Abstract

This paper aims to synthesize measures of assessment literacy in higher education
by forging a connection between two research domains: educational assessment

and psychometrics. It begins with a systematic review of assessment literacy
measures within the context of higher education published within the last ten years.
AL measures, including tests of assessment literacy, self-report measures such as
inventories, surveys, and rubrics in assessment literacy studies, were reviewed.
Psychometric properties of the measures were evaluated against standards related
to validity and reliability. Across a number of 11 measures reviewed, we found that
while the reviewed studies demonstrated strong adherence to rigorous validation
processes, the psychometric evidence presented for the available measures is
neither complete nor up to date, concerning researchers” and educators’ needs in
terms of assessment. Nearly all measures were grounded in substantial literature
reviews and expert evaluations, with five measures providing detailed content
validity evidence and several studies reporting good fit indices for internal structure
analyses. Reliability evidence was generally robust, with most Cronbach’s Alpha
coefficients ranging between .79 and .94, and high reliability indices reported in Rasch
measurement theory studies. Despite these strengths, the identified gaps highlight
the need for establishing psychometrically sound, comprehensive, and up-to-date
assessment literacy measures. The paper concludes by discussing the development of
enhanced assessment literacy measures that are adaptive to the changing landscape
of assessment, and their implications for policy and practice in higher education.

A Systematic Review of the International
Assessment Literacy Measures in Higher

Education (2013-2023)

A.ssessment literacy (AL) refers to an individual’s understanding and use of
assessment concepts and procedures (Coombs & DeLuca, 2022; DeLuca et al., 2019; Popham,
2011). As a construct, AL has a strong theoretical background rooted in well-established
standards (American Federation of Teachers [AFT], National Council on Measurement in
Education [NCME], & National Education Association [NEA], 1990) and research (e.g.,
Stiggins, 1991). The definition of AL has evolved over time to extend beyond the knowledge
of the Standards for Educational and Psychological Testing (AERA et al., 2014), with a
recent emphasis on socio-cultural and historical context that shapes assessment practices
and beliefs. Even as the specific definition of AL has evolved over time, researchers have
consistently recognized this construct as a central component of effective teaching across
contexts, grade levels, and disciplinary areas (e.g., Danielson, 2013; Gotch & French, 2014).

In previous studies related to AL, researchers have mostly focused on the
development, measurement, and perceptions related to this construct among in-service and
pre-service primary and secondary education teachers (e.g., Alkharusi, 2011; Gotch & French,
2011; Plake et al., 1993; Zhang & Burry-Stock, 2003). Despite this emphasis, it is important to
recognize that AL has critical implications in higher education, where assessment tasks are
often complex (Friesen, 2022). As is true in primary and secondary educational contexts, the
effectiveness of assessment practices within and beyond the classroom in higher education
settings depends heavily on faculty involvement and proficiency in assessment efforts (Ray
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etal., 2012). Despite the central role of assessment in higher education, faculty members often
have little formal training related to assessment (Knapper, 2010), which may result in minimal
integration of formative feedback and learner-driven assessments in their instruction (Massey
et al., 2020).

Reflecting this lack of training, higher education in general has been repeatedly
critiqued for emphasizing exam-based summative measures of student achievement while
neglecting other potentially useful assessment techniques (Yorke, 2003). In response, many
higher education institutions have launched faculty development units that offer training
programs to support faculty’s curriculum planning, instruction, and assessment practices
(Taylor & Colet, 2010). Those training programs include efforts to enhance faculty members’
conceptions and practices in student assessment using approaches that integrate summative
measures, formative feedback, and dialogical assessment structures to advance learning
(Nicol & Macfarlane-Dick, 2006). Today, higher education institutions incorporate a variety
of assessment types, focusing not just on outcomes but also on processes and experiences.
They are increasingly embracing technological innovations such as artificial intelligence
(AI) to create a more detailed and accurate picture of how institutions are meeting their
objectives (Watermark, 2023). Organizations like the Association for the Assessment of
Learning in Higher Education (AALHE) offer events and webinars to support ongoing
faculty development in AL. Despite these advancements, there is still no widely recognized,
commonly used measure of AL specifically designed for faculty members. Establishing what
AL means for a faculty member in the contemporary higher education sector and how we
measure it is necessary to continue improving educational outcomes. With this in mind, the
primary objective is to review and revise the psychometric properties of existing AL tools,
drawing on a comprehensive analysis of recent literature in the field. This review not only
evaluates these tools against a set of predefined criteria but also identifies gaps and areas
for improvement. The findings will inform the development of enhanced AL measures that
are adaptive to the changing landscape of assessment. In this context, we propose to explore
the concept of Artificial Intelligence Assessment Literacy, which integrates Al technologies to
refine and optimize the assessment process. This exploration is intended to pave the way for
future research and practical implementations that respond effectively to the dynamic nature
of educational assessment.

Theoretical Framework

Our framework draws extensively from the fundamental conceptual foundations of AL,
prominently incorporating Stiggins’ (1991) model. This model defines AL as the foundational
comprehension of educational assessment combined with the skills required to apply this
knowledge effectively across various measures of student achievement. Specifically, Stiggins
identifies five standards of effective assessment that assessment-literate individuals should
achieve (Stiggins, 1991). We selected Stiggins’ model because it provides a comprehensive and
widely recognized framework that emphasizes both conceptual understanding and practical
application, aligning well with the goals of our study:

1. Formulating Precise Assessment Obijectives: Focusing on defining clear
intentions for what each assessment aims to evaluate. This involves recognizing
the various functions assessments serve at the instructional level, such as
discerning individual student needs, evaluating group dynamics within
the classroom, organizing students into appropriate learning groups, and
assigning grades.

2. Focusing on Achievement Targets: Individuals who are literate in the core
principles of effective assessment recognize that students must achieve various
interrelated objectives. These include mastering content knowledge, acquiring
performance skills, and creating high-quality products.

3. Selecting Proper Assessment Methods: Assessment-literate educators
understand the appropriate times and methods to employ various assessment
techniques within these categories: selected response, essay, performance
assessment, and personal communication (i.e. discussions, interviews).



4. Sampling student achievement: Any assessment is essentially a sample from
a broader set of potential questions that could be asked if the assessment had no
length constraints. It should include a sufficient number of questions to ensure
that the assessment accurately represents this wider range of possibilities.

5. Avoiding bias and distortion: An assessment-literate educator must consistntly
be alert to various specific technical and practical issues that could lead to
inaccuracies and bias in measuring student achievement.

In summary, as introduced by Stiggins (1991), the concept of AL outlines that sound
assessments rest upon five essential standards: they originate from and reinforce clearly
articulated purposes, emerge from and conform to well-defined achievement targets, rely on
the appropriate employment of assessment methods, efficiently sample student performance,
and proactively prevent and eliminate bias and distortion. Over time, the idea and meaning of
AL has evolved from merely being a collection of skills and knowledge to being viewed as a
social practice. Drawing on Bernstein’s sociocultural theory, Willis et al. (2013) described AL as
a social practice characterized by interactions between teachers and students, encompassing
collaborative engagement and shared understanding. More recently, Pastore and Andrade
(2019) provided a theoretical definition of AL as a context-dependent concept with multiple
components that integrate social, cultural, policy, and professional factors.

The significance of AL within higher education is underscored by its capacity
to empower educators with the competence needed to create, administer, and interpret
assessments effectively. Our proposed framework’s content and structure are shaped by
a synthesis of prior studies and our experiences as psychometricians and educational
measurement professionals. The overarching research questions for this review are: “How is
AL measured in the higher education context?” and “What is the psychometric evidence presented
for the AL measures used in higher education settings?” This review is unique given the specific
population that is elaborated with an updated definition of AL. The following specific research
questions guided our study:

1. What evidence of reliability, if any, was provided for the available AL measures
in the higher education context?

2. What evidence of validity, if any, was provided for the available AL measures
in the higher education context?

Method

We used the principles outlined in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines to design and carry out our systematic
review. As illustrated in Figure 1, these principles involve four major phases: (1) identification,
(2) screening, (3) eligibility, and (4) inclusion (Moher et al., 2009). We discuss our methods
specific to each of these phases below.

Database Search

Our search was conducted in databases focused on educational research, namely ERIC
(Educational Resources Information Center), PsycINFO, Web of Science (WoS) and Education
Full Text. These databases have a wealth of peer-reviewed journals and publications related to
higher education assessment. We also searched Google Scholar for additional published work
citing Stiggins (1991).

Search Terms

To locate relevant studies, we used and modified keywords according to the specific
formats and requirements for each database. Specifically, text databases were systematically
queried using a comprehensive set of search terms, which included “assessment literacy’ and the
combined usage of “assessment literacy’ with ‘higher education’ to ensure a thorough exploration
of the literature in this domain.
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Figure 1
PRISMA flow chart study inclusion process

Inclusion and Exclusion Criteria

Weidentified a set of inclusion and exclusion criteria that reflected our guiding research
questions and objectives. We selected articles that met the following criteria: 1) published in
a peer reviewed journal, 2) full text in English was available to the researchers, and 3) the
use of the construct directly related to higher education context. Exclusion criteria included:
1) articles that were not published in a peer-reviewed publication (e.g., non-peer reviewed
article, dissertation, technical report), and 2) articles not directly related to higher education
institutions but to other stakeholders (e.g., in-service teachers, school administrators).

The Reviewing Process

In our investigation, we have diligently reviewed studies conducted over the past
decade, recognizing the significance of updates in the AL construct. The screening process
included the following stages: 1) eliminating duplicate articles, 2) filtering out articles that did
not align with the inclusion criteria based on their titles and abstracts, 3) reviewing full texts
and excluding articles that did not meet the criteria, 4) employing a snowballing approach
to identify additional relevant articles in Google Scholar, and 5) extracting results from the
selected articles. This process returned 11 peer-reviewed articles. Any work employing an AL
instrument in the United States higher education setting or an international equivalent was
retained for review.

Evaluation of Psychometric Properties

We evaluated the psychometric properties of the identified measures by identifying
and interpreting evidence related to validity and reliability. We organized our synthesis and
interpretation of validity and reliability-related results using the criteria summarized in Table 1.



Table 1

Psychometric Property Evaluation Criteria
Type Criteria Citation
Concurrent Validity Correlation > .25 Litwin (1995, p. 45)
Evidence
Content Validity Scale level: S-CVI> .90 Polit & Beck (2006, p. 496)
Evidence or

Item level: I-CVI = 1.00 for 3-5
experts; CVI > .78 for 6-10 experts

Construct Validity CFI> .95 Hu & Bentler (1999)
Evidence SRMR < .08
RMSE < .05

Reliability Estimate ~ Cronbach alpha > .70 for attitude Field (2009)
scales Nunnally (1978)
or Salvucci et al. (1997)
KR-20 or KR-21 > .80 for competency

tests

Note. This table displays evaluation criteria for the validity and reliability
aspects of the measures. The details about definition and calculation are
presented in the following section. KR-20/KR-21: Kuder-Richardson formulas
which provide an estimate of proportion of the total variance in the test scores
that is attributable to the construct being measured; CVI: Content validity
index showing the degree of agreement among content experts on each item’s
relevancy to the intended construct; SRMR: Standardized Root Mean-Square
Residual which evaluated the discrepancy between observed covariance
matrix and model-implied covariance matrix; RMSE: Root mean square error
which is the average difference between predicted and observed values is used
to assess precision of estimates.

Evidence Related to Validity

The current Standards for Educational and Psychological Testing (AERA et al., 2014)
define validity as the accumulation of evidence to support the interpretation and use of test
scores for a particular purpose. This consensus view of validity includes five primary sources
of evidence that may be relevant for developing a validity argument to support a particular
interpretation and use of test scores, including evidence related to test content, response
processes, internal structure, relations to other variables, and consequences of testing.

As we will discuss in our results section, the articles included in our review reported
validity-related evidence that reflects qualitative approaches to gathering content-related
validity evidence or quantitative techniques to examine the internal structure of the instrument
for construct-related validity evidence.

Construct validity is defined as “the degree to which inferences based on test scores
are justified in relation to the conceptualization and theoretical framework of the construct
that the test is intended to measure” (Messick, 1980, p. 8). Because researchers operationalize
construct validity differently depending on their selected measurement framework, we started
our analysis related to construct validity evidence by first considering whether researchers
used a test-score approach (e.g., Classical Test Theory (CTT) or factor analysis) or scaling
model approach (e.g., Item Response Theory (IRT) or Rasch measurement theory); please see
Engelhard (2013) for a detailed discussion of these two measurement frameworks.
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Among the articles included in our review, those that reflected the test score tradition
tended to use a factor-analytic approach to collecting construct-related validity evidence;
these analyses also provide validity evidence related to the internal structure of an assessment
instrument. We evaluated this evidence using well-established critical values for model fit
indices as presented by Hu and Bentler (1999): CFI > .95; SRMR < .08; RMSEA < .05. For the
scaling model framework, researchers may use several techniques to evaluate the internal
structure of an instrument using various fit statistics. For example, researchers who use Rasch
models often use residual-based analyses to examine adherence to model requirements such
as unidimensionality or invariance.

Evidence Related to Reliability

According to the Standards (AERA et al., 2014), reliability refers to the consistency of
results over replications of a measurement procedure. For example, replications may include
repeated observations of test-takers over multiple items within a form (e.g., internal consistency
reliability) or between administrations of a test (e.g., repeated measures reliability). In our
research synthesis, we established criteria for interpreting reliability results based on the type
of instrument and selected method for evaluating reliability. For example, reliability evidence
included in the articles in our review used reliability analyses based on test-score methods,
where the authors reported internal consistency statistics such as Cronbach’s alpha, KR-20, or
KR-21. We interpreted these results using critical values from the literature. Specifically, we
used a value of 0.70 for Cronbach’s alpha (Nunnally, 1978) and a value of 0.80 for KR-20 or
KR-21 (Salvucci et al., 1997). Researchers also reported reliability evidence based on scaling
models from Rasch measurement theory. In these analyses, reliability of separation statistics
describe the precision of location estimates for items, persons, or other facets. As a general
guideline, a value exceeding 0.8 typically suggests reproducibility of measures within a Rasch
context (Linacre, 2002).

Results

After applying our inclusion and exclusion criteria, we identified a total of eleven
instruments. The instruments took three forms as presented in Table 1:

1) Scales, tests or inventories of assessment knowledge or AL (n=5),
2) Surveys on attitudes, perceptions or needs on AL (n=5), and
3) Rubrics evaluating other faculty members’” work on assessment (1=1).

Most of the identified measures relied on self-reports where the participants were asked
to evaluate their own knowledge, practices, confidence or needs in terms of assessment. Details
about psychometric properties of the measures are presented in Table 2 and discussed below.

Evaluation of Psychometric Properties

In this section, we summarize the reported psychometric properties of the identified
measures as they relate to validity and reliability.

Validity Evidence. Among the identified measures for our review, researchers
reported validity evidence related to content validity and construct validity using internal
structure analyses. Content validity evidence was provided in detail for a total of five
measures. No detail regarding development of item content was provided for two measures
(DiLoreto et al., 2017 and McGrath et al., 2020). Almost all the measures that were reviewed
were grounded on a substantial literature review process followed by expert reviews. The
process for identification of content and development of items involved both inductive (i.e.,
focus groups) and deductive evidence in one study (Alonzo et al., 2019). In two studies
(Mokshein et al., 2015, 2019), content was grounded on AFT et al. (2009), but no information
was provided related to expert review in these studies. Overall, no quantitative index was
presented as evidence of content validity.

Five studies reported statistical evidence related to internal structure in the form of
either EFA or PCA results. Among them, Alonzo et al. (2019) conducted a CFA as well as



Table 2

Psychometric Property Evaluation Criteria

Construct of Instrument Test Content or Inter}ml Construct
Measure Name Interest & Item Respondents Content Validit Consistency Validit
Characteristics Y /Reliability Y
Adapted version Regu!ar Expert opinion
teaching faculty
of the Classroom . . : was collected
Classroom 35 dichotomously in public and - _
Assessment . ; R qualitatively. No Cronbach alpha =
. assessment scored multiple private higher o Not reported
Literacy Test . . L . quantitative .89
literacy skills choice items education .
(CAL) (Mertler, PP evidence was
2003) institutions in provided
Pakistan )
The instrument Cronbach alp hg for .
. . . the confidence in Principal
Confidence in 23 scale items in adapted from
. . assessment scale Component
assessment . confidence in 27 instructors at  DeLuca et al., . .
Conceptions items was found Analysis (PCA)
survey for faculty assessment and 2 a two-year (2013) but no .
and confidence . . . o .84 and .68 for two  resulted in a
members . open-ended items in college in TX, quantitative s
in assessment . S subscales, namely ~ minimum
(Massey et al., conceptions of USA content validity .
- assessment subscale loading
2020) assessment evidence was
- approaches and equals to .40.
provided .
assessment praxis
2 open-ended items The original
CoA-III scale
were added to the was validated
Modified Attitude about mo;hﬁedl C&i_m 156 facultz through second-
Concepti " (& scale (Q1. at does members from der CFA model
ptions o assessmen . order model
the term assessment 10 higher
Assessment I11 knowledge . based on a
mean to you? education Not reported Not reported .
(CoA-III) survey  about S different
X Q2. What types of institutions .
(DiLoreto et al., assessment activitics come to from the population
2017) types (teachers) but no

mind when you think

Southeast U.S.

evidence was

:sfsz:lscsrts::t?) provided for the
i modified survey
‘:;S:t?zglem The inventory had Content was
inventory for Practice with ﬁvg sections, Section 254 faculty grounded on AFT, Section B included  EFA results
B directly related to members froma NCME & NEA X
teacher educators  respect to f two factors. yielded all factor
. AL practices so was teacher (1990). No .
— Section B assessment . P . N . Cronbach alpha for  loadings > .60
. involved in this education information - .
(MAPITE) literacy review. It includes 10 niversity in related to expert factor 1=.863 and  Fit values were
(Mokshein etal.,  standards . y X u Yy . P for factor 2=.786 not reported.
2015) items on a 5-point Malaysia review was
scale. provided.

Rasch-validated
version of

Practice with
respect to

One item was

763 faculty
members from

Content was

Person reliability

Variance
explained by
Rasch measures =
%53.1 (more than

MAPITE Section  assessment dropped as the various teacher ~ grounded on AFT, index =.84 20% variance
) . results of the Rasch education NCME & NEA Item reliability explained is
B (Mokshein et literacy s e . -
validation institutions in (1990). index = .91 needed for
al., 2019) standards -
Malaysia accurate
estimation,
Reckase, 1979)
A survey with 4
open-ended items on No detail was
Assessment assessment literacy . .
. 35 faculty provided regarding
literacy survey (e.g., What do
. Assessment . members from how the survey
for medical . formative and . . .
. literacy and . the departments  items were Not Applicable Not Applicable
education faculty . summative ..
practices of Medicine and  developed and
(McGrath et al., assessment mean to . .
Biomedical survey content
2020) them), 7 open-ended .
. ; were determined
items particularly on
peer assessment
A 44-item
Questionnaire on questionnaire with .
- Ttems were pilot
formative and Assessment Yes-No response .
. . . tested with 5
summative literacy on format. Some items 100 faculty faculty members
assessment (type ~ summative and  required written members in The when}t,he were Not Applicable Not Applicable
1) formative comment (e.g., givea UK. S Y
. P initially developed
(Davies & Taras,  assessment definition of (Taras, 2008)
2018) formative ?
assessment)

RESEARCH & PRACTICE IN ASSESSMENT

Volume Twenty | Issue 1

11



RESEARCH & PRACTICE IN ASSESSMENT

12

Volume Twenty | Issue 1

Table 2
Psychometric Property Evaluation Criteria, continued
Construct of Instrument Test Content or Interflal Construct
Measure Name Interest & Item Respondents Content Validit Consistency Validit
Characteristics y /Reliability Y
A rubric with - Two senior
descriptors on ten . . The evaluation academics in
. . . Inductive evidence .
dimensions (i.e., (questionnaire. criteria was assessment
SALRubric- . knowledge on nquest ’ reviewed by independently
. Summative . interviews, .
summative purpose of Academic and . assessment experts  scored data using
assessment . N . summative .
assessment . summative teaching staff in to ensure the SALRubric. No
. literacy and assessment tasks . o o
literacy Knowledae assessment, New Zealand sed by teachers) evaluation criteria  statistics were
(Edwards, 2017) wieds interpretation of Svas us)é dto cnsure  Measures what it provided
results, fairness) content validit purports to regarding the
developed for five v y measure degree of
levels of expertise agreement.
EFA results for
8 experts reviewed the 6-factor
the tool. Items and model: RMSEA=
Academic SBA 21 items with 6 content lwcrc » Cronbach alpha 0.02, SRMR=
. Standard based . 410 academics . . values for the six 0.03, CFI=0.95,
Practices Tool — theoretical R . determined using 2
assessment . . in public N . subscales as TLI=0.96
ASBAPT i f dimensions R inductive (focus follows:
(Alonzo ct al iteracy o un{\{erS}tles in groups) and ollows: .92, .88,
2019) . academics Philippines deductive .89, .90, .92, .88, CFA Results:
(lite:atu\;e review) 94 RMSEA=0.03,
. CFI=0.98, TLI=
evidence 097
71 self-report items
?;:;1513:’ oint scale Content was
knowledgeable to 138 language grounded on a
well-known theory
extremely assessment (Taylor, 2013). 6 Cronbach alpha EFA results only
Language Perceived need  knowledgeable. Item  researchers, 198 y it r’ ; : 0 values for the included
assessment on language format example: language fl:;)(i:ni ti;;’ CWs 0 identified nine eigenvalues on a
literacy survey assessment “How assessment instrument and 2 subscales were large sample. No
(Kremmel, 2020) literacy knowledgeable do developers and a dsditl:oneal ;( et ranged from .85to  fit values were
people in your 645 language reviews on thpe 96 reported.
chosen instructors . .
group/profession piloted instrument
need to be about...” were taken.
Questionnaire on 22 items on a 3-point The questionnaire
Language Perceived need scale from not at all was adapted from
Assessment for laneuase to advanced on a well-known
Literacy and assess [%1 en% received training (if 68 university instrument (Vogt Cronbach alpha
Assessment literac you received training  instructors on & Tsagari, 2014) value of .92 was Not reported
Training Needs Y on...) and perceived  English in Iran developed for reported

(Sayyadi, 2022)

and received
training on it

training needs (if you
need training on...)
on LAL

teachers and
piloted with four
instructors

an EFA and reported that the results from both analyses showed good fit according to our
criteria. In other studies that employed factor analytic methods to collect construct validity
evidence, minimum factor loadings were reported as .40 for Massey et al. (2020) and .60 for
Mokshein et al. (2015). The dimensional structure of the measures was analyzed and reported
in several studies. For example, Mokshein et. al. (2019) investigated dimensionality for the
MAPITE using a Rasch measurement approach and found that Rasch measures based on data
collected through explained 53.1% of the variance, supporting a unidimensional structure.
Kremmel (2020) investigated dimensionality using EFA, where the number of dimensions was
determined based on eigenvalues. However, fit statistics were not reported in either study. No
statistical evidence was provided for a total of four studies, including the adapted version of
Mertler’s (2003) assessment literacy inventory. In one study, no further statistical analysis was
conducted with the new sample, but fit statistics for the original scale were reported (DiLoreto
et. al.,, 2017).

Reliability Evidence. Among the identified measures, researchers reported reliability
using either internal consistency statistics based on CTT or reliability of separation statistics
based on Rasch measurement theory models. Cronbach Alpha coefficients were reported in
a total of six studies. Among the Cronbach alpha coefficient values that were reported, only
the assessment praxis dimension in Massey et al. (2020) had a relatively low reliability index
value against our criteria, while the other values were reported between .79 and .94. The
validation study of MAPITE (Mokshein et. al., 2019) based on Rasch measurement theory



suggested that the person reliability index and item reliability index values were high, .84
and .91, respectively. Lastly, a total of three measures were not accompanied with any
reliability evidence.

Synthesis of the Reviewed Studies

Our systematic review of the literature on AL measures in higher education has
revealed several critical insights, highlighting both strengths and gaps in the existing
instruments. We identified eleven instruments classified into three categories: scales, tests, or
inventories of assessment knowledge or literacy (n=>5); surveys on attitudes, perceptions, or
needs related to AL (n=5); and rubrics evaluating faculty members’ assessment work (n=1).
The predominant reliance on self-report measures indicates a strong focus on subjective
evaluations of knowledge, practices, confidence, and needs in assessment.

Validity Evidence. The psychometric evaluation of these instruments revealed mixed
results. While five measures provided detailed content validity evidence, two lacked specific
information regarding item content development. Most measures were grounded in substantial
literature reviews and expert evaluations, indicating a rigorous approach to establishing
content validity. However, the absence of a quantitative index for content validity in many
studies highlights a gap that needs to be addressed. Construct validity evidence, primarily
through factor analytic methods, was reported in five studies. While some studies, like Alonzo
et al. (2019), reported good fit indices, others did not provide sufficient statistical evidence.

Reliability Evidence. The reliability analysis revealed that six studies reported
Cronbach Alpha coefficients, with most values falling between .79 and .94, indicating
acceptable internal consistency. The MAPITE study by Mokshein et al. (2019) reported high
person and item reliability indices using Rasch measurement theory. However, three measures
lacked any reported reliability evidence.

General Analysis. The current instruments, while grounded in solid methodological
foundations, often fall short of providing up-to-date content. This gap is particularly
significant given the evolving educational landscape and the increasing integration of
innovative technologies such as artificial intelligence (AI). The advancement of Al presents
new opportunities to refine and optimize assessment processes, making it imperative to
explore the concept of Artificial Intelligence Assessment Literacy. Educators need to be literate
in integrating, using, and tracking the effects of AI in assessment to fully leverage these
technologies. In conclusion, our review highlights the critical need for ongoing research and
development in the field of AL. Establishing robust and adaptive AL measures will contribute
significantly to improving educational outcomes and aligning assessment practices with the
rapidly changing landscape of higher education.

Redefining Assessment Literacy and Measuring It

In light of recent advancements in technology, particularly with the rise of generative
AT (GAl), there is a pressing need to redefine AL. Scholars have suggested that we need to
reconsider the kinds of assessment tasks instructors assign to make them ‘Al-resistant’ by
reducing the likelihood that GAI can complete the entire assignment task (Moorhouse et al.,
2023). While there is an increasing amount of advice available to instructors on how to modify
their assignment tasks in the GAI world (e.g., blogs, newsletters), many instructors need to
look to their institutions for guidance and direction regarding GAI (Moorhouse et al., 2023).

For this reason, a comprehensive framework on Artificial Intelligence Assessment
Literacy (AI AL) mustbe developed, and resources mustbe provided to faculty. This framework
should include guidelines on creating Al-resistant assignments, training on the use of Al tools
in assessment, and strategies for leveraging Al to enhance learning outcomes. By equipping
faculty with these resources, institutions can help ensure that assessment practices remain
effective and relevant in the face of rapidly evolving technological capabilities.

Discussion

In this study we examined the reported psychometric evidence of existing AL measures
developed within the international higher education context over the past decade (2013-2023).
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Based on psychometric evaluation of existing measures against a set of criteria, we concluded
that the available psychometric evidence supporting these measures is not strong. Despite
the importance of understanding AL levels, perceptions, and practices of faculty members in
higher education being widely recognized, our findings raise doubts about the preparedness
of these measures to meet such demands.

First, we examined the literature on measures of AL for evidence related to validity.
In terms of content validity, the majority of the reviewed measures were grounded on a
substantial literature review process followed by expert reviews, although these procedures
were not accompanied by statistical indices such as the Content Validity Index (Lawshe, 1975).
However, a noteworthy critique of the existing measures pertains to their content. These
measures lack coverage of current topics such as digital AL, fairness in the era of Artificial
Intelligence (AI), and fairness related to Assessment for Learning. This deficiency can be
attributed to their content development and validation processes being based on outdated
standards that no longer adequately encompass these areas. One significant practical
implication of this study regarding this finding is the need to update and expand the content
of AL measures, while ensuring the collection of robust content validity evidence that aligns
with current standards. This entails seeking consensus from content experts, which can be
quantified using appropriate indices like CVI.

Many of the reviewed measures primarily concentrate on individuals’ perceived
knowledge or skills, while there is a notable scarcity of research examining individuals’ actual
skills, knowledge, or competency. On the other hand, self-report measures are limited in terms
of their susceptibility to response biases and social desirability effects (Fisher, 1993). Among
the reviewed measures, five of them included direct statements (i.e., “I can”). Self-reports
are used most often since they are easiest to administer and shown to correlate with actual
assessment practices (Kelly, 2020) despite their well-researched limitations. In future work,
we suggest that researchers consider using objective assessments of individuals” knowledge,
literacy, and practices in assessment rather than their subjective perceptions in future studies.

Several studies acknowledged the limitation of sample size and sample characteristics
as potential constraints on the validity of their findings (Massey et. al., 2020; McGrath et. al.,
2020). It is crucial to consider both the size and characteristics of the sample when evaluating
the validity and reliability of scores obtained from measures. However, it is worth noting that
the Rasch model, which is a member of IRT-based models, can address limitations regarding
small sample size (Linacre, 1994), since these models are known for their robustness to handle
small sample sizes and can be effectively utilized for validation purposes in measurement
processes with limited samples. Of the reviewed studies, only one measure employed the
Rasch framework for validation purposes. Future studies on developing and adapting
measures in higher education assessment can utilize a scaling model approach more often to
address sampling limitations.

Another concern about the reviewed measures was related to the presented
reliability evidence. We observed that none of the reviewed studies took into account the
dimensional structure when calculating reliability indices. However, it is crucial to consider
the dimensionality of the measure to determine the appropriate type of reliability coefficient
to report. For multidimensional scales, reporting composite reliability provides a smaller
margin of error compared to reporting separate Cronbach alpha values for individual sub-
scales (Cronbach et al., 1965); in other words, reliability may be overestimated. Therefore,
future research studies aiming to develop AL scales, including those for assessing attitudes,
should carefully consider the dimensionality of the measure when calculating and presenting
reliability evidence. By doing so, researchers can enhance the accuracy and precision of the
reliability estimates, providing more robust evidence of the measures’ internal consistency
and stability over time.

The results of the review also suggested that there is a lack of evidence regarding
validity and reliability evidence for the modified instruments, which were adapted from
existing measures through the addition, omission, or revision of items. However, any
adaptation may raise concerns about the trustworthiness of the modified instruments if they
lack the necessary validation and reliability evidence to support their use. It is crucial for



researchers to provide comprehensive evidence of the validity and reliability of modified
instruments to ensure the robustness of their results (AERA et al., 2014).

None of the reviewed measures presented evidence related to relationships with
external variables (e.g., concurrent validity; Lin & Yao, 2014). However, the newly developed
measures could report their association with relevant measures such as student outcomes to
provide evidence of concurrent validity (Murphy & Davidshofer, 1988).

Lastly, providing institutional support and resources for ongoing research into AL
measures is essential for their continuous development. This support can include funding for
validation studies, access to advanced technologies, and dedicated time for faculty to engage
in research activities. By investing in these resources, institutions can foster innovation in
assessment practices and ensure that AL measures are grounded in the latest educational
research and methodologies.

By adopting these strategies, institutions can ensure that AL measures are robust,
comprehensive, and well-aligned with contemporary educational needs. This proactive
approach will help institutions stay ahead of emerging trends and challenges in education,
ultimately leading to improved teaching and learning outcomes.

Limitations

This review has several limitations that must be acknowledged. First, our review
focused on published studies that met specific inclusion criteria, which may have resulted
in the exclusion of relevant unpublished or non-peer-reviewed works, such as dissertations,
that could offer additional insights into the psychometric properties of AL measures. This
selection bias may limit the generalizability of our findings. Second, the rapid advancement
of Al technologies is reshaping assessment requirements and expectations. While our
study discusses the definition of AI assessment literacy and the development of enhanced
AL measures, it does not fully encompass the dynamic and rapidly evolving landscape of
educational assessment.

Lastly, while we have highlighted both the strengths and gaps in the existing measures,
the review itself is limited by the quality and depth of the original studies.

Despite these limitations, this review aims to provide insights into the current state of
AL measures and discuss avenues for future research aimed at developing psychometrically
sound, comprehensive, and up-to-date tools that are adaptive to the changing landscape
of assessment.

Future Work

Overall, the findings of this review study highlight the need for further research
on refining existing AL measures in diverse higher education contexts. This can also be
considered as a new research avenue for developing psychometrically sound measures of AL
in higher education. In practical terms, the study emphasizes the significance of integrating
psychometrically-sound AL measures when planning training and professional development
initiatives in higher education. Higher education institutions and faculty development
centers can utilize well-established measures to inform the design and implementation of
targeted training programs aimed at enhancing faculty’s understanding, attitude, and skills in
assessment. This may entail offering customized resources, workshops, or ongoing support to
assist faculty in effectively designing and implementing assessments that align with learning
objectives, promote student engagement, and provide meaningful feedback. By incorporating
these measures and implementing comprehensive training programs, institutions can foster a
culture of AL among faculty, thereby enhancing the overall quality of assessment practices in
higher education.

Higher education
institutions and faculty
development centers can
utilize well-established
measures to inform

the design and
implementation of
targeted training
programs aimed at
enhancing faculty’s
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Appendix A.
Reading List for CAT

What is CAT? http://www.iacat.org/what-is-cat

Elements of Adaptive Testing https://doi.org/10.1007/978-0-387-85461-8

First Adaptive Test http://www.iacat.org/first-adaptive-test

Some Current Issues in CAT http://www.iacat.org/some-current-issues-cat

Computer-Adaptive Testing: A Methodology whose Time Has Come https://

citeseerx.ist.psu.edu/docume®ent?

repid=rep 1 &type=pdf&doi=d41985bb9c543b94c60fc7dcbabSe0ca3 1b8362f

The Impacts of Computer Adaptive Testing from a Variety of Perspectives https://doi.org/

10.3352/jeehp.2017.14.12




