, with
an emphasis on policy issues. A number of excellent pieces have already
been written on this subject. It is therefore appropriate to address two
questions: Who is the intended audience for this essay, and what is its
intended purpose? The invited papers of the Gordon Commission on the
Future of Educational Assessment will be published and will, hopefully, reach
a larger audience that includes other education researchers, teachers, school
administrators, and policy makers from the local to the federal level.
Therefore, I do not expect my readers to have very much prior knowledge
about this subject, and I apologize to those expert readers who already are
familiar with the details of this history. The intended purpose of the essay is to
reflect upon how present testing practices developed and to spur ideas about
how we might use assessments more in keeping with the educational values
and needs of the twenty-first century.
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Mendoza-Denton, R. (2014). A
social psychological perspective
on the achievement gap in
standardized test performance
between White and minority

This article addresses the issue of standardized test performance gaps, and
academic achievement gaps more generally, between White and minority
students. While many explanatory frameworks can be applied to this issue,
this article specifically examines the issue from the perspective of social
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students: Implications for
assessment. The Journal of Negro
Education, 83(4), 465-484.

psychology, which examines how individual psychology is affected by social
interactions and groups.

Tzuriel, D., & Haywood, H. C.
(1992). The development of
interactive-dynamic approaches to
assessment of learning potential. In
Interactive assessment (pp. 3-37).
Springer, New York, NY.

Traditional methods of assessing mental ability have been intimately related
to concepts of intelligence (see Haywood, Tzuriel, & Vaught, Chapter 2 in this
volume). Most proponents of conventional testing approaches believe in the
existence of “intelligence” as a more-or-less fixed entity. This approach has
served as a guide for the design of testing procedures that would justify the
concept. A more practical approach has been to devise tests simply for
applied purposes, such as classifying children for different educational
“tracks” or allocating a school system’s resources. A third source of influence
on the testing movement has been the pressure of social movements and the
particular needs of societies.
We focus here on this third aspect, the development of psychological
assessment procedures in response to problems and needs posed by social
processes such as accelerated urbanization, industrialization, mass
production, and attempts at universal education. We try to demonstrate that
psychometric practices mirror, to some extent, the social movements and
circumstances of their time. Traditional, standardized assessment procedures
have grown up in that manner, and the newer approaches described and
advocated in this book have developed as well in response to changing
societal demands.
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Sadler‐Smith, E., Evans, C., &
Cassidy, S. (2006). Learning style

In the light of the growing emphasis on independent learning and non‐
technical skills in education and employment, the study aims to examine the
relevance of learning style to student self‐assessment skill.
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and student self‐assessment skill.
Education+ Training.
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Shute, V. J., & Kim, Y. J. (2014).
Formative and stealth assessment.
In Handbook of research on
educational communications and
technology (pp. 311-321).
Springer, New York, NY.

Assessing generally refers to the process of gathering information about a
person relative to specific competencies and other attributes, in formal or
informal learning contexts. This should lead to valid and reliable inferences
about competency levels, which in turn may be used for diagnostic and/or
predictive purposes. Too often, classroom and other high-stakes assessments
are used for purposes of grading, promotion, and placement, but not to
enhance learning. In this chapter, we focus on formative assessment which
posits that assessment should (a) encourage and support, not undermine, the
learning process for learners and teachers; (b) provide formative information
whenever possible (i.e., give useful feedback during the learning process
instead of a single judgment at the end); and (c) be responsive to what is
known about how people learn, generally and developmentally. This type of
assessment has as its primary goal improvement of learning, which is critical
to support the kinds of learning outcomes and processes necessary for
students to succeed in the twenty-first century. It is referred to as “formative
assessment,” or assessment for learning, in contrast to “summative
assessment” (or assessment of learning). This chapter overviews the role of
formative assessment in education generally, and also touches on stealth
assessment specifically—an evidence-based approach to weaving
assessments directly into learning environments.

61

Brown, A. L., Campione, J. C.,
Webber, L. S., & McGilly, K.
(1992). Interactive learning
environments: A new look at

Among the major creations of psychological theory in this century has been
the notion of an individual intelligence quotient (IQ) and the means for
measuring it. Enthusiasm for this invention, however, has been less than
universal (Gould 1981); some regard it as a crowning accomplishment of
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assessment and instruction. In
Changing assessments (pp. 121211). Springer, Dordrecht.

psychological theory, while others see IQ tests as instruments for reinforcing
social injustice.
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Davies, A., & LeMahieu, P. (2003).
Assessment for learning:
Reconsidering portfolios and
research evidence. In optimizing
new modes of assessment: In
search of qualities and standards
(pp. 141-169). Springer,
Dordrecht.

Since the late 1980’s, public education in North America has been shifting to
standards or outcomes based and performance-oriented systems. Within such
systems, the most basic purpose of all education is student learning, and the
primary purpose of all assessment is to support that learning in some fashion.
The assessment reform that began in the 1980’s in North America has had
numerous impacts. Most significantly, it has changed the way educators think
about students’ capabilities, the nature of learning, the nature of quality in
learning, as well as what can serve as evidence of learning in terms of
classroom assessment, teacher assessment and large-scale assessment. In
this context, the use of portfolios as a mode of assessment has gained a lot of
interest. This chapter will explore the role of assessment in learning and the
role portfolios might play. Research evidence of the qualities of portfolios for
enhancing student learning is presented and discussed.
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Bennett, R. E. (2006). Inexorable
and Inevitable: The Continuing
Story of Technology and
Assessment. In D. Bartram & R. K.
Hambleton (Eds.), Computerbased testing and the Internet:
Issues and advances (pp. 201-217).
New York, NY, US: John Wiley &
Sons Ltd.

This chapter argues that the inexorable advance of technology will force
fundamental changes in the format and content of assessment. Technology is
infusing the workplace, leading to widespread requirements for workers
skilled in the use of computers. Technology is also finding a key place in
education. This is not only occurring because technology skill has become a
workplace requirement. It is also happening because technology provides
information resources central to the pursuit of knowledge and because the
medium allows for the delivery of instruction to individuals who could not
otherwise obtain it. As technology becomes more central to schooling,
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assessing students in a medium different from the one in which they typically
learn will become increasingly untenable.
64

Bennett, R. E. (1998). Reinventing
Assessment. Speculations on the
Future of Large-Scale Educational
Testing. A Policy Information
Perspective.

This paper offers a scenario for how educational assessment might change in
response to market forces that affect not only the future of large-scale testing
but also society in general. The scenario divides into three generations
distinguished by the purpose of testing, test format and content, and the
extent to which testing capitalizes on new technology. The first generation
lays the basic infrastructure for electronic testing. It combines advances in
psychometrics with technology to deliver large-scale tests adaptively.
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Ward, W. C., & Bennett, R. E.
(2012). Construction versus choice
in cognitive measurement: Issues
in constructed response,
performance testing, and portfolio
assessment. Routledge.

The multiple-choice question is the mainstay of standardized testing
programs in the United States. The format has achieved this position because
it permits inexpensive and apparently objective scoring; because such
questions can be answered quickly, allowing broad content coverage within a
testing session; and because a sophisticated statistical technology has
evolved to support the analysis and interpretation of test results. The reliance
on multiple-choice questions, however, is increasingly criticized.
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Bennett, R. E., & Gitomer, D. H.
(2009). Transforming K–12
assessment: Integrating
accountability testing, formative
assessment and professional
support. In Educational assessment
in the 21st century (pp. 43-61).
Springer, Dordrecht.

In this chapter, we ask whether advances in cognitive science, psychometrics
and technology can transform the accountability paradigm that is currently in
place in the United States. Of course, asking this question implies that there
are problems with the present enactment of what is known as the No Child
Left Behind Act, a system that requires each state regularly to test students in
specified grades and subject areas against a state-imposed proficiency
standard. We begin the chapter by first describing some of the forces that
have led to the heightened emphasis on testing, and then articulate some of
the fundamental problems with the system as currently implemented.
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Bennett, R. E. (2010). Cognitively
based assessment of, for, and as
learning (CBAL): A preliminary
theory of action for summative and
formative assessment.
Measurement, 8(2-3), 70-91.

CBAL (Cognitively Based Assessment of, for, and as Learning) is a research
initiative intended to create a model for an innovative K–12 assessment
system that documents what students have achieved (of learning); helps
identify how to plan instruction (for learning); and is considered by students
and teachers to be a worthwhile educational experience in and of itself (as
learning). Because CBAL intends to not only measure student achievement
but also facilitate it, CBAL, like any similar assessment program, requires a
theory of action. This paper describes the notion of theory of action, offers a
preliminary version of such a theory for CBAL, and outlines a provisional
research program for evaluating that theory.
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Csapó, B., Ainley, J., Bennett, R. E.,
Latour, T., & Law, N. (2012).
Technological issues for computerbased assessment. In Assessment
and teaching of 21st century skills
(pp. 143-230). Springer,
Dordrecht.

This chapter reviews the contribution of new information-communication
technologies to the advancement of educational assessment. Improvements
can be described in terms of precision in detecting the actual values of the
observed variables, efficiency in collecting and processing information, and
speed and frequency of feedback given to the participants and stakeholders.
The chapter reviews previous research and development in two ways,
describing the main tendencies in four continents (Asia, Australia, Europe and
the US) as well as summarizing research on how technology advances
assessment in certain crucial dimensions (assessment of established
constructs, extension of assessment domains, assessment of new constructs
and in dynamic situations). As there is a great variety of applications of
assessment in education, each one requiring different technological solutions,
the chapter classifies assessment domains, purposes and contexts and
identifies the technological needs and solutions for each.
The chapter reviews the contribution of technology to the advancement of the
entire educational evaluation process, from authoring and automatic
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generation and storage of items, through delivery methods (Internet-based,
local server, removable media, mini-computer labs) to forms of task
presentation made possible with technology for response capture, scoring
and automated feedback and reporting. Finally, the chapter identifies areas
for which further research and development is needed (migration strategies,
security, availability, accessibility, comparability, framework and instrument
compliance) and lists themes for research projects feasible for inclusion in the
Assessment and Teaching of Twenty-first Century Skills project.
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Bonilla, B. C. (2000). Portfolio
assessment in a
bilingual/bicultural middle school:
Building upon the PACE model.

This study sought to evaluate a system of portfolio assessment for
documenting the academic progress of selected culturally diverse students in
a Spanish/English bilingual middle school. In the first phase of the study, the
researcher facilitated, recorded, and analyzed the teachers'' discussions as
they developed their own portfolio assessment. Teachers were guided in
these discussions by a researcher-created heuristic tool, the Portfolio
Assessment Guide (PAG). The PAG was a resource as the teachers created a
portfolio assessment system that reflected the cultural and linguistic
differences of their students as well as the rich nature of their Expeditionary
Learning curriculum. In the second phase of the study, the researcher
assessed a selected sample of student portfolios using an assessment
protocol, the Hernandez Portfolio Assessment (HPA), which was developed
from an analysis of teachers'' discussion of their goals and values.
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Resnick, L. B., & Resnick, D. P.
(1992). Assessing the thinking
curriculum: New tools for
educational reform. In Changing

In America, educational reform and testing are intimately linked. Test scores
signal the need for reform, as evidenced by the attention paid to declining
scores on college entrance exams and standardized tests, to Americans’ weak
performances on international comparisons, and to the percentages of
students failing certain kinds of items on our national assessments. Tests are
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assessments (pp. 37-75). Springer,
Dordrecht.

also widely viewed as instruments for educational improvement. Calls for
better performance by American schools are almost always accompanied by
increases in the amounts of testing done in the schools. New tests, or more
active scrutiny of tests already in place, are frequently prescribed, both as a
source of information for a concerned public and as a form of “quality
control” and an incentive to better performance by educators and students.
This link between testing and efforts at educational reform is not new—it has
been a feature of efforts to improve American schools since at least the end of
the nineteenth century (D. P. Resnick 1982). In each new round of reform,
testing theory and practice have been refined and elaborated.
Tests are so ubiquitous in this country’s educational life, however, and the test
instruments we use are often so technically elegant, that it is difficult to
imagine proceeding in a different way. Complaints about testing and tests,
from those who claim that tests block opportunities for certain social groups
and those who point to the limited range of human competence assessed by
the tests, bubble up whenever the amount and visibility of testing increase.
These complaints sometimes lead to modifications of tests, but there is rarely
sustained or widespread consideration of the possibility that the very idea of
using test technology as it has developed over the past century may be
inimical to the real goals of educational reform.
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Programmed Instruction (back to list)
Introduction to Programmed Instruction
Computer based learning and assessment have transformed the fields of education and assessment. Computer
based learning and assessment have their origins in the first simple learning machines designed by Pressley and
B.F. Skinner. The first teaching machine systems predate computers and learners followed an instructional path
predetermined by the programmer or the writer of the curriculum. The search items programmed instruction
produced a wide range of articles that reflect the possibilities of accommodating students with special needs, the
inclusion of a wide range of variables into research and the inclusion of different kinds of educational programs.
Thompson, Quenemoen & Thurlow (2005) propose that computerized learning systems are suitable platforms for
the implementation of assistive technologies for students with disabilities and English language learners.
Ketterlin-Geller emphasize that computer based learning is an avenue for the individualization of instruction and
universal design for assessment (UDA) offers the possibilities for increased participation of students with
disabilities and English language learners. Pellegrino and Quellmalz (2010) promote the use of technology in
educational assessment as tools to support innovation in educational program develoment and learning. They view
educational technology as tools to harness the power of instruction and provide rich, authentic tasks that integrate
knowledge, critical thinking and problem solving. Shute and Rahimi (2017) endorse and support the use of
computer-based instruction to dissolve the divide between learning and assessment. They advocate computerbased assessment for learning (CBAFL) because it 1) it is formative and summative, 2) complementary to classroom
instruction, 3) web based and data driven, 4) can be embedded in curriculum or game based, and 5) facilitates
learning and other outcomes. Bennett, Dawson, Bearman, Molloy & Boud (2017) report how computerized
technology is reshaping the design of university instruction supporting the desire for efficiency and innovation.

53

Annotated Bibliography
Variance and Assessment for Learning: Implications for Diverse Learners of STEM
71

Shute, V. J., & Rahimi, S. (2017).
Review of computer‐based
assessment for learning in
elementary and secondary
education. Journal of Computer
Assisted Learning, 33(1), 1-19.

In this paper, we review computer-based assessment for learning (CBAfL), in
elementary and secondary education, as a viable way to merge instruction
and assessment of students' developing proficiencies. We begin by
contextualizing our topic relative to summative and forma- tive assessment
before presenting the current literature, which we categorized into the
following: (a) supplementary use in classrooms, (b) web-based, and (c) datadriven, continuous CBAfL. Examples of research studies per category are
provided. Findings show that using CBAfL in the classroom, via the Internet,
or embedded in a game, generally enhances learning and other outcomes
across a range of content areas (e.g. biology, math, and program- ming).
One conclusion is that feedback, to be most beneficial to learning, should not
be overly complex and must be used to be effective. Findings also showed
that the quality of the assessment (i.e. validity, reliability, and efficiency) is
unimpaired by the inclusion of feed- back. The possibilities created by
advances in the learning sciences, measurement, and tech- nology have
paved the way toward new assessment approaches that will support
personalized learning and that can accurately measure and support complex
competencies. The next steps involve evaluating the new assessments
regarding their psychometric properties and support of learning.
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Thompson, S. J., Quenemoen, R. F.,
& Thurlow, M. L. (2005). Factors to
Consider in the Design of Inclusive
Online Assessment. In Online
assessment and measurement:

This chapter presents factors to consider in the design of online assessments
for all students, including students with disabilities and English-language
learners. It presents a process and considerations for the initial transformation
of paper-and-pencil assessments to inclusive online assessments, focusing on
features of universal design, the use of assistive technology, and an
examination of the use of individual accommodations in light of the content
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Foundations and challenges (pp.
102-117). IGI Global.

tested. The authors hope to convey the importance of implementing a process
for addressing these considerations from the beginning of online assessment
design. Retrofitting completed assessments can result in concerns about
validity.
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Dorman, J. P., Aldridge, J. M., &
Fraser, B. J. (2006). Using Students'
Assessment of Classroom
Environment to Develop a
Typology of Secondary School
Classrooms. International
Education Journal, 7(7), 906-915.

Research employing the Technology-Rich Outcomes-Focused Learning
Environment Inventory (TROFLEI) was conducted in Australian secondary
schools. A sample of 4,146 students from 286 classes responded to the
TROFLEI which assesses 10 classroom environment dimensions: student
cohesiveness, teacher support, involvement, task orientation, investigation,
cooperation, equity, differentiation, computer usage and young adult ethos.
Validation data attested to the sound structural characteristics of the TROFLEI.
Cluster analysis was used to develop a classroom typology of five relatively
homogeneous groups of classes which were described as exemplary; safe
and conservative; non-technological teacher-centered; contested
technological and contested non-technological. (Contains 3 tables and 1
figure.)
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Pellegrino, J. W., & Quellmalz, E. S.
(2010). Perspectives on the
Integration of Technology and
Assessment. Journal of Research on
Technology in Education, 43(2),
119-134.

This paper considers uses of technology in educational assessment from the
perspective of innovation and support for teaching and learning. It examines
assessment cases drawn from contexts that include large-scale testing
programs as well as classroom-based programs and attempts that have been
made to harness the power of technology to provide rich, authentic tasks that
elicit aspects of integrated knowledge, critical thinking, and problem solving.
These aspects of cognition are seldom well addressed by traditional testing
programs using paper and pencil or computer technologies. The paper also
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gives consideration to strategies for developing balanced, multilevel
assessment systems that involve articulating relationships among curriculumembedded, benchmark, and summative assessments that operate across
classroom, district, state, national, and international levels. It discusses the
multiple roles for technology in an assessment-based information system in
light of the decision support needed from the multiple actors who operate
across levels of the education system. The paper concludes with a
consideration of the current state of the field as well as the potential for
technology to help launch a new era of integrated, learning-centered
assessment systems.
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Ketterlin-Geller, L. R. (2005).
Knowing what all students know:
Procedures for developing
universal design for assessment.
The Journal of Technology,
Learning and Assessment, 4(2).

Universal design for assessment (UDA) is intended to increase participation of
students with disabilities and English-language learners in general education
assessments by addressing student needs through customized testing
platforms. Computer-based testing provides an optimal format for creating
individually-tailored tests. However, although a theoretical basis for universal
design is well established, little practical information is available to assist test
developers in creating and implementing universally designed tests. This
article discusses the application of universal design to assessment and
describes how these principles are applied to a test of 3rd grade mathematics
ability. I present the steps involved in conceptualizing, constructing, and
implementing a universally designed test in anticipation that test developers,
state department assessment coordinators, and other researchers will benefit
from this application. Recommendations for future research and development
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efforts to create accessible computer-based learning environments for all
students are explored.
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Bennett, S., Dawson, P., Bearman,
M., Molloy, E., & Boud, D. (2017).
How technology shapes
assessment design: Findings from
a study of university teachers.
British Journal of Educational
Technology, 48(2), 672-682.

A wide range of technologies have been developed to enhance assessment,
but adoption has been inconsistent despite assessment being critical to
student learning and certification. To understand why this is the case and how
it can be addressed, we need to explore the perspectives of academics
responsible for designing and implementing technology-supported
assessment strategies. This paper reports on the experience of designing
technology-supported assessment based on interviews with 33 Australian
university teachers. Findings reveal the desire to achieve greater efficiencies
and to be contemporary and innovative as key drivers of technology adoption
for assessment.
Participants sought to shape student behaviors through their designs and
made adaptations in response to positive feedback and undesirable
outcomes. Many designs required modification because of a lack of
appropriate support, leading to compromise and, in some cases,
abandonment. These findings highlight the challenges to effective
technology-supported assessment design and demonstrate the difficulties
university teachers face when attempting to negotiate mixed messages within
institutions and the demands of design work. We use these findings to suggest
opportunities to improve support by offering pedagogical guidance and
technical help at critical stages of the design process and encouraging an
iterative approach to design.
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Formative Assessment (back to list)
Introduction to Formative Assessment
The role of formative assessment in the assessment process is now firmly in place. It is an active field of research in
which there is still much debate. Despite the controversy, formative assessment is now established as a necessary
element in understanding variation in student learning and key to school reform. Clark (2015) put things into
perspective with a reminder that the curriculum is the totality of the experiences planned for students. Formative
assessment is an instructional process of sharing information and supports learning embedded in the instructional
process that is interactive and designed to make evidence of learning visible as assessment data. According to
Heritage (2010) there were concerns among policy makers about not capitalizing upon the promise of formative
assessment and they instituted a series of studies to implement the next generation of formative assessment
processes. They endorsed the view that formative assessment was not a tool or instrument, but rather, a process
embedded in instruction.
Bennett (2011). In Formal Assessment: A Critical Review, is skeptical about some of the claims of effectiveness for
formative assessment. He laments the limited attention to domain considerations, the under-representation of
measurement principles, the impact of teacher demands and the impact upon the larger system. Kingston and Nash
(2011) in a meta-analysis of formative assessment found a median effect size of .25 using a moderator analysis. He
found that formative assessment was more successful in English language learning than in science and
mathematics. Furtak, et. al (2008) are concerned about the fidelity of teachers to formative assessment models, and
they observe many teachers do not implement the formative assessment strategies. Rakoczy, Klieme, Leib & Blum
2017) acknowledge that the evidence for improvement in mathematics due to formative assessment is sparse, and
they report a series of studies to improve achievement.
Pinger, Rakoczy, Besser & Kleime (2018) find that implementing formative assessments do not suffice in general in
improving mathematical quality but that an interaction with detailed material and guidelines can counterbalance
58

Annotated Bibliography
Variance and Assessment for Learning: Implications for Diverse Learners of STEM
the effects of instructional quality. Fancsali, Zhang, Tan, Ritter, Berman & Galyardt (2018) argue that measurement
science can contribute to formative assessment, especially regarding grading, the definition of constructs and valid
representations of intended learning outcomes.
The support for formative assessment is widespread and longstanding. Black and Williams (1989, 2004, 2009) were
early researchers into the positive effects of formative assessments. More recently, they advance a broadened
theory of formative assessment that situates it within a theory of pedagogy that includes cognitive acceleration,
dynamic assessment, self-regulated learning and classroom discourse. Williams (2011) authored, Embedded
Formative Assessment, in which he emphasized the formative strategies of classroom questioning, learning
attention, success criteria, feedback, collaboration and self-regulated learning.
Calfee, Wilson, Flannery and Kapinus (2014) present a model of formative assessment for learning rather than
achievement. Assessment is embedded in instruction to monitor learning, provide feedback and shape learning as
it takes place. According to Wadding (2016), the key to formative assessment is that learners should participate in
receiving and acting on feedback as part of assessment, that feedback is critical to the catalytic effect and the
capacity to drive learning forward. Borg (2016) advocates for the use of technology in formative assessment to
engage purposeful learning and sees active learning as the interface between assessment and technology.
Anderson and Pal (2017) report an intervention study in which new Swedish teachers strengthened their formative
assessment practices based on student learning needs, and in the process improved the achievement of their
students. Lopez-Pastor & Sicilia-Camacho (2017) found that formative and shared assessment in which students
were involved in their own assessment resulted in improved student learning despite weaknesses in teacher
content knowledge. Dolin, Black, Harlen & Tinberghien (2018) theorize about the connections between formative
and summative evaluation.
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Chatterji, Madhabi; Koh, Nancy;
Choi, Linda; Iyengar, Radhika.
Closing Learning Gaps Proximally
with Teacher-Mediated Diagnostic

Provides empirical evidence on the utility of a teacher-mediated diagnostic
classroom assessment intervention for identifying and addressing learning
gaps in learner domains. Early results, based on 11 treatment and 27
comparison classes with 381 students and 38 teachers overall, indicated
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Classroom Assessment. In
Research in the Schools. Fall2009,
Vol. 16 Issue 2, p59-75. 17p. 1
Diagram, 7 Charts.

positive changes in teachers' assessment practices and attitudes, with
corresponding student achievement gains. Supplementary observations
pointed to challenges in creating a learning-centered assessment culture in
schools operating under a high-stakes assessment climate. We situated the
findings in existing research evidence on formative classroom assessment,
test-driven school reforms, and the currently available body of knowledge on
how individuals learn. We argue for more proximally conducted formative
assessment by teachers to address learner needs and achievement gaps in
subject area domains.
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Chatterji, Madhabi (2003).
Designing and Using Tools for
Educational Assessment. Boston,
MA : Pearson/Allyn And Bacon

This book is excellent for responding to NCLB mandates and NCATE
requirements for preparing K-12 teachers, school leaders, professionals and
researchers in assessment design and use of data for informing day-to-day
practices. It presents material in practitioner-friendly, straightforward and
readable language, without watering down concepts and with minimal use of
statistics. Instructors will find that the book provides a balanced treatment of
traditional and performance assessment methods. Design, validation, and use
of assessment tools for a variety of purposes are addressed through the use of
a common Process Model and six User Paths. To improve testing practices,
the 1999 AERA, APA & NCME standards are cited throughout. Numerous case
studies, examples, demonstrations, tables, and a web-based computer
module support the book.
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Armour-Thomas, Eleanor. (2019)
Formative Assessment: An
Approach to Growing Student
Learning while it’s Occurring. In

I offer a definition of formative assessment as a two-pronged process for
uncovering the cognitive and metacognitive processes for learning and for
using its results to advance learning though the nurturing influences of
60

Annotated Bibliography
Variance and Assessment for Learning: Implications for Diverse Learners of STEM
Armour-Thomas, McCallister,
teaching. To operationalize the purpose/function process of assessment, I
Boykin and Gordon (Eds) Human
used an approach to teaching, Dynamic Pedagogy, in which learning is at the
Variance and Assessment for
Learning. Chicago, Ill, Third World nexus of three interdependent domains, assessment, curriculum and
Press (TWP).
instruction all working in dynamic interaction to promote learning. The
approach attempts to mirror Edmund W. Gordon’s Pedagogical Troika in
which he conceives assessment, teaching and learning as conditionallyrelated processes that are dialectically and reciprocally employed in the
service of the other for the purpose of cultivating intellective competence
and other developed abilities in the learner, incidental to these abilities
being measured.
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Spector, J. M., Ifenthaler, D.,
Sampson, D., Yang, J. L., Mukama,
E., Warusavitarana, A., ... &
Bridges, S. (2016). Technology
enhanced formative assessment for
21st century learning.

This paper is based on the deliberations of the Assessment Working Group at
EDUsummIT 2015 in Bangkok, Thailand. All of the members of Thematic
Working Group 5 (TWG5) have contributed to this synthesis of potentials,
concerns and issues with regard to the role of technology in assessment as,
for and of learning in the 21st century. The group decided to focus primarily
on formative assessment rather than summative assessment and high stakes
testing. Formative assessments and feedback provide an important
opportunity to support and enhance student learning. Recognizing shifts in
education towards blended and online learning with problem- based and
inquiry-based approaches led to considerations of technologies that could
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effectively support formative assessment and informative feedback to 21st
century learners. The paper concludes with a summary of conclusions and
recommendations of the working group to be taken up in subsequent efforts.
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Heritage, M. (2010). Formative
Assessment and Next-Generation
Assessment Systems: Are We
Losing an Opportunity? Council of
Chief State School Officers.

The Race to the Top (RTTT) Assessment Program has funded two state
consortia to develop new assessment systems that measure student skills
against a common set of college- and career-ready standards in mathematics
and English language arts (U.S. Department of Education, 2010). The initial
RTTT invitation to submit proposals prompted extensive discussion about a
vision for next-generation assessment systems intended to play a critical role
in supporting students to be college and career ready. To contribute to the
vision, the Council of Chief State School Officers (CCSSO) published a white
paper on comprehensive assessment systems to support high-quality
learning.
The paper called for assessment systems that supported multiple purposes at
different levels of the educational enterprise and that included multiple forms
of assessment, incorporating "formative as well as summative measures"
(Darling-Hammond, 2010, p. 1). The thesis of this paper is that, despite the
pioneering efforts of CCSSO and other organizations in the U.S., we already
risk losing the promise that formative assessment holds for teaching and
learning. The core problem lies in the false, but nonetheless widespread,
assumption that formative assessment is a particular kind of measurement
instrument, rather than a process that is fundamental and indigenous to the
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practice of teaching and learning. This distinction is critical, not only for
understanding how formative assessment functions, but also for realizing its
promise for our students and our society.
The paper begins with a description of effective formative assessment and a
clarification of some important distinctions that must be maintained if the
benefits of formative assessment are to be achieved in our schools. These
descriptions and distinctions introduce a brief consideration of the theory and
research documenting the effectiveness of formative assessment. Next is
discussion of the appropriation of formative assessment in a range of policy
documents. The final section considers the role of formative assessment as
part of a larger process of educational change. (Contains 2 footnotes.
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Bennett, R. E. (2011). Formative
assessment: A critical review.
Assessment in Education:
Principles, Policy & Practice, 18(1),
5-25.

Six interrelated issues in formative assessment (aka, ‘assessment for
learning’). The issues concern the definition of formative assessment, the
claims commonly made for its effectiveness, the limited attention given to
domain considerations in its conceptualization, the under‐representation of
measurement principles in that conceptualization, the teacher‐support
demands formative assessment entails, and the impact of the larger
educational system. The paper concludes that the term, ‘formative
assessment,’ does not yet represent a well‐defined set of artifacts or
practices. Although research suggests that the general practices associated
with formative assessment can facilitate learning, existing definitions admit
such a wide variety of implementations that effects should be expected to
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vary widely from one implementation and student population to the next. In
addition, the magnitude of commonly made quantitative claims for
effectiveness is suspect, deriving from untraceable, flawed, dated, or
unpublished sources.
To realize maximum benefit from formative assessment, new development
should focus on conceptualizing well‐specified approaches built around
process and methodology rooted within specific content domains. Those
conceptualizations should incorporate fundamental measurement principles
that encourage teachers and students to recognize the inferential nature of
assessment. The conceptualizations should also allow for the substantial time
and professional support needed if the vast majority of teachers are to
become proficient users of formative assessment. Finally, for greatest benefit,
formative approaches should be conceptualized as part of a comprehensive
system in which all components work together to facilitate learning.
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Wiliam, D. (2011). Embedded
formative assessment. Solution
Tree Press.

Formative assessment plays an important role in increasing teacher quality
and student learning when it's viewed as a process rather than a tool.
Emphasizing the instructional side of formative assessment, this book
explores in depth the use of classroom questioning, learning intentions and
success criteria, feedback, collaborative and cooperative learning, and selfregulated learning to engineer effective learning environments for students.
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Black, P., & Wiliam, D. (2004). The
formative purpose: Assessment
must first promote learning.
Yearbook of the National Society
for the Study of Education, 103(2),
20-50.

We acknowledge the initiative of the Assessment Policy Task Group of the
British Educational Research Association (now known as the Assessment
Reform Group), which gave the initial impetus and support for our research
review. We are grateful to the Nuffield Foundation, which funded the original
review and the first phase of our project. We are also grateful to Professor
Myron Atkin and his colleagues at Stanford University, who secured funding
from the U.S. National Science Foundation (NSF Grant REC‐9909370) for the
last phase. Finally, we are indebted to the Medway and Oxfordshire local
education authorities, their six schools, and above all their 36 teachers who
took on the central and risky task of turning our ideas into practical working
knowledge.
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Black, P., & Wiliam, D. (2009).
Developing the theory of formative
assessment. Educational
Assessment, Evaluation and
Accountability (formerly: Journal of
Personnel Evaluation in
Education), 21(1), 5.

Whilst many definitions of formative assessment have been offered, there is
no clear rationale to define and delimit it within broader theories of
pedagogy. This paper aims to offer such a rationale, within a framework
which can also unify the diverse set of practices which have been described
as formative. The analysis is used to relate formative assessment both to other
pedagogic initiatives, notably cognitive acceleration and dynamic
assessment, and to some of the existing literature on models of self-regulated
learning and on classroom discourse. This framework should indicate
potentially fruitful lines for further enquiry, whilst at the same time opening up
new ways of helping teachers to implement formative practices more
effectively.
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Black, P., & Wiliam, D. (1998).
Assessment and classroom
learning. Assessment in Education:
principles, policy & practice, 5(1),
7-74.

This article is a review of the literature on classroom formative assessment.
Several studies show firm evidence that innovations designed to strengthen
the frequent feedback that students receive about their learning yield
substantial learning gains. The perceptions of students and their role in self‐
assessment are considered alongside analysis of the strategies used by
teachers and the formative strategies incorporated in such systemic
approaches as mastery learning. There follows a more detailed and
theoretical analysis of the nature of feedback, which provides a basis for a
discussion of the development of theoretical models for formative assessment
and of the prospects for the improvement of practice.
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Calfee, R., Wilson, K. M., Flannery,
B., & Kapinus, B. A. (2014).
Formative Assessment for the
Common Core Literacy Standards.
Teachers College Record, 116(11),
n11.

Background/Context: As implementation of the Common Core Literacy
Standards moves ahead, teachers, students, and schools are discovering that
the standards demand a great deal of them in order to achieve the vision of
college, career, and citizenship in the global-digital world outlined in the
standards. To accomplish the goals and high expectations set forth in the
Literacy Standards, teachers confront fundamental changes in their curricular,
instructional, and assessment practices. Purpose/Objective/Research
Question/Focus of Study: This article presents a working model of the
formative assessment process that we think will be essential for effective
implementation of the standards.
Assessment for learning rather than testing of achievement is presented as a
way of guiding teachers and students through the progressions needed to
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college and career-readiness. The paper is organized around four points: (1)
the distinctive features of the model, (2) the match between the model and the
vision of the standards, (3) a description of the inquiry process that serves as
the "engine" for the model, and (4) an account of the Herman-Heritage cycletime/grain-size concept that supports ongoing management of formative
assessment. The model is designed to be embedded in the project-based
activities called for in the standards as students conduct short- and long-term
research across the disciplines.
Research Design: This article presents the results of a careful and
comprehensive reading of the Common Core Literacy Standards. A focused
review of the literature on formative assessment serves as the foundation for
the working model presented here. Conclusions/Recommendations: The
conceptual ideas and practical tools discussed in this article point to the need
for substantial and sustained professional development, both preservice and
inservice, to support the fundamental changes entailed by the standards. To
foster the deep understandings called for by the standards, teachers will
require an equally deep understanding of formative assessment as a process
in which inquiry is embedded in instruction to monitor learning, provide
feedback, and shape students learning as it is taking place.
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Furtak, E. M., Ruiz-Primo, M. A.,
Shemwell, J. T., Ayala, C. C.,
Brandon, P. R., Shavelson, R. J., &

Given the current emphasis on conducting high-quality experimental studies,
it is becoming increasingly important for researchers to accompany their
studies with evaluations of the fidelity of implementation of the experimental
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Yin, Y. (2008). On the fidelity of
implementing embedded
formative assessments and its
relation to student learning.
Applied measurement in
education, 21(4), 360-389.

treatments. This article compares the form and extent of an experimental
treatment to student learning. The study involved six middle-school physical
science teachers and their students. Videotaped lessons were coded
according to their alignment with the treatment's intended structure and
processes; results identified a 0.71 correlation between teachers' enactment
of formative assessment and student learning. The article suggests that the
results of the study may have been due, at least in part, to the failure of many
of the experimental-group teachers to implement the treatment as intended.

Kingston, N., & Nash, B. (2011).
Formative assessment: A meta‐
analysis and a call for research.
Educational measurement: Issues
and practice, 30(4), 28-37.

An effect size of about .70 (or .40–.70) is often claimed for the efficacy of
formative assessment but is not supported by the existing research base.
More than 300 studies that appeared to address the efficacy of formative
assessment in grades K‐12 were reviewed. Many of the studies had severely
flawed research designs yielding uninterpretable results. Only 13 of the
studies provided sufficient information to calculate relevant effect sizes. A
total of 42 independent effect sizes were available. The median observed
effect size was .25. Using a random effects model, a weighted mean effect size
of .20 was calculated.
Moderator analyses suggested that formative assessment might be more
effective in English language arts (ELA) than in mathematics or science, with
estimated effect sizes of .32, .17, and .09, respectively. Two types of
implementation of formative assessment, one based on professional
development and the other on the use of computer‐based formative systems,
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appeared to be more effective than other approaches, yielding mean effect
size of .30 and .28, respectively. Given the wide use and potential efficacy of
good formative assessment practices, the paucity of the current research base
is problematic. A call for more high‐quality studies is issued.
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Rakoczy, K., Klieme, E., Leib, D., &
Blum, W. (2017). Formative
assessment in mathematics
instruction: Theoretical
considerations and empirical
results of the Co 2 CA project. In
Competence assessment in
education (pp. 447-467). Springer,
Cham.

Formative assessment is considered a promising approach to improving
teaching and learning, especially in the Anglo-American literature. However,
empirical evidence supporting this assumption is surprisingly weak. In this
chapter, we introduce the concept of formative assessment by identifying the
core components of formative assessment (assessment and feedback) and
describing the way we assume formative assessment (via students’
perception) affects learning processes and outcomes. Furthermore, we
present the project Conditions and Consequences of Classroom Assessment
(Co2CA), consisting of four studies in which we successively investigated the
design and impact of formative assessment in mathematics instruction: (1) In a
survey study, we described current practice of classroom assessment in
mathematics, as perceived by teachers and students, and developed
mathematical tasks as a basis for the assessment component in the following
studies. (2) In an experimental study, we investigated the impact of written
process-oriented feedback on learning in an internally valid setting. (3) In an
intervention study, we implemented the instruments and results of the first
two studies in mathematics instruction to analyze the impact of formative
assessment in an ecologically valid setting. (4) Finally, we conducted a
transfer study to make our results usable in educational practice: We
developed a teacher training in formative assessment and investigated its
impact on teachers’ general pedagogical and pedagogical content
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knowledge. This chapter focuses on a description of the designs and selected
results of Studies 3 and 4.
91

López-Pastor, V., & SiciliaCamacho, A. (2017). Formative and
shared assessment in higher
education. Lessons learned and
challenges for the future.
Assessment & Evaluation in Higher
Education, 42(1), 77-97.

Formative assessment is the process by which teachers provide information to
students during the learning process to modify their understanding and selfregulation. An important process within this is shared assessment, which
refers to student involvement in the assessment and learning practice, a
process of dialogue and collaboration between teacher and students aimed at
improving the learning process, both individually and collectively. The
purpose of this paper is to review the current state of affairs in depth. This
paper therefore highlights, on the one hand, the lessons learned through
research and development in higher education (i.e. providing clear learning
goals and feedback, guiding learning, involving students in learning and
assessment, promoting feedback as a process of dialogue, and making
processes viable). On the other hand, these lessons also suggest some
challenges and difficulties that must be addressed in the future in order to
further improve formative and shared assessment in higher education. These
include the need for more research on its effects, further conceptual
clarification, the intersubjectivity of the process, recognition of the divergent
processes and ethical principles, students’ involvement not only in
assessment but also in determining academic grades, and broadening
learning goals and objectives in FA & SA.
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Herman, J., Osmundson, E., Dai, Y.,
Ringstaff, C., & Timms, M. (2015).
Investigating the dynamics of
formative assessment:
Relationships between teacher

This exploratory study of elementary school science examines questions
central to policy, practice and research on formative assessment: What is the
quality of teachers’ content-pedagogical and assessment knowledge? What is
the relationship between teacher knowledge and assessment practice? What
is the relationship between teacher knowledge, assessment practice and
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knowledge, assessment practice
and learning. Assessment in
Education: Principles, Policy &
Practice, 22(3), 344-367.

student learning? Drawing on multiple measures, hierarchical linear
modelling and path analysis, results suggest that despite weaknesses in
teachers’ content-pedagogical and assessment knowledge, teachers’
formative assessment practices are positively related to student learning.
Relationships between teachers’ knowledge and assessment practices are
mixed. Findings underscore both the potential and challenge of bringing
effective formative practice to fruition as well as the need for continued
research.
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Andersson, C., & Palm, T. (2017).
Characteristics of improved
formative assessment practice.
Education Inquiry, 8(2), 104-122.

An earlier study showed that the changes in teachers’ classroom practice,
after participation in a professional development program in formative
assessment, significantly improved student achievement in mathematics. The
teachers in that study were a random selection of Year 4 teachers in a Swedish
mid-sized municipality. In the present study, we analyze and describe the
characteristics of these changes in classroom practice, which were based on a
combination of various strategies for formative assessment. Data were
collected through teacher interviews and classroom observations. The
teachers implemented many new activities that strengthened a formative
classroom practice based on identifying student learning needs and
modifying the teaching and learning accordingly. The characteristics of the
changes the teachers made reveal the complexity of this formative
assessment practice and why such developments of practice are likely to
require major changes in most teachers’ practices. We also discuss how such
changes in practice afford new learning opportunities.
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Clark, I. (2015). Formative
assessment: Translating high-level
curriculum principles into

The curriculum is the totality of experiences which are planned for young
learners through their education, wherever they are being educated. It
determines the ethos of the school as a learning community, curriculum
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classroom practice. Curriculum
Journal, 26(1), 91-114.

subjects and areas, interdisciplinary learning, and opportunities to attain
personal and learning goals. An effective curriculum, which meets the needs
of the twenty-first century learner improves numeracy and literacy, promotes
health and well-being, and supports the social and technical skills required
for learning, life and work (lifelong learning). Relatively recent developments
in the policy frameworks of numerous nations have seen the implementation
of an interactive style of teaching and learning called formative assessment.
Formative classroom assessment is a potentially powerful instructional
process because the practice of sharing assessment information that supports
learning is embedded into the instructional process by design. This article
uses a range of sources, including policy and framework documentation
relating to the development and implementation of a curriculum which drives
interactive assessment practices designed to make evidence of learning
visible as assessment data with potentially lifelong effects. The purpose of this
article is to delineate a ‘formative curriculum’ designed to drive classroom
practices that create responsible citizens, confident individuals, effective
contributors, and successful learners.

Fancsali, S. E., Zheng, G., Tan, Y.,
Ritter, S., Berman, S. R., &
Galyardt, A. (2018, March). Using
embedded formative assessment
to predict state summative test
scores. In Proceedings of the 8th
International Conference on
Learning Analytics and Knowledge
(pp. 161-170). ACM.

Measurement researchers have recently expressed an interest in classroom
assessment intended to support student learning. Growing interest in
diagnostic classification models and learning progressions, for example,
represents a significant departure from the field’s nearly exclusive focus on
psychometric models and test development methods needed for large-scale
assessment. Measurement science could make meaningful contributions to
classroom formative assessment and grading practices, especially regarding
the definition of constructs and valid representation of intended learning
goals. But there is also the danger that measurement frameworks could distort
high quality instruction, if the emphasis were on quantifications rather than
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the qualities of student thinking or if they encouraged “testing” formats that
are necessary for the efficiencies of large-scale assessment but then are
replicated in computerized testing systems that track students’ mastery of
standards. Such testing formats are unnecessary in classroom contexts but
often come to dominate classroom assessment.
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Pinger, P., Rakoczy, K., Besser, M.,
& Klieme, E. (2018). Interplay of
formative assessment and
instructional quality—interactive
effects on students’ mathematics
achievement. Learning
Environments Research, 21(1), 6179.

Formative assessment is considered to be a promising teaching practice for
promoting teaching and learning processes. The implementation of teaching
practices into instruction involves intervening with a learning environment
that is characterised by certain features of instructional quality. Our study
aims to contribute to the understanding of formative assessment by analyzing
the interplay between a formative assessment intervention and aspects of
general instructional quality. In a quasi-experimental study design, 15
teachers participated in a control group (n = 361 students) and 20 teachers in
the intervention classes (n = 498 students) implemented a curriculumembedded formative assessment tool in their ninth-grade mathematics
classes. No effects were found for the intervention on the assessed aspects of
general instructional quality (process-oriented instruction, teacher–student
relationship, effective use of instructional time). However, multilevel
regression analyses revealed an interaction effect between the intervention
and process-orientation and the effective use of instruction time. Our findings
suggest that implementing formative assessment tools do not seem to suffice
regarding changes in general instructional quality, but that an intervention
with detailed material and guidelines can counterbalance effects of
instructional quality, fostering students’ achievement in classes with lower
degrees of process orientation and a less effective use of instructional time.
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Dolin, J., Black, P., Harlen, W., &
Tiberghien, A. (2018). Exploring
relations between formative and
summative assessment. In
Transforming assessment (pp. 5380). Springer, Cham.

This chapter characterizes the two key purposes of assessment, formative and
summative, within a general model of assessment of student learning. It
discusses reliability and validity issues in relation to the two purposes and
considers formative and summative purposes are related and can be brought
together in developing a dependable approach to summative assessment
using evidence collected and used in formative assessment. The third
purpose of assessment, accountability, is dealt with as a special use of
summative assessment. Some examples from the ASSIST-ME project illustrate
the variety of approaches to assessment and the overlapping relations
between formative and summative use of assessment.
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Borg, E. (2016). Technologyenhanced formative assessment: a
review of the literature (Bachelor's
thesis, University of Malta).

In an ever more standards based world, one cannot diminish the importance
of educational assessment and the use of technology. In recent years,
technology-enhanced formative assessment has become an area of research
interest. Beatty and Gerace (2009); Nicol and Macfarlane-Dick (2006);
McLaren (2012). Formative assessment when properly employed encourages
individuals to engage purposefully and meaningfully with their processes of
learning; in this way, formative assessment supports and fosters active
learning (Black & Wiliam, 2009). Technology-enhanced formative assessment
offers an active way forward for individuals to engage purposefully in their
learning (Beatty & Gerace, 2009). Active learning does constitute the interface
and connects technology with assessment and/or assessment with
technology. The aim of this dissertation is to systematically review the
relevant literature basis in an attempt to answer the over-arching question:
‘What is the role of technology-enhanced formative assessment in influencing
student learning?’ In view of this, this study seeks to: identify important
studies in the field of technology-enhanced formative assessment, review an
array of important issues connected with teaching and learning and highlight
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conclusions about critical pedagogical issues that pertain to the field of
technology-enhanced formative assessment.
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Furtak, E. M., Ruiz-Primo, M. A.,
Shemwell, J. T., Ayala, C. C.,
Brandon, P. R., Shavelson, R. J., &
Yin, Y. (2008). On the fidelity of
implementing embedded
formative assessments and its
relation to student learning.
Applied measurement in
education, 21(4), 360-389.

Given the current emphasis on conducting high-quality experimental studies,
it is becoming increasingly important for researchers to accompany their
studies with evaluations of the fidelity of implementation of the experimental
treatments. This article compares the form and extent of an experimental
treatment to student learning. The study involved six middle-school physical
science teachers and their students. Videotaped lessons were coded
according to their alignment with the treatment's intended structure and
processes; results identified a 0.71 correlation between teachers' enactment
of formative assessment and student learning. The article suggests that the
results of the study may have been due, at least in part, to the failure of many
of the experimental-group teachers to implement the treatment as intended.
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Watling, C. (2016). The uneasy
alliance of assessment and
feedback. Perspectives on medical
education, 5(5), 262-264.

Assessment and feedback can make strange bedfellows. Their goals
sometimes lie at cross purposes. Summative assessment, for example, is
judgmental, telling us whether or not learners have reached a necessary
standard; as Konopasek observes, “when practicing summative assessment,
we are acting far more as regulators than educators” [1]. Feedback, on the
other hand, is developmental, facilitating learners’ progress. Reconciling
judgement and development is a tenuous balancing act.
Published criteria for good assessment suggest that learners should
participate in receiving and acting on feedback as part of assessment
processes, particularly when the intent of those processes is formative [2].
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Feedback is critical to what Norcini calls the ‘catalytic effect’ of formative
assessment – its capacity to drive learning forward [2]. And even summative
assessment assessments contain a treasure trove of information about
learners – information that could be harnessed to guide their future learning.
Exactly how we can encourage learners to meaningfully engage with the
feedback embedded in these assessments is a vexing challenge for
educators.
101

Panadero, E., Andrade, H., &
Brookhart, S. (2018). Fusing selfregulated learning and formative
assessment: a roadmap of where
we are, how we got here, and
where we are going. The
Australian Educational Researcher,
45(1), 13-31.

We have long known that a relationship exists between how learning is
assessed and the learning processes and strategies students employ when
engaged in those assessments. Black and Wiliam pointed out in 1998 that selfregulated learning should be a primary goal of formative assessment. Since
then, a growing body of research on this relationship has been produced. The
purpose of this paper is to present and discuss keystone publications that
inform our current understandings of the relationship between formative
assessment and self- regulated learning. The result is a map of the
development of the field and directions for future research.

Dynamic Assessment (back to list)
Introduction to Dynamic Assessment:
According to Thomas & Gordon (2013): The concept of dynamic assessment has its origins in two different
approaches to assessment which aim at ameliorating the academic problems of diverse learners. The first traces its
roots to Reuven Feuerstein and his collaborators and the second in the linguistic development of second language
learners.
Reuven Feuerstein (1921-2014) was an Israeli educator and psychologist who developed a system of pedagogy to
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transform the development of children who were streaming into Israel after World War II. These children were
streaming into Israel from Europe and Africa. Many of these children immigrated alone, some with parents, and all
were scared by the experience of being uprooted and resettled in a different world. Feuerstein designed an
educational program to help students develop the abilities to adapt to a technologically sophisticated country.
Dynamic assessment includes the theory of structural cognitive modifiability and his Learning Potential Assessment
Device. The theory of structual-cognitive-modifiability postulates that all human beings are capable of learning and
that cognition development is plastic and flexible. The change from a static to a dynamic assessment requires a
complete change in the test situation to a mediated learning experience. The teachers is a mediator between the
student and the problem, providing support and guidance. Feuerstein inspired a stream of education and research
that continues today.
Lidz (1991) provides a practitioner’s guide to dynamic assessment in which features a a test-intervention-retest
assessment format. Feuerstein, Feuerstein & Falk (2002) update their book, The Dynamic Assessment of Retarded
Individuals with The Dynamic Assessment of Cognitive Modifiability: The Learning Propensity Assessment Device:
Theories, Instruments and Techniques. This is the most up to date formulation of Feuerstein’s model.
Kozulin & Garb (2002) apply dynamic assessment to the learning of English as a second language in which they
combine Vygotsky’s Zone of Proximal Development with Feuerstein’s mediated learning. Lantolf and Poehner
(2011) report using dynamic assessment combining Feuerstein and Vygotsky to teach English as a foreign
language. Feuerstein, Feuerstein & Falk (2010) provide a theoretical summary of diagnostic assessment beginning
with the cognitive modifiability and mediated learning. Intelligence is a dynamic force that drives the human
organism to change the structure of thinking in order to answer the needs she encounters. Three stages of thinking:
input or observation and data gathering, 2) development or processing stage, and 3) output stage including
analysis synthesis and com
Lantolf & Poehner (2008) recommend Anderston’s DIAGLANG, a diagnostic and languge applicaton that is
computer based and offers several types of feeedback including: display of missed test items along with the
correct response and description of a learners current nd next attainable ability level.
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Poehner & Campernolle (2011) suggest that Vygotsky’s ZPD is an opening to dynamic assessment in which
collective transformational activity is undertaken with learners. Through close analysis of transcribed interactions
between a mediator and a second language learner. the authors argue this activity unfolds through the coconstruction of collaborative and cooperative interactional frames. These allow for the diagnosis and promoting of
learner development.
Poehner, Zhang and Lu (2015) document the relations between Feuerstein’s theory and the work of Lev Vygotsky.
Mediated learning is the feature they have in common with both emphasizing the role of the teacher. Vygotsky
proposed that diagnosis may uncover abilities that have formed as well as those in the process of developing.
Poehner and his colleagues use multiple choice items that are accompanied by a series of prompts, diagnosis
includes actual scores but also the amount of support necessary to answer the question correctly.
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Armour-Thomas, E., & Gordon, E.
W. (2013). Toward an
understanding of assessment as a
dynamic component of pedagogy.
The Gordon Commission,
Princeton NJ.
Chicago

Dynamic pedagogy- a form of teaching that integrates assessment, curriculum
and instruction in the service of learning. We use the term “dynamic” to
describe the process of teaching and learning in which assessment,
instruction, curriculum and learning are inseparable processes in pedagogy.
The constant adaptation of assessment, curriculum and instruction in response
to both the potential and demonstrated learner behavior adds a labile quality
to the construct. We define “pedagogy” as a form of teaching in which the
actual actions taken by the teacher in these three areas are intended to
promote both the process and outcomes of student learning. In order to
clarify this definition of pedagogy, it is important to examine how it may be
distinguished from the concept of instruction.
Pedagogy constitutes a broad range of elements in curriculum, assessment
and instruction that teachers orchestrate and use to promote student learning.
Instruction is defined as the specific techniques and strategies (e.g.
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questioning strategies, giving feedback to students) that teachers use to
engage students in the classroom activities to promote student learning. In
our definition of pedagogy, instruction is one component of an interrelated set
of curricula and assessment strategies that teachers use in the service of
learning.
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Poehner, M. E., Zhang, J., & Lu, X.
(2015). Computerized dynamic
assessment (C-DA): Diagnosing L2
development according to learner
responsiveness to mediation.
Language testing, 32(3), 337-357.

Dynamic assessment (DA) derives from the sociocultural theory of mind as
elaborated by Russian psychologist L. S. Vygotsky. By offering mediation
when individuals experience difficulties and carefully tracing their
responsiveness, Vygotsky (1998) proposed that diagnoses may uncover
abilities that have fully formed as well as those still in the process of
developing. This insight has led to numerous assessments, collectively
referred to as DA, that have been pursued primarily in the domains of special
education and general cognitive abilities measurement (Feuerstein,
Feuerstein, & Falik, 2010; Haywood & Lidz, 2007). To date, L2 DA work has
been primarily conducted in classroom settings (Ableeva, 2010; Lantolf &
Poehner, 2011; Poehner, 2007, 2008).
This paper discusses a recent project concerning the design of online
multiple-choice tests of L2 reading and listening comprehension that leverage
the principle that mediation is indispensable for diagnosing development.
Specifically, each test item is accompanied by a set of prompts graduated
from implicit to explicit. In this way, resultant diagnoses include not only
whether learners answered correctly (their actual score) but also the amount
of support they required (mediated score) during the test. We argue that the
set of scores automatically generated by the tests, together with a breakdown
of learner performance on items targeting particular component features of
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comprehension, provide a fine-grained diagnosis of their L2 development
while also offering information relevant to subsequent teaching and learning.
104

Feuerstein, R., Rand, Y., &
Hoffman, M. B. (1981). The
dynamic assessment of retarded
performers: The learning potential
assessment device, theory,
instruments and techniques.
International Journal of
Rehabilitation Research, 4(3), 465466.

This report documents that the industrialized world spends more money
fostering “dependence" in terms of institutional care and income maintenance
programs with their built-in dis-incentives to work, than they spend on
“independence” in terms of vocational services transportation, attendant care
and preparing disabled children and adults for self-sufficient lives. Few, if any
nations have analyzed the complex matrix of interactions between the varying
disability benefit provisions and the outcomes of rehabilitation.
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Feuerstein, R., & Feuerstein, R. S.
(2001). Is dynamic assessment
compatible with the psychometric
model? Specific learning
disabilities and difficulties in
children and adolescents:
Psychological assessment and
evaluation, 218.

Examines the risks involved in using the psychometric model in shaping the
dynamic assessment of cognitive developent. It is shown that the
psychometric definition of intelligence as a stable trait classifies individuals
as a function of the manifest level of functioning. By contrast, the definition of
intelligence as a cluster of states that governs the Learning Propensity
Assessment Device and the theory of Structural Cognitive Modifiability, which
underlies it, evaluates an individual‘s propensity for modifiability. Convential
psychometric conceptions and tools constitute a barrier to the evaluation of
the modifiability of the individual’s states, and hinder our ability to assess and
ultimately raise the level of low functioning individuals so that they can
benefit from education towards higher levels of adaptabiity and more
effricient levels of functioning.
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Lidz, C. S. (1991). Practitioner's
guide to dynamic assessment.
Guilford Press.

Dynamic assessment is a recently developed, interactive approach to
psychoeducational assessment that follows a test-intervene-retest format,
focuses on learning processes and modifiability, and provides the possibility
of direct linkage between assessment and intervention. The second book on
the topic by Dr. Lidz, this volume is a hands-on guide that is designed
specifically for practitioners who engage in diagnostic assessment related to
the functioning of children in school. It reviews and critiques current models
of dynamic assessment.
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Campione, J. C., & Brown, A.L.
(1990). Guided learning and
transfer: Implications for
approaches to assessment. In N.
Frederiksen, R. Glaser, A. Lesgold
& M. G. Shafto (Eds.), Diagnostic
monitoring of skill and knowledge
acquisition (pp. 141–172).
Hillsdale, NJ: Lawrence Erlbaum.

Describes an approach to the assessment of academic status / the approach is
an attempt to integrate several different lines of research having to do with:
(a) dynamic assessment methods; (b) the centrality and interpretation of
learning and transfer processes; and (c) the distinction between domainspecific and domain-general processing capabilities outline the rationale
underlying dynamic assessment approaches in general / enumerate the
theoretical reasons for concentrating on learning and transfer processes as
indicants of individual differences / consider the implications of the domainspecific—domain-general controversy for assessment illustrate our methods
and provide an overview of the results obtained to date / the studies
reviewed in the first of the two sections were the earliest in the series and
were designed to explore the psychometric properties of the learning and
scores we generated / in the next section, we describe research set in a
particular academic domain, early mathematics, and emphasize more
domain-specific procedures / outline further questions and directions for
future research aimed at integrating assessment and instruction (PsycINFO
Database Record (c) 2016 APA, all rights reserved)

Feuerstein, R., Feuerstein, R. S., &
Falik, L. H. (2010). Beyond smarter:
Mediated learning and the brain’s
capacity for change. New York:
Teachers College, Columbia
University.

Originally developed to help students overcome learning obstacles created
by emotional trauma or neurobiological learning disabilities, Reuven
Feuerstein's work is now used in major cities around the world to support
improved thinking and learning by all students. This book is the most up-todate summary of his thinking and includes accessible descriptions of his tools
and methods for cognitive modifiablilty and mediated learning. With dramatic
case studies throughout the text, Feuerstein and his co-authors define
intelligence as a dynamic force that drives the human organism to change the
structure of thinking in order to answer the needs it encounters. They
describe in detail the specific skills of the three stages of thinking: (1) Input or
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observation and data-gathering stage; (2) Development or processing stage;
and (3) Output stage, including analysis, synthesis, and communication. They
show how student thinking can stall in multiple ways at any of these stages
and how intentional mediation can help students restructure their thinking
and improve their ability to learn. Similar to cognitive mediated learning, the
authors address mediation of the social and emotional skills that impact
learning. This new book from an educational icon and his colleagues will
inform the work of any educator seeking to improve student achievement in
their school or district. [Foreword by John Bransford.]
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Haywood, H. C., & Lidz, C. S.
(2007). Dynamic assessment in
practice. Clinical and educational
applications. New York:
Cambridge University Press.

This is a dynamic application of dynamic assessment. This is a must-read for
clinicians and educators, scholars and practitioners." Kenneth Dodge, Duke
University, Journal of Cognitive Education and Psychology, "Haywood and
Lidz, Dynamic Assessment in Practice: Clinical and Educational Applications,
is one of the best published works on DA..... The authors present a
comprehensive, eclectic, and transactional approach that deals with the
complexities and richness of human beings' cognitive, behavioral, and social
functioning.... A strong impression that emerges across the book is that the
authors, with their long and rich experience in research and practice, are
imbued with a mission to mediate the necessity, importance, and utility of
using DA.... This book is a must-have for any psychologist or educator who is
interested in basic understanding of human functioning and is not limited to
those dealing with assessment alone."
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Kozulin, A., & Garb, E. (2002).
Dynamic assessment of EFL text
comprehension of at-risk students.

The goal of this article is to explore the feasibility of the development and
implementation of the dynamic assessment procedure in such curriculumbased areas as English as a foreign language (EFL). Vygotsky's notion of the
Zone of Proximal Development and Feuerstein's concept of Mediated
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School Psychology International,
23(1), 112–127.

Learning Experience served as a theoretical base for the construction of the
assessment procedure. The procedure included a pre-test, mediated learning
phase and a post-test. It was applied with a group of 23 academically at-risk
students who failed to pass the high school English exam. The results of the
study indicate that dynamic procedure indeed provides information on
students' learning potential over and beyond that which is available from the
static test. This information can be used for the development of individual
learning plans attuned to the students' special learning needs.

Lantolf, J. P., & Poehner, M. E.
(2011). Dynamic Assessment in the
classroom: Vygotskian praxis for
L2 development. Language
Teaching Research, 15(1), 11–33.

This article reports the efforts of an elementary school teacher of Spanish as a
second language to implement principles of dynamic assessment (DA) in her
daily interactions with learners. DA is neither an assessment instrument nor a
method of assessing but a framework for conceptualizing teaching and
assessment as an integrated activity of understanding learner abilities by
actively supporting their development (Poehner, 2008). DA is based on
Vygotsky’s (1987) proposal of the zone of proximal development (ZPD), which
underscores the developmental importance of providing appropriate support
to learners to help them stretch beyond their independent performance. The
particular approach to DA that the teacher followed reflected her
interpretation of the ZPD as well as her knowledge of her instructional context
and was arrived at through consultation with the present authors. In other
words, her use of DA represents a unification of theory and practice, as
advocated by Vygotsky, whereby theory offers a basis to guide practice but
at the same time practice functions to refine and extend theory. Examples of
the teacher’s interactions with learners in her classroom are discussed with
regard to the opportunities for development they create.
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Poehner, M. E. (2007). Beyond the
test: L2 dynamic assessment and
the transcendence of mediated
learning. The Modern Language
Journal, 91(3), 323-340.

A major preoccupation in assessment is connecting examinees' performance
in assessment and non-assessment contexts. This preoccupation has
traditionally been framed in terms of generalizability. This article
reconceptualizes this problem from a qualitatively different perspective on
human abilities and their development, namely, the Sociocultural Theory of
Mind outlined in the work of Vygotsky (1986, 1998). From this perspective,
assessment occurs not in isolation from instruction but as an inseparable
feature of it. Assessment and instruction are dialectically integrated as a
single activity that seeks to understand development by actively promoting it.
This pedagogical approach, known as Dynamic Assessment (DA), challenges
the widespread acceptance of independent performance as the privileged
indicator of individuals' abilities and calls for assessors to abandon their role
as observers of learner behavior in favor of a commitment to joint problem
solving aimed at supporting learner development.
In DA, the traditional goal of producing generalizations from a snapshot of
performance is replaced by ongoing intervention in development. Following
Vygtosky's argument that true development goes beyond improvement on a
given assessment task, DA practitioners have devised a method known as
transcendence (TR), in which they collaborate with learners on increasingly
complex tasks. In this article, transcendence in the second language (L2)
domain is illustrated with examples of advanced learners of French
composing oral narratives with support from a mediator. The article
concludes with recommendations for future research on TR in L2
development.
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Lantolf, J. P., & Poehner, M. E.
(2008). Dynamic assessment.

For some time, language testing researchers have recognized the potential
value of bringing their field into closer contact with research on second
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Encyclopedia of language and
education, 2406-2417.
Chicago

language learning and teaching (see Bachman and Cohen, 1998). Alderson
(2005, p. 4.) argues that the type of testing most relevant for teaching and
learning is diagnostic assessment because it includes feedback and
suggestions for improvement. For instance, Alderson's DIALANG, a computer‐
based language diagnostic, offers several types of feedback, including a
display of missed test items along with the correct response and descriptors
of a learner's current and next attainable ability level. Although we concur
that a closer nexus between instruction and assessment is needed, we believe
that these processes are fully integrated in an approach developed by L. S.
Vygotsky known as Dynamic Assessment (henceforth, DA). In DA, assessment
and instruction are a single activity that seeks to simultaneously diagnose and
promote learners.

Poehner, M. E., & van
Compernolle, R. A. (2011). Frames
of interaction in dynamic
assessment: Developmental
diagnoses of second language
learning. Assessment in Education:
Principles,
Policy & Practice, 18(2), 183–198.

The Zone of Proximal Development (ZPD), first proposed by the Russian
psychologist L.S. Vygotsky, is frequently cited as the theoretical basis behind
Dynamic Assessment (DA). However, this concept has led to varied
interpretations and practices in education. This paper outlines readings of the
ZPD that motivate many current approaches to DA and argues that the full
potential of Vygotsky’s proposal is realized through what he described as
collective, transformative activity undertaken with learners. Through close
analysis of transcribed interactions between a mediator and second language
(L2) learners, we argue that this activity unfolds through the co‐construction of
collaborative and cooperative interactional frames. These allow for the
integration of diagnosing and promoting learner development by alternately
foregrounding the process of working through assessment tasks and going
beyond those tasks to pursue other questions and problems.
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Sternberg, R. J., & Grigorenko, E.
L. (2002). Dynamic testing. The
nature and measurement of
learning potential. Cambridge:
Cambridge University Press.

The goal of this book is to present and evaluate the concept of dynamic
testing. Unlike 'static' tests such as the SAT or IQ tests, dynamic testing
emphasizes learning potential rather than past learning accomplishments.
The book opens with a theoretical framework of abilities as forms of
developing expertise. It then continues with an introduction to dynamic
testing and then a capsule history of dynamic testing. The book also reviews
the approaches of Feuerstein and Budoff and other diverse approaches to
dynamic testing. The Drs Sternberg and Grigorenko present their own threeprong approach to dynamic testing along with two case studies using
dynamic testing in their own research. The authors conclude that dynamic
testing has enormous potential which has not yet been tapped.
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Feuerstein, R., Feuerstein, R. S.,
Falik, L. H., & Rand, Y. A. (2002).
The dynamic assessment of
cognitive modifiability: The
Learning Propensity Assessment
Device: Theory, instruments and
techniques, Rev. and exp. ed. of
The dynamic assessment of
retarded performers. ICELP
Publications.

This book is a revised and expanded edition of The Dynamic Assessment of
Retarded Performers: The Learning Potential Assessment Device; Theory,
Instruments and Techniques. This book addresses the major developments
that have taken place in our thinking and practices, as well as in the
application of the LPAD to diverse populations for diverse goals. This book is
divided into four parts. Part I develops the conceptual and theoretical basis
for dynamic assessment: the needs of broader populations for such an
approach, the necessity for a redefinition of intelligence, the methodological
restrictions in traditional psychometric approaches to assessment, and the
specific conceptual framework of structural cognitive modifiability and its
operational constructs of the cognitive junctions, the cognitive map, and
mediated learning experience. In Part II (Clinical Applications) we provide a
detailed description of the procedures and instruments of the Learning
Propensity Assessment Device (LPAD) (Chapter 4), and its applications in
both individual and group formats (Chapter 5).
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Chapter 6 provides the first description of adaptations of the LPAD for two
special populations, younger children and very low functioning older
individuals who were not previously considered accessible to the LPAD. The
chapter on case studies (Chapter 7) addresses some of the more salient
diagnostic categories that are of current concern when identifying
populations of low functioning individuals (e.g., autism, brain injury, genetic
and developmental disorders, etc.). Part III (Research Applications) includes
two chapters (8 and 9) providing the reader with a deeper analysis of the
construction of the LPAD instruments, and their field-testing and applications
to research paradigms. In Chapter 10 we describe a specific research
application, which also has important clinical and social policy implications,
relating to the integration of an immigrant population into a new and different
cultural context (the Ethiopians in Israel). In Chapter 11 we similarly consider
the applications of dynamic assessment to another population that has been of
great concern, and for whom our dynamic assessment approach has been
systematically and successfully applied with children with Down Syndrome.
This chapter was written by our colleague Yael Mintzker, who has done
groundbreaking work with these children over many years.
Finally, in Part IV (The Outcomes of Dynamic Assessment) we address the
process of creating profiles of modifiability, a relatively new concept in our
ongoing attempt to change the process of summarizing and conveying the
results of assessment (Chapter 12). In Chapter 13 we consider directions for
the future and summarize our views regarding the contribution of dynamic
assessment to the field. This book does not present the reader with the full
details necessary for administering the Learning Propensity Assessment
Device. This is reserved for the manuals accompanying the instruments
themselves and requires systematic training. This book is intended to serve
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as a companion to these levels of exposure and training and will both
broaden and deepen the use of the LPAD in implementation of the process of
dynamic assessment. (PsycINFO Database Record (c) 2016 APA, all rights
reserved)
Special Education (back to list)
Introduction to Special Education:
The field of special education is special in that it is bracketed by legislation designed to ensure that special
education students, teachers, and schools are held accountable in national assessments and federal legislation. The
result is that special education students attend school with either an IEP or individual educational plan or under the
protection of a 504 which provides guidelines for the delivery of services. While the legal provisions for the
delivery of services is laudable, one of the unfortunate consequences of the protection of students is that there is an
over representation of minority students in special education classes. According to Fuchs & Fuchs (1999), “The
Individuals with Disabilities Act 1997 amendments require states and districts to include disabled students in
accountability programs.” The complexities of the delivery of classroom services is evident in a study by Fuchs
and Fuchs (1999) who concluded that, “on average, the accommodation boost on the Iowa test was larger for
students to whom teachers had denied accommodations than it was for students to whom teachers had granted
special accommodations. DATA dramatically strengthened teachers' judgments about which students with LD
benefited from accommodations.” According to Skiba et al (2008) “Given that disproportionality in special
education is grounded in a long history of inequity, it should not be surprising that the factors that maintain or
sustain disproportionality are complex, embedded in social and institutional practices in ways that are not yet fully
understood. Although a number of possible causes and maintaining conditions of special education
disproportionality have been identified, in no area is the literature sufficient to accept any single cause as frilly
determinative of racial disparity” McConnell et al, (2016) focused upon the delivery of services for early childhood
special education but their concerns are applicable to the field in general. They called for an expanded view of
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assessment of early childhood special education—one where assessment practices, carefully aligned and
intertwined with formal and informal services and supports, increase the efficacy and efficiency of societal efforts
to promote young children’s development”
National legislation beginning in 2005 with the, No Child Left Behind Laws, mandated the inclusion of special
educations within the accountability requirements of the legislation. Christensen, Thurlow and Wang (2009)
mentioned that “Monitoring instructional and assessment accommodations begins with consistent documentation of
decisions. In order for IEP teams to make appropriate decisions, they must receive adequate training on both the
decision-making process and on the current policies on accommodations/instruction and assessment. That way,
future policies can be responsive to the current needs that students with disabilities have for assessment
accommodations.” (2011):
“Accommodations continue to play an important role in helping students with disabilities access statewide
assessments in order to show what they know and are able to do. State policies on accommodations continue to
evolve and change, to re ect the most current thinking and research on accommodations. For example, more
attention is currently being given to ensuring that accommodations use not only gives the student access to the
assessment but also results in a valid score for that student. States are able to reject not only federal regulations,
but also current thinking on accommodations, as they continue to hone and improve their policies. As many states
move toward Common Core standards and assessments aligned to those standards, it will be vital to revisit
accommodations policies for students with disabilities.” That, according to Christonson et al (2019), The National
Center on Educational Outcomes (NCEO) has been tracking and analyzing state policies on assessment
participation and accommodations since 1992. Also they argued that “English language learners (ELLs) with
disabilities are required to participate in all state and district assessments similar to their peers without
disabilities.”
Conclusion: Final Statement
The setting of national standards for special education precipitated a number of concerns ranging from issues of
validity for assessment, the implementation of new programs, the preparation of personnel. In his research , Sireci
(2004) concluded that “it is clear that in some cases the provision of a test accommodation to a particular student
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with a particular disability will increase test validity and not provide an unfair advantage to that student; but in
other cases, a particular accommodation may not promote validity and may be unfair to students who do not
receive the accommodation. Thus, accommodation decisions must take into account the construct measured by a
test, the degree to which the accommodation is likely to alter the construct, and the specific needs of a particular
student. Research to date has provided some information on what types of accommodations are likely to maintain
fidelity to the construct and remove construct-irrelevant variance. However, ultimately, accommodation and scorereporting decisions must be made on a case-by-case basis”
Bowen, S. K., & Ferrell, K. A. (2003): “addresses issues in assessment of students who are deaf, hard of hearing,
blind, and visually impaired in rural school districts, where specially trained personnel may be in short
supply”.05) mentioned that “The accuracy of current large-scale assessments is undermined by constructirrelevant factors including access barriers, a particular problem for students with disabilities” . Thrulow et al
(2005) clarified that “Educators of deaf children, in other words, face enormous challenges in their efforts to help
these students meet grade-level proficiencies. Issues related to low achievement on standardized tests, however,
may also be a result of the tests themselves”. Johnstone et al, (2007) “ used think aloud methods to better
understand how interventions to improve readability affected student performance”. Christian et al, (2012)
“Investigated whether the characteristics of the lowest performing students in special education differ from the
characteristics of the lowest performing students who are not in special education. Almond et al, (2010), proposed
“a focused research agenda and makes it clear that a principled program of research is needed to properly
develop and use technology-enabled and universally designed educational assessments that encourage the
inclusion of students with disabilities”.
McConnell et al described the basic features of assessment, including its core purpose and functions and the
quality standards for its use, and review four major functions of assessment in early intervention and ECSE:
eligibility and identification for specialized intervention, program planning, intervention and fidelity assessment,
and progress monitoring. Almond et al (2010) explored 4 themes “(1) a construct-centered approach to
developing accessible assessments; (2) how technology and UD can provide access to targeted knowledge, skills,
and abilities by embedding access and interactive features directly into systems that deliver TEAs; (3) the
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possibility of incorporating scaffolding directly into innovative assessment items; and (4) the importance of
investigating the validity of inferences from TEAs that incorporate accessibility features designed to maximize
validity.”
Bowen & Ferrel (2003) believed that making changes in service delivery models are not easy to apply, but
considering collaborative views to teaching those students with sensory impairments can be helpful in
understanding and analyzing the student’s needs in special education. their “study expands the small but growing
body of evidence implicating the use of digital technologies in creating universally designed assessments that
more fairly and accurately test students with disabilities. Even before tests are created fully in accordance with
universal design principles, and even with the known limitations of the technologies, the results of this study have
implications that can be applied today by educators and test publishers as they explore ways to increase not only
the quantity of testing, but also the quality of the results. is will help ensure that students with disabilities, and
eventually all students, are tested on their construct-relevant knowledge and skills rather than on constructirrelevant factors.” Thurlow et al (2008) “these kinds of emphases within federal law show that because all students
are obliged to participate in assessments and schools are held accountable for their performance, there is a
commitment to ensuring that the assessments will be fair and reliable measures of what students know and are able
to do, regardless of their disability.”
Johnstone et al, (2007) mentioned that in their research, it was not the number of words that challenged students,
but the words themselves. As the assessment community continues to attempt to understand how to make test items
as accessible as possible without changing the intended constructs, consideration of the role of vocabulary within
the items themselves is important. Findings from this research indicate that non-construct vocabulary may obscure
what knowledge we can gain about student reading comprehension from tests. Such findings imply there is a need
for both further and more comprehensive research on the effects of vocabulary, and continued review by content
experts to ensure the level of non-construct vocabulary in items is appropriate.” According to Christian et al,
(2012) “Given that students with disabilities may move in and out of special education status repeatedly over time
(cf. Ysseldyke & Bielinski, 2002), our data indicate the importance of addressing the instruction and assessment
needs of all low performing students simultaneously, regardless of which assessment they take.”
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According to Ball et al, (2012): “Given the need for continued best practice and research indicating a large gap
between extant research and current common practice, we conclude with a discussion of the potential role of
school psychologists in promoting empirically supported practice in the arena of data-based decision making. The
most critical responsibility for school psychologists to support best practice is to remain informed and connected
to emerging literature related to RtI assessment and intervention.” Hart (2016) predicts “that it will be difficult for
effective small-scale educational interventions to scale up, because the successful individualized interventions for
LD will likely be resource-heavy and time-intensive. The present educational system of uniform instruction, broad
assessment, and inconsistent classification of LD needs to be updated based on current evidence. I believe that a
precision education approach is fundamental to do this, for both educational research and educational practice.”
Frey (2019) discussed that “The current educational system—uniform instruction, broad assessment, inconsistent
disability classifications—is not meeting the needs of all students (Hart 2016), or perhaps the real needs of most
students. Furthermore, in some ways, the current federal legislation for students with disabilities (IDEA 2004) does
not provide the context for us to efficiently use assessment to inform the implementation of tailored, high quality,
educational programming because the initial emphasis of this legislation was to ensure equitable access to
education at a time when students were being denied access to public schools because of their complex medical
or learning needs or were being segregated to different schools because of their race. Thus, resources were spent
on identification, classification, and eligibility determination.
Now that all children have access to public education, perhaps we are ready to push forward to ensure all children
have access to appropriate and meaningful educational opportunities that take into account the brain-based,
psychological, and environmental influences on their learning and development. “Whereas integration was the
prominent theme in decades past, today we are accountable for education that is meaningful, formative, resultsoriented, and individualized for all students, not just those with diagnosed disabilities” (Esteves and Rao 2008).
Such meaningful, formative, and individualized education for all students requires a different approach to
assessing what students have learned and how students learn.
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How might we move away from assessment for classification? We could use the framework within the IDEA (2004)
that emphasizes individualized educational programming and “appropriate education” and begin to use a
precision education approach, but future research is needed to inform changes to our educational assessment
procedures. This research includes (1) integrating and translating findings from cognitive and developmental
neuroscience to better understand individual differences in neural connectivity patterns and biomarkers that may
predict learning; (2) creating measures with developmental sensitivity that consider and predict development and
learning in context; and (3) implementing effective methods for training future education researchers and
practitioners in multidisciplinary approaches to measurement and assessment. This new approach could provide
the critical information educators need to deliver tailored educational programs that all students deserve.”
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McConnell, S. R., & Rahn, N. L.
(2016). Assessment in early
childhood special education. In
Handbook of early childhood
special education (pp. 89-106).
Springer, Cham.
Chicago

Assessment has long been acknowledged as an essential feature in the
provision of early childhood special education (ECSE) services, both as a
major element of eligibility determination and a required element of
intervention planning and ongoing evaluation for children and families. In
recent years assessment practices available for young children with
disabilities and their families have become more sophisticated and broader
in application across a wide range of settings. The purpose of this chapter is
to provide an overview of this historical role and to highlight features of the
emerging uses of assessment as a central feature of high-quality services for
infants, toddlers, and preschool children with disabilities, their families, and
those who serve them. In particular, this chapter argues for an expanded view
of assessment—one where assessment practices, carefully aligned and
intertwined with formal and informal services and supports, increase the
efficacy and efficiency of societal efforts to promote young children’s
development. Given this approach to assessment, we describe the basic
features of assessment, including its core purpose and functions and the
quality standards for its use, and review four major functions of assessment in
early intervention and ECSE: eligibility and identification for specialized
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intervention, program planning, intervention and fidelity assessment, and
progress monitoring.
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Almond, P., Winter, P., Cameto, R.,
Russell, M., Sato, E., ClarkeMidura, J., ... & Lazarus, S. (2010).
Technology-enabled and
universally designed assessment:
Considering access in measuring
the achievement of students with
disabilities—A foundation for
research. The Journal of
Technology, Learning and
Assessment, 10(5).

Outcome from the Invitational Research Symposium on Technology-Enabled
and Universally Designed Assessments, which examined technology-enabled
assessments (TEA) and universal design (UD) as they relate to students with
disabilities (SWD). It was developed to stimulate research into TEAs designed
to make tests appropriate for the full range of the student population through
enhanced accessibility. Four themes are explored: (a) a construct-centered
approach to developing accessible assessments; (b) how technology and UD
can provide access to targeted knowledge, skills, and abilities by embedding
access and interactive features directly into systems that deliver TEAs; (c) the
possibility of incorporating scaffolding directly into innovative assessment
items; and (d) the importance of investigating the validity of inferences from
TEAs that incorporate accessibility features designed to maximize validity.
Through the paper, symposium participants and contributing authors share
their understanding of issues and offer insights to researchers who conduct
studies on the design, development, and validation of technology-enabled
and universally designed assessments that include SWD. The paper proposes
a focused research agenda and makes it clear that a principled program of
research is needed to properly develop and use technology-enabled and
universally designed educational assessments that encourage the inclusion of
SWD. As research progresses, TEAs need to improve how they assess
95

Annotated Bibliography
Variance and Assessment for Learning: Implications for Diverse Learners of STEM
students, understanding of complex academic content, and how they provide
equitable access to all students including SWD.
119

Bowen, S. K., & Ferrell, K. A.
(2003). Assessment in lowincidence disabilities: The day-today realities. Rural Special
Education Quarterly, 22(4), 10-19.

This article addresses issues in assessment of students who are deaf, hard of
hearing, blind, and visually impaired in rural school districts, where specially
trained personnel may be in short supply. Accommodations and modifications
for formal and informal assessment are suggested, changes in service
delivery models are recommended, and additional resources are provided.
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Christensen, L. L., Braam, M.,
Scullin, S., & Thurlow, M. L. (2011).
2009 State Policies on Assessment
Participation and Accommodations
for Students with Disabilities.
Synthesis Report 83. National
Center on Educational Outcomes,
University of Minnesota.

The National Center on Educational Outcomes (NCEO) has been tracking and
analyzing state policies on assessment participation and accommodations
since 1992. The purpose of the current analysis is to update information on
these policies that was last reported by NCEO in 2008 (based on 2007 data).
In addition, current state accommodations policies were analyzed by grade
and content area. In this analysis, policies from all fifty states and the District
of Columbia were included in the report. The current analysis of states' 2009
participation and accommodations policies found that state policies on
participation and accommodation continue to evolve, and that they have
become more detailed and specific than in previous years.
Key findings from this analysis include: (1) State policies focus more on
accommodations that produce valid scores; (2) There is a greater
differentiation among accommodations for different groups of students
(students with IEPs, students with 504 Plans, English Language Learners); (3)
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The Read Aloud Questions and Sign Interpret Questions accommodations
continue to be controversial;
(4) Accommodations policies differ significantly by content area in an
increasing number of states; and (5) More states have guidelines for the use of
accommodations requiring a third party/access assistant (Scribe, Reader,
Sign Language Interpreter). Appended are: (1) State Documents Used in
Analysis of Participation and Accommodation Policies; (2) Participation and
Accommodation Guidelines by State. (Contains 32 tables and 26 figures.)
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Christensen, L., Carver, W.,
VanDeZande, J., & Lazarus, S.
(2011). Accommodations manual:
How to select, administer, and
evaluate use of accommodations
for instruction and assessment of
students with disabilities. Council
of Chief State School Officers.

The Council of Chief State School Officers' Accommodations Manual: How to
Select, Administer, and Evaluate the Use of Accommodations for Instruction
and Assessment of Students with Disabilities, was first developed to establish
guidelines for states to use for the selection, administration, and evaluation of
accommodations for instruction and assessment of students with disabilities.
The first and second editions represent the best thinking about
accommodations at the time they were written. This third edition represents
an update of the previous editions. With Race to the Top (RTTT) initiatives,
many states have joined consortia to work together on common assessment
systems using technology-based testing platforms. New policy and
implementation issues with regard to accommodations for students with
disabilities necessitated a revision to this manual. [This manual was produced
by Assessing Special Education Students State Collaborative on Assessment
and Student Standards, Council of Chief State School Officers.]
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Christensen, L. L., Albus, D. A., Liu,
K. K., Thurlow, M. L., & Kincaid, A.
(2013). Accommodations for
Students with Disabilities on State
English Language Proficiency
Assessments: A Review of 2011
State Policies. National Center on
Educational Outcomes.

English language learners (ELLs) with disabilities are required to participate
in all state and district assessments similar to their peers without disabilities.
This includes assessments used for the Elementary and Secondary Education
Act (ESEA) Title I accountability purposes for demonstrating proficiency in
academic content, assessments used for Title III purposes to measure yearly
growth in English proficiency (in reading, writing, speaking, and listening),
and other state and local assessments administered to all students. This report
documents states' participation and accommodation policies for ELLs with
disabilities on their English Language Proficiency (ELP) assessments. The
states' online policies from 2011, after state verification, showed that 49 states
addressed participation criteria for ELLs with disabilities. Of these states, 36
states allowed for selective participation of students with disabilities on the
ELP assessment, meaning that a student may participate in some domains but
not others.
Most often, ELLs who were deaf/hard of hearing or who had visual
impairments or blindness were considered for selective participation. Across
the 50 states and the District of Columbia, policies varied with regard to
whether an IEP or 504 plan was required to receive an accommodation. A
total of 37 states mentioned that an IEP or 504 plan was required. However,
five states did not require an IEP or 504 plan in order for an ELL to receive an
accommodation on the ELP assessment. An additional nine states provided no
policy information. Specific accommodation policies also varied across states.
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The accommodations most often allowed were Large Print (N = 46) and
Proctor/Scribe (N = 42). The most often prohibited accommodations were
Bilingual Dictionary (N = 38) and Native Language Translation of Test (N =
35).
The summary of findings suggests that, over time, states have become more
detailed in their policies relating to participation and accommodations for
ELLs with disabilities on ELP assessments. Continued attention to the
participation and performance of ELLs with disabilities in ELP and other state
assessments is essential. Two appendices present: (1) State Documents Used
in Analysis of Participation; and (2) Participation and Accommodation
Guidelines by State. [This report was produced by the Improving Validity of
Assessment Results for English Language Learners with Disabilities (IVARED)
project of the National Center on Educational Outcomes.]
123

Christensen, L. L., Thurlow, M. L.,
& Wang, T. (2009). Improving
Accommodations Outcomes:
Monitoring Instructional and
Assessment Accommodations for
Students with Disabilities. National
Center on Educational Outcomes,
University of Minnesota.

This document presents a five-step process for schools, districts, and states to
use in monitoring accommodations for instruction and assessment. This
document was designed to be a companion to the "Council of Chief State
School Officers' Accommodations Manual: How to Select, Administer, and
Evaluate Use of Accommodations for Instruction and Assessment of Students
with Disabilities" (2005). The guidance in this manual applies to students with
disabilities who participate in large-scale assessments and the instruction
they receive. The five steps are: (1) Know the Rules and Regulations for
Accommodations; (2) Document Decisions about Accommodations; (3)
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Document the Use of Accommodations; (4) Review Accommodations
Decisions and Use; and (5) Evaluate and Report on Accommodations. Each
step provides monitoring questions to ask, current examples from states,
samples of forms that might be used, a checklist for evaluating your state's
activities for each step, and space for action planning and questions. The
following are appended: (1) IEP Forms; (2) Student Demographic Forms; (3)
Certification Forms; (4) On-Site Monitoring Forms; and (5) Glossary of
Accommodations Monitoring Terms. (Contains 33 tables. Individual sections
contain lists of resources.) [This project was commissioned by the State
Collaborative on Assessment and Student Standards (SCASS) Assessing
Special Education Students (ASES) consortium. The project was completed
with partial support between the University of Minnesota, National Center on
Educational Outcomes and the Research to Practice Division, Office of Special
Education Programs, U.S. Department of Education.]
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Fuchs, L. S., & Fuchs, D. (1999).
Fair and Unfair Testing
Accommodations. School
Administrator, 56(10), 24.

Test accommodations are changes in standardized test conditions to equalize
opportunities between students with or without disabilities by achieving valid
scores. The Individuals with Disabilities Act 1997 amendments require states
and districts to include disabled students in accountability programs.
Assumptions, practical implications, methodologies, and resources are
discussed. (10 references) (MLH)
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Dolan, R., Hall, T. E., Banerjee, M.,
Chun, E., & Strangman, N. (2005).

Standards-based reform efforts are highly dependent on accurate assessment
of all students, including those with disabilities. The accuracy of current large100
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Applying principles of universal
design to test delivery: The effect
of computer-based read-aloud on
test performance of high school
students with learning disabilities.
The Journal of Technology,
Learning and Assessment, 3(7).

scale assessments is undermined by construct-irrelevant factors including
access barriers, a particular problem for students with disabilities. Testing
accommodations such as the read-aloud have led to improvement, but
research findings suggest the need for a more flexible, individualized
approach to accommodations. The current pilot study applies principles of
Universal Design for Learning to the creation of a prototype computer-based
test delivery tool that provides students with a flexible, customizable testing
environment with the option for read-aloud of test content.
Two contrasting methods were used to deliver two equivalent forms of a
National Assessment of Educational Progress United States history and civics
test to ten high school students with learning disabilities. In a
counterbalanced design, students were administered one form via traditional
paper-and-pencil (PPT) and the other via a computer-based system with
optional text-to-speech (CBT-TTS). Test scores were calculated, and student
surveys, structured interviews, field observations, and usage tracking were
conducted to derive information about student preferences and patterns of
use. Results indicate a significant increase in scores on the CBT-TTS versus
PPT administration for questions with reading passages greater than 100
words in length. Qualitative findings also support the effectiveness of CBTTTS, which students generally preferred over PPT. The results of this pilot
study provide preliminary support for the potential benefits and usability of
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digital technologies in creating universally designed assessments that more
fairly and accurately test students with disabilities.
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Thurlow, M. L., Johnstone, C. J.,
Thompson, S. J., & Case, B. J.
(2008). Using universal design,
research and perspectives, to
increase the validity, of scores on
large-scale assessments. In Testing
deaf students in an age of
accountability (pp. 63-75).
Gallaudet University Press.

Contemporary American educational culture is dominated by accountability
requirements for all students, including students who are deaf. The No Child
Left Behind (NCLB) Act of 2001 requires states to ensure that all students meet
certain expected levels of academic proficiency and that all schools meet
goals for Adequate Yearly Progress (AYP). These requirements are
reinforced and supported by the 2004 reauthorization of the Individuals With
Disabilities Education Act (IDEA)-the Individuals With Disabilities Education
Improvement Act of 2004 (IDEA 2004).
The Individuals With Disabilities Education Act Amendments of 1997 (IDEA
1997) was the first federal law requiring that students with disabilities,
including those who are deaf or hard of hearing, participate in state- and
districtwide assessments; that alternate assessments be developed for
students with cognitive disabilities so severe that they are unable to
participate in regular assessments; and that performance be reported
publicly with the same frequency and in the same detail as for students
without disabilities. Students in Grades 3-8 and in one grade in high school
(state's choice) currently are tested in either English language arts or reading
and mathematics to meet NCLB accountability requirements.
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Beginning in 2007, students also are tested in science at three levels (Grades
4-6, 7-8, and high school). Most states continue to administer these
assessments in a paper-and-pencil format, although several states are
working toward various forms of online administration (Thompson, Johnstone,
Thurlow, & Altman, 2005). Arguments both for and against the merits of largescale assessment as a measure of accountability have permeated educational
literature, yet NCLB itself enjoyed fairly consistent bipartisan support during
its first 5 years. Accepting that testing is at worst a stubborn reality in schools
and at best an incentive to improve instruction for all students, advocates and
teachers are challenged to assist stu dents who are deaf in accessing
standardized tests that are usually designed for and field tested with hearing
students. For some deaf students, standardized testing does not pose a
problem (Luckner & Muir, 2001). On average, however, this population has
perennially performed below grade level on standardized achievement tests
(Karchmer & Mitchell, 2003). In those states that document performance by
category of disability, poor performance of students who are deaf has been
consistently noted (Luckner, 2004). Reasons for the lack of success on tests by
so many deaf students rest, in part, on students' reading abilities, which
typically fall well below grade-level expectations (Traxler, 2000).
Educators of deaf children, in other words, face enormous challenges in their
efforts to help these students meet grade-level proficiencies. Issues related to
low achievement on standardized tests, however, may also be a result of the
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tests themselves. Johnstone, Miller, and Thompson (2005) conducted research
involving 21 deaf students in Grades 4 and 8 in which the students used sign
language to explain their understanding of mathematics test items. Among the
items presented to students, 13% of errors were caused by distraction
because of item wording and 6% of errors were caused by distraction
because of item graphics. Such data indicate the need for improving not only
the educational experiences for deaf students but also the tests we use to
assess educational achievement. A recent innovation is that of specifically
designing assessments to be accessible for a wider variety of students. These
assessments are referred to as universally designed assessments. Research is
being conducted on increasing access for students with all types of
characteristics, including students who are deaf. Through this research, ways
to improve access to tests have been found for all students, producing more
valuable and reliable results. The application of universal design concepts to
assessments is a process of designing tests from the beginning to be
accessible to all types of students, possibly reducing (but not eliminating) the
need for accommodations or other special forms of access. The importance of
the concept and intent of universally designed assessments is reflected in
both NCLB and IDEA 2004.
The following requirement appears in NCLB regulations: [Assessments must
be] designed to be accessible and valid with respect to the widest possible
range of students, including students with disabilities and students with
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limited English proficiency. (Section 200.2(b)(2)) An explicit reference to and
requirement for universal design appears in IDEA 2004: The state educational
agency or (in the case of a district-wide assessment) the local educational
agencies shall, to the extent feasible, use universal design principles in
developing and administering any assessments. (Section 612(a)(16)) These
kinds of emphases within federal law show that because all students are
obliged to participate in assessments and schools are held accountable for
their performance, there is a commitment to ensuring that the assessments
will be fair and reliable measures of what students know and are able to do,
regardless of their disability.
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Johnstone, C., Liu, K., Altman, J., &
Thurlow, M. (2007). Student Think
Aloud Reflections on
Comprehensible and Readable
Assessment Items: Perspectives on
What Does and Does Not Make an
Item Readable. Technical Report
48. National Center on Educational
Outcomes, University of
Minnesota.

This document reports on research related to large-scale assessments for
students with learning disabilities in the area of reading. As part of a process
of making assessments more universally designed the authors examined the
role of "readable and comprehensible" test items (Thompson, Johnstone, &
Thurlow, 2002). In this research, they used think aloud methods to better
understand how interventions to improve readability affected student
performance. Decreasing word counts in items and making important words
bold did not seem to make any difference in student achievement (although
students preferred that important words were printed in bold). Vocabulary,
however, was a notable factor. Non-construct vocabulary in both the stem and
answer choices of items caused difficulty for students as well as words with
negative prefixes (e.g., "dis"). Implications for this research are that
readability is correlated with vocabulary (see Rand Reading Study Group,
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2002) and that construct and non-construct vocabulary must be clearly
defined in order to increase accessibility of assessments. (Contains 2 tables.)
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Christian, E., Altman, J., Lazarus,
S., Thurlow, M., Liu, K., & Wu, Y. C.
(2012). Characteristics of Low
Performing Special Education and
Non-Special Education Students on
Large-Scale Assessments (NCEO
Technical Report).

A report investigating whether the characteristics of the lowest performing
students in special education differ from the characteristics of the lowest
performing students who are not in special education. The investigation in this
report used data from low performing students in four states: Alabama,
Hawaii, South Dakota, and Wisconsin. Achievement data were disaggregated
by three demographic characteristics (gender, race/ethnicity, and income
status) for students taking the reading or mathematics assessments in fifth or
eighth grade. In addition, researchers tracked data for each student over
three years to identify how students moved in and out of the low performing
category (low performing was defined as the tenth percentile and below for
this report) across time.
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Sireci, S. G. (2004) Validity Issues
in Accommodating NAEP Reading
Tests. National Assessment
Governing Board.

The National Assessment of Educational Progress (NAEP) seeks to include all
students in the United States in the sampling frame from which students are
selected to participate in the assessment. However, some students with
disabilities (SWD) are either unable to take NAEP tests under standard testing
conditions or are unable to perform at their best under standard testing
conditions. In many testing situations, accommodations to standard testing
conditions are given to SWD to improve measurement of their knowledge,
skills, and abilities. This practice is in the pursuit of more valid test score
interpretation; however, it produces the ultimate psychometric oxymoron--an
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accommodated standardized test. In this paper, I review validity issues
related to test accommodations and summarize some empirical studies in this
area. The focus of the paper is on accommodations for reading tests because
some types of accommodations on these tests are particularly controversial.
The specific accommodations emphasized in this review are extended time
and oral (read-aloud) accommodations. A review of professional standards,
validity theory, and recent empirical research in this area suggests that
extended time accommodations may be appropriate for reading tests but
read-aloud accommodations are likely to alter the construct measured.
Suggestions for determining when to provide accommodations and how to
report scores from accommodated test administrations are provided.
(Contains 3 tables, 2 figures, and 2 footnotes.) [This paper is one of a set of
research-oriented papers commissioned by National Assessment Governing
Board (NAGB) to serve as background information for attendees of the NAGB
Conference on Increasing the Participation of Students with Disabilities (SD)
and limited English proficient (LEP) Students in NAEP. This paper was also
published as: Center for Educational Assessment Research Report No. 515.
Amherst, MA: School of Education, University of Massachusetts Amherst.]
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Frey, J. R. (2019). Assessment for
Special Education: Diagnosis and
Placement. The ANNALS of the
American Academy of Political and
Social Science, 683(1), 149-161.

Over the last 40 years, federal legislation has led to improved access to
public education for students with disabilities. Today, more than six million
students receive special education and related services through American
public schools; however, evaluation practices for eligibility determination
largely have remained unchanged. Assessment approaches used for
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identification, program planning, and evaluation of progress, arguably, have
been insensitive to cultural differences, contributing to disproportional
representation of children from different backgrounds in specific special
education disability categories, and inefficient because they are too broad to
immediately inform instructional planning for both students within and across
disability categories. This article critiques current practices for identifying
children for special education services and offers considerations, grounded in
developmental and cognitive neuroscience, that could lead to more useful
assessment approaches that optimize all students’ learning.
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Ball, Carrie r., and Theodore J.
Christ. 2012. Supporting valid
decision making: Uses and misuses
of assessment data within the
context of rTI. Psychology in the
Schools 49:231–44.

Within an RtI problem-solving context, assessment and decision making
generally center around the tasks of problem identification, problem analysis,
progress monitoring, and program evaluation. We use this framework to
discuss the current state of the literature regarding curriculum-based
measurement, its technical properties, and its utility for making instructional
decisions. Cursory examination of emerging alternatives (e.g., computer
adaptive tests) is included, where appropriate. Recommendations for local
decision making, with an emphasis on high-quality assessment, responsible
decision making, bridging the research-practice gap, and capitalizing on the
expertise of school psychologists. (Contains 2 tables.)
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Frey, Jennifer r., and Carrie M.
Gillispie. (2018). The accessibility
needs of students with disabilities:
Special considerations for
instruction and assessment. In
Handbook of accessible instruction
and testing practices: Issues,

Comprehensive coverage of the concept of accessibility and its application to
the design and implementation of instruction and tests with all students.
Increasing demand for research-based evidence of accessible instruction and
testing practices from the professional community. How outcomes are
affected when essential features or components of instructional materials and
tests are not accessible to any portion of the student population. The new set
of Standards for Educational and Psychological Testing that was published in
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innovations, and applications, eds.
Stephen N. Elliott, Ryan J. Kettler,
Peter A. Beddow, and Alexander
Kurz, 93–105. New York, NY:
Springer.

2014 as well as requirements for a high level of access for all interim and
summative tests by national testing consortiums. The Center for Applied
Special Technology (CAST) has continued to advance Universal Design for
Learning (UDL) principles in mainstream education with teachers of all types
of students, not just students with disabilities.
Topics include: A summary of U.S. policies that support inclusive assessment
for students with disabilities. An overview of international policies that
support inclusive assessments. Designing, developing, and implementing an
accessible computer-based national assessment system. Universal Design for
Learning (UDL) principles and the future of assessment. Recent advancements
in the accessibility of digitally delivered educational assessments. The
Handbook of Accessible Instruction and Testing Practices, Second Edition is
an essential reference for researchers, practitioners, and graduate students in
education and allied disciplines, including child and school psychology;
assessment, testing and evaluation; social work; and education policy and
politics.
Chapter 1. Introduction: Accessible Instruction and Testing Today -- Part 1.
Professional Policies & Consideration -- Chapter 2. U.S. Education Policies that
Support Accessible Instruction and Testing -- Chapter 3. International Policies
that Support Inclusive Assessments -- Chapter 4. Fair Testing and the Role of
Accessibility -- Chapter 5. The Role of Accessibility in a National Testing
Program -- Chapter 6. Professional Development for Delivering on the
Promise of Accessible Instruction and Testing -- Part 2. Special Populations -Chapter 7. The Accessibility Needs of Students with Disabilities -- Chapter 8.
The Accessibility Needs of English Language Learners -- Part 3. Classroom
Connections -- Chapter 9. Opportunity to Learn What is Tested: What We
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Know Today -- Chapter 10. Response-to-Intervention Models and Access to
Services for All Students -- Chapter 11. Advances in the Application of
Universal Design for Learning -- Chapter 12. Academic Testing for Students
with Autism and Behavior Challenges: Considerations and Recommendations
-- Part 4. Test Design Principles & Innovative Practices for More Accessible
Tests -- Chapter 13. Item Writing Research -- Chapter 14. Influences of
Universal Design and Cognitive Load Theory on Item and Test Design -Chapter 15. Testing Accommodations and Item Modifications: Research to
Guide Practice -- Chapter 16. Advances in the Accessibility of Computer
Delivered Tests -- Chapter 17. Computer-Based Test Models: Advantages,
Disadvantages, and Recommendations -- Part 5. Conclusions: Accessibility
Challenges, Innovative Answers -- Chapter 18. Accessible Classrooms and
Tests: Essential Components to Advance Educational Equity and Quality.
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Hart, S. A. (2016).. Precision
education initiative: moving
toward personalized education.
Mind, Brain, and Education, 10(4),
209-211.

This article proposes the Precision Education Initiative, which is the tailoring
of education to the specific characteristics of the individual student. Mirroring
precision medicine, the author lays out both near‐term and longer term goals
that educational research and, more importantly educational practice, should
follow.
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Skiba, R. J., Simmons, A. B., Ritter,
S., Gibb, A. C., Rausch, M. K.,
Cuadrado, J., & Chung, C. G.
(2008). Achieving equity in special
education: History, status, and
current challenges. Exceptional
Children, 74(3), 264-288.

Among the most longstanding and intransigent issues in the field, the
disproportionate representation of minority students in special education
programs has its roots in a long history of educational segregation and
discrimination. Although national estimates of disproportionality have been
consistent over time, state and local estimates may show varying patterns of
disproportionality. A number of factors may contribute to disproportionality,
including test bias, poverty, special education processes, inequity in general
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education, issues of behavior management, and cultural mismatch/cultural
reproduction. This article provides a report on the history, measurement,
status, and factors contributing to disproportionate representation in special
education, and offers recommendations based on an understanding of racial
and ethnic disparities in special education as a multiply determined
phenomenon.

Clinical Assessment (back to list)
Introduction to Clinical Assessment
Sprint, Cook & Weeks (2015), are promoting the automating clinical assessment from home, and they argue that a
home-based clinical assessment system will bring improved diagnosis as well as the ability to track the health of
the patient. Advances in telemetry make possible the remote monitoring of a wide range of clinical conditions. This
information is being used to provide finer grained assessment, medical population classification, and fall risk
prediction. Furthermore, the technology is enabling healthcare data to be collected in the home via tele
assessment and self-administered exams. The interdisciplinary nature of this area incurs additional challenges, but
the results are beneficial for patient care. According to Lambercy, et al, (2016) “Multiple informants - compared to
single informants - better inform the clinical assessment and the diagnosis of psychopathology,” and they consider
the role of the context as a key factor in clinical assessment.
According to Mor (2017) Sidney Katz believed that structuring clinical assessments determines the quality of
information and this was reflected in the 1987 Nursing Home Reform Act, which mandated all residents be
comprehensively assessed using a standardized instrument. Over the last 30 years these assessments, now
computerized and linked to Medicare and Medicaid claims, have transformed our knowledge of long term care
populations, services and policies. Enlightened facilities stratify risk, target treatment and conduct quality
improvement interventions.
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Sprint, G., Cook, D. J., & Weeks,
D. L. (2015). Toward automating
clinical assessments: a survey of
the timed up and go. IEEE reviews
in biomedical engineering, 8, 6477.

Older adults often suffer from functional impairments that affect their ability to
perform everyday tasks. To detect the onset and changes in abilities,
healthcare professionals administer standardized assessments. Recently,
technology has been utilized to complement these clinical assessments to
gain a more objective and detailed view of functionality. In the clinic and at
home, technology is able to provide more information about patient
performance and reduce subjectivity in outcome measures. The timed up and
go (TUG) test is one such assessment recently instrumented with technology
in several studies, yielding promising results towards the future of automating
clinical assessments.
Potential benefits of technological TUG implementations include additional
performance parameters, generated reports, and the ability to be selfadministered in the home. In this paper, we provide an overview of the TUG
test and technologies utilized for TUG instrumentation. We then critically
review the technological advancements and follow up with an evaluation of
the benefits and limitations of each approach. Finally, we analyze the gaps in
the implementations and discuss challenges for future research towards
automated, self-administered assessment in the home.
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Lambercy, O., Maggioni, S.,
Lünenburger, L., Gassert, R., &
Bolliger, M. (2016). Robotic and
wearable sensor technologies for
measurements/clinical
assessments. In
Neurorehabilitation technology
(pp. 183-207). Springer, Cham.

Multiple informants - compared to single informants - better inform the
clinical assessment and the diagnosis of psychopathology. The Operations
Triad Model (OTM; De Los Reyes et al. 2013a) provides researchers with a
concept- a conceptual framework for integrating information from multiple
informants into research settings. We simplified this model by: 1) identifying
context and insight as the critical factors necessary for determining if multiple
informants improve diagnostic accuracy and 2) providing decision-making
heuristics for determining when and how to use multiple informants in clinical
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research and practice. We focused on how symptoms can vary across
situations (i.e., context) and how individuals can lack the awareness to
accurately report symptoms (i.e., insight) to improve interpretations of
informant discrepancies.
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Mor, V. (2017). From Clinical
Assessments to Population Data:
From Vision to Reality. Innovation
in aging, 1(Suppl 1), 644.

Sidney Katz believed that structuring clinical assessments determines the
quality of information and this was reflected in the 1987 Nursing Home Reform
Act, which mandated all residents be comprehensively assessed using a
standardized instrument. Over the last 30 years these assessments, now
computerized and linked to Medicare and Medicaid claims, have transformed
our knowledge of long-term care populations, services and policies.
Enlightened facilities stratify risk, target treatment and conduct quality
improvement interventions.
Researchers link assessment and utilization data, longitudinally tracking
patients and create facility, county, state and year aggregates for public use.
These data facilitate policy evaluation, pharmaco-epidemiology and
comparative effectiveness studies. Most recently, pragmatic cluster
randomized trials of quality innovations are undertaken, rivaling research
being done by hospital systems. This lecture documents a career shaping this
transformation of knowledge and practice, revealing the great opportunities
that remain.

Dialogic Assessment (back to list)
Introduction to Dialogic Assessment
McCallister (2002) proposed yielding the power to the students. Jakson (2010) proposes the implementation of
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dialogic of dialogic assessment requires that we need to ensure that our intentions and discussions of assessment
criteria are aligned with stated course objectives and learning outcomes, that students’ involvement in discussions
has clear pay-off in terms of their final grade results, and that this linkage is made evident to them. According to
Allen & Colman,2011, assessment practices should be mostly about “the evaluation of generic capabilities,
additional to assessment of discipline-specific knowledge because this has implications for the content, design and
modes of assessment.” Tan, et al (2014) noticed that “Creativity and collaboration are increasingly recognized as
21st century skills that schools should foster in learners. To understand how groups, organizations and communities
innovate over time, these competencies need to be more effectively cultivated and assessed in individuals and
groups. Assessing these competencies, however, has proven challenging, especially in K-12 learning contexts.”
According to Sparks, et all, 2018 “Students’ responses to agent-based conversations provide useful evidence of
students’ knowledge and skills for assessment purposes; however, it is unclear whether these agent design
features and student characteristics similarly influence students’ interactions with agents in assessment (versus
learning) contexts.” Charterise (2016), recognized “Neoliberal policy objectives perpetuate an audit culture at
both school and system levels. The associated focus on performativity and accountability can result in reductive
and procedural interpretations of classroom assessment for learning (AfL) practices. Jackson & Perry (2015), shed
more light on the principles of open dialogue (OD), and its development in different countries.
Final Statement
Jackson: It would seem that assessment rubrics can indeed shape students’ engagement in online discussions. They
can serve to flag learning strategies and approaches most likely to lead to better learning outcomes for both the
student as participant, and all participants, and make the nexus between the ‘how’ and ‘why’ of discussions
transparent. However, we need to ensure that our intentions and discussions assessment criteria are aligned with
stated course objectives and learning outcomes, that students’ involvement in discussions has clear pay-off in
terms of their final grade results, and that this linkage is made evident to them.
Allen & Coleman: This paper has briefly explored how changing directions in assessment practice could support
the assessment of creativity, with a focus on using ePortfolios for assessment. A study is being done with UNSW
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academics who are currently using ePortfolios for assessment, to investigate how they are being used and
perceptions of the effectiveness of this approach. A wider research project is in development to explore how
technologies can support the development and assessment of creativity and will report on academic and student
perceptions and experience in a range of disciplines. This will build on findings from several recent projects that
have explored case studies and developed support materials in the areas of both teaching in creative disciplines
and online teaching and assessment. Australian projects include ALTC supported projects: Australian ePortfolio
Project (2009), Studio Teaching Project (2009), Assessing Creativity: Strategies and Tools to Support Teaching and
Learning in Architecture and Design (due 2011) and Matthew Allen’s Learning in Networks of Knowledge (LINK)
project (2011). UK JISC projects include: ‘Effective Practice with e-Portfolios’ (2008), ‘Effective Assessment in a
Digital Age’ (2010) and ‘Transforming Curriculum Delivery through Technology’ (2011) projects. These will be
invaluable resources in defining the potential and scope of ePortfolios in particular, and the digital environment in
general, for assessing creativity.
Tan, et al (2014): This study demonstrates the potential affordances of our proposed dialogic framework as a
reliable and valid approach for assessing students’ collective creativity competencies in computer-supported
collaborative problem-solving contexts. Having conceptualized and operationalized collective creativity as a suite
of metacognitive, cognitive and socio- communicative skills and sub-skills that are manifest and observable in
multiple categories of students’ talk-in-interaction, we foregrounded statistically significant and conceptually
interpretable distinctions in the dialogic interactions of successful and unsuccessful CPS teams. In light of these
findings, we emphasize the value of a dialogue- based formative assessment approach that can make visible
students’ collaborative discourse and interactional dynamics on CSCL tasks. This can in turn provide students and
teachers with more productive recourse in the challenging endeavor of fostering more effective collaboration and
creativity in joint problem-solving practices. We are hopeful that the dialogic framework and coding scheme
presented here can be part of a global effort that augments current understandings and designs of formative
assessments for cultivating essential 21st century collaborative and creative problem-solving skills in young
people.
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McCallister, C. (2002). Learning to
let them learn: Yielding power to
students in a literacy methods
course. English Education, 34(4),
281-301.

I asked students in my preservice literacy methods course to read and
comment on their peers' writing one day. One student wrote in her journal,"
What right do I have to criticize the writing of my peers?" The short, innocent
question-what is my right? knocked me off kilter. Focusing simply on
response to writing, I hadn't urged students to consider their role in terms of
power and legitimacy; nor had I encouraged them to view the role of teacher
in these interactions as a process of exercising their" rights."
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Jackson, K. (2010). What value
assessment rubrics in shaping
students’ engagement in
asynchronous online discussions.
Curriculum, technology &
transformation for an unknown
future. Proceedings Ascilite
Sydney, 454-458.

In recognition of the power of a rubric as an assessment tool, a range of
rubrics for assessing asynchronous online discussions have emerged in the
literature over recent years. The assessment criteria used may have as their
basis an underlying conceptual model of online discourse, or they may have
emerged more pragmatically. Irrespective, one intention of the rubrics is to
make explicit and transparent the sorts of engagement expected of students
in discussions, in the hope that students will take on board the advice and act
accordingly. This paper explores the purported value of rubrics in the light of
research into factors that influence students’ engagement in online
discussions, in particular students’ conceptions of the place of discussions in
their learning. Value would seem to be there, but that value is qualified by
considerations of fundamental course design.
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Allen, B., & Coleman, K. (2011).
The creative graduate: Cultivating
and assessing creativity with
ePortfolios. Proceedings Ascilite:
Changing demands, changing
directions, 4-7.

Changing demands for graduate capabilities lead to changing directions for
undergraduate assessment. 'Creativity' is a widely promoted graduate
capability that relates to many others, such as independent learning and
innovative problem-solving. Assessment practices need to become more
focused on the evaluation of generic capabilities, additional to assessment of
discipline- specific knowledge. This has implications for the content, design
and modes of assessment. Assessment as learning promotes an approach in
116

Annotated Bibliography
Variance and Assessment for Learning: Implications for Diverse Learners of STEM
which the learning activity and assessment task are one and the same, and
authentic assessment design incorporating group work, problem-based,
online and portfolio assessment enable the development of generic
capabilities to be embedded in the discipline. The paper explores creativity
as a graduate capability, the creative potential of digital media, and how
changing directions in assessment practice could support the assessment of
creativity, with a focus on using ePortfolios in assessment.
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Sparks, J. R., Zapata-Rivera, D.,
Lehman, B., James, K., & Steinberg,
J. (2018, June). Simulated
dialogues with virtual agents:
Effects of agent features in
conversation-based assessments.
In International Conference on
Artificial Intelligence in Education
(pp. 469-474). Springer, Cham.

Pedagogical agents are widely employed in intelligent tutoring systems and
game-based learning environments, but research suggests that learning
benefits from virtual agents vary as a function of agent features (e.g., the form
or register of agent dialogue) and student characteristics (e.g., prior
knowledge). Students’ responses to agent-based conversations provide
useful evidence of students’ knowledge and skills for assessment purposes;
however, it is unclear whether these agent design features and student
characteristics similarly influence students’ interactions with agents in
assessment (versus learning) contexts. In this paper, we explore the
relationships between agent features and student characteristics within a
conversation-based assessment of science inquiry skills. We examined the
effects of virtual agents’ knowledge status (low vs. high) and language use
(comparative vs. argumentative question framing) on agent perceptions
(ratings) in a conversation-based assessment of scientific reasoning (i.e.,
using data to predict the weather). Preliminary results show that the effects of
these features on students’ perceptions of agents varied as a function of
students’ background characteristics, consistent with research on learning
from agents. Implications for designing agent-based assessments will be
discussed.
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Tan, J. P. L., Caleon, I. S., Jonathan,
C. R., & Koh, E. (2014). A Dialogic
Framework for Assessing
Collective Creativity in ComputerSupported Collaborative ProblemSolving Tasks. Research & Practice
in Technology Enhanced Learning,
9(3).

Creativity and collaboration are increasingly recognized as 21st century skills
that schools should foster in learners. To understand how groups,
organizations and communities innovate over time, these competencies need
to be more effectively cultivated and assessed in individuals and groups.
Assessing these competencies, however, has proven challenging, especially
in K-12 learning contexts. In the field of CSCL, where the pedagogical
premise is that knowledge and competencies are fostered through social
interactions and dialogic negotiations, contemporary research has pointed to
the affordances of a dialogue-based approach to assessing various learning
processes and outcomes. While numerous dialogic frameworks now exist for
assessing students’ collaborative knowledge building and problem-solving
skills, few frameworks connect these assessments to creative competencies.
In this paper we propose a dialogic framework for theorizing, measuring and
fostering students’ collective creativity in the context of computer-based
collaborative problem- solving formative assessment tasks.
We conceptualize collective creativity as encompassing a suite of
metacognitive, cognitive and socio-communicative competencies, manifest in
the interactions of student teams in their problem-solving process. We
present the components of our framework and its operationalization through a
content-analytic coding scheme. We then apply the proposed framework to a
subset of students’ dialogic interactions generated on a computer-based
collaborative problem-solving formative assessment task in order to
investigate the framework’s potential affordances and to assess issues of
reliability and validity. Results indicate favorable inter-coder reliability and
identify statistically significant differences in the dialogic features and
patterns of successful and unsuccessful collaborative problem-solving student
dyads. We conclude by discussing the limitations and the applicability of the
118

Annotated Bibliography
Variance and Assessment for Learning: Implications for Diverse Learners of STEM
framework as an effective way of profiling and scaffolding learning in online
collaborative and creative problem-solving contexts.
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Charteris, J. (2016). Dialogic
feedback as divergent assessment
for learning: An ecological
approach to teacher professional
development.
Critical studies in education, 57(3),
277-295.

Neo-liberal policy objectives perpetuate an audit culture at both school and
system levels. The associated focus on performativity and accountability can
result in reductive and procedural interpretations of classroom assessment for
learning (AfL) practices. Set in a New Zealand AfL professional development
context, this research takes an ecological view of teacher learning as a
ground-up approach to improving practice. As a framework, this paper
brings together an intersubjective conception of professional learning that
positions teachers as co-leaders, principles inherent in ‘the spirit of AfL,’ and
the notion of ‘intelligent accountability’ to illustrate evidence-informed
teacher agency. It applies divergent and dialogic AfL practices to
professional learning that can enable teachers to connect with issues that are
most relevant to their practice. Dialogic feedback practices of this nature
position teachers as capable, reflexive and resourceful practitioners and
decision-makers.
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Jackson, V., & Perry, A. (2015).
Communication–a culture of open
dialogue. Therapeutic
Communities: The International
Journal of Therapeutic
Communities, 36(1), 29-35

Open dialogue (OD) is an innovative approach to mental health crises based
on close collaboration between services and an individual’s family and social
network. The approach was originally designed by Jaakko Seikkula and his
colleagues in Tornio, Finland and is now being developed in many countries
around the world, in particular Denmark, Germany, Norway and the USA. OD
describes both a way of being with families and also a way of organizing
services aimed at maximizing communication and connection. The purpose of
this paper is to describe the principles of OD, its development in Finland and
here in the UK.
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