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Western Governors University (WGU) was founded on an ideal, “some might
have called it a fantasy - a vision of an institution that could value learning, not time;
that could deliver knowledge where people are, as opposed to people having to go
where the knowledge is” (King, 2017, p. 1). To achieve this vision, WGU crafted a
bold and inspiring vision statement that drives change across the university to meet
the needs of employers and, most importantly, students. The statement reflects its
mission, cultural beliefs, and key results. It is designed to help all individuals better
understand WGU’s vision and align themselves with it, aiming to make the universi-
ty the most inclusive in the world.

In a competency-based university like WGU, the quality of summative assess-
ments is essential (Popham, 2017). Students’ performance on these assessments must
reflect their competency in the course’s skills, enabling them to progress in their de-
gree program. WGU follows a rigorous process for developing assessments and sys-
tematically monitors their quality over time. Suppose there are signs of poor quality,
such as bias or unfairness. In that case, WGU will make the necessary adjustments,
as these issues can negatively impact the validity and utility of the assessment out-
comes.

Fairness in Assessment

Fairness in assessment refers to the absence of bias in the content and scoring
processes, and is a multidimensional concept encompassing both procedural and
substantive aspects (Kane, 2013; Messick, 1989). The Standards for Educational
and Psychological Testing (American Educational Research Association, Ameri-
can Psychological Association, & National Council on Measurement in Education
[AERA, APA, & NCME], 2014) conceptualize fairness as the absence of bias, eq-
uitable treatment during testing, equality of outcomes, and the opportunity to learn.
An assessment is considered fair when all students, regardless of background or
identity, are afforded equal opportunity to demonstrate their competence through
their performance.

Barriers to fairness may include aspects of the assessment that could unfairly ad-
vantage one group over another. These barriers can include discriminatory content,
irrelevant constructs, slang, obscure vocabulary, or a lack of clarity about what is
expected of students to complete a task successfully. Suppose an assessment contains
items that result in biased outcomes for a particular group. In that case, competent
students from that group may not pass, leading to performance gaps.

Bias in Assessment

Bias in assessment refers to systematic error that differentially affects individu-
als’ performance based on their group membership (e.g., race, gender, socioeconomic
status, language background). This systematic error introduces construct-irrelevant
variance, measuring factors unrelated to the intended construct, which undermines
the validity of inferences drawn from assessment scores. Bias can manifest at mul-
tiple levels:
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Content bias occurs when test items contain cultural references, language,
or contexts that advantage certain groups while disadvantaging others.
Methodological bias emerges from the procedures used in test develop-
ment, administration, or scoring that systematically favor particular groups.
Interpretation bias appears when similar scores lead to different conse-
quences across groups due to flawed interpretations of what those scores
signify.

Purpose

Observed differences in course completion and assessment pass rates are best
interpreted as signals of structural and systemic barriers rather than as learner defi-
cits. Within this context, WGU’s Assessment & Learning Equity Framework (Equity
Framework) treats assessment fairness as a necessary (but not sufficient) condition
for equity: if summative assessments contain construct-irrelevant barriers for partic-
ular groups, attainment gaps may be amplified, and remediation efforts misdirected.

The purpose of this study was (a) to report the results of a differential item func-
tioning (DIF) screening process applied to summative assessments in courses iden-
tified as having attainment gaps between historically underrepresented racial/ethnic
groups and White students, and (b) to describe how DIF evidence is used within the
Equity Framework to guide continuous improvement in assessment, curriculum, and
learner support. Table 1 provides context for the attainment gap groups in the sam-
pled courses and assessments.

Accordingly, DIF analyses were used to evaluate measurement fairness for
course competencies rather than to assess Diversity, Equity, and Inclusion (DEI)
competencies directly. Specifically, this study addressed the following three research
questions:

(1) Across the sampled summative assessments, how frequently are items sta-
tistically flagged for DIF using IRT residual DIF with iterative purification?

(2) For statistically flagged items, how often do subject-matter experts identify
plausible sources of content bias or construct-irrelevant variance?

(3) How are DIF findings integrated into a broader decision process for in-
vestigating and addressing attainment gaps (e.g., learning-resource review,
readiness supports, and instructional interventions)?

By specifying what DIF analyses can and cannot support, we aim to provide a prac-
tical model for institutions seeking to operationalize equity commitments through
routine assessment monitoring, transparent decision rules, and iterative review.
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Table 1
Attainment-Gap Context for Sampled Courses and Assessments

Range across

Metric Refre(fince Fgfl (Re fc-}anocal) courses and Notes
group group assessments
Defined as course
Course com- 19.69- completion within
pletion rate 74.07% 63.69% 10.38% ; the institutional
92.49% . .
(CCR) monitoring win-
dow.
First-attempt 15.22- g:slfﬁsz .
assessment 79.11% 69.46% 9.65% ' b
93.33% outcomes for each
pass rate (PR)
assessment.
Use the readi-
CPLT readi- ness measure(s)
ness score, M 49.93 47.24 2.69 0-100 available for the

(22.42) (22.73)

(SD) sampled courses;

specify scale.

Diversity vs. Equity vs. Inclusion

In higher education research and organizational scholarship, diversity is of-
ten used to describe the representation and meaningful engagement of people with
different social identities and life experiences; equity emphasizes identifying and
removing structural barriers that produce systematic disparities in opportunity and
outcomes; and inclusion refers to conditions that support full participation and be-
longing while valuing individuals’ uniqueness (Bensimon, 2007; Shore et al., 2011).
At WGU, DEI is defined operationally as the range of individuals’ unique attributes
and experiences across ethnicities, ages, genders, and accessibilities. Specifically:

+ Diversity is any dimension that distinguishes groups and individuals from
one another. It reflects the mixture of differences and similarities worldwide
and acknowledges the related tension as we strive to develop more inclu-
sive and high-performing environments.

+ Equity promotes fair and just procedures and practices throughout society
and creates conditions where everyone can participate, prosper, and reach
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their full potential. Equity recognizes that everyone starts from a different
place and may require additional resources to reach their potential. It means
fair treatment, access, opportunity, and advancement for all people, while
striving to identify and eliminate barriers that prevent some from participat-
ing fully in society.

Inclusion represents a state of feeling valued, respected, and supported.
It is based on shared culture, organizational practices, and interpersonal
relationships that support an institution’s full utilization and diversity at all
levels and functions. It ensures that everyone feels a sense of belonging.
Simply put, inclusion is about making people feel welcomed and valued.

Based on these operational definitions, we use the term DEI to represent broad ini-
tiatives that leverage the potential benefits of DEI through inclusive instructional
practices and institutional policies.

Identifying and Using Meaningful DEI Metrics

We now turn to what we believe is the most critical component of any change
initiative and its corresponding strategies: identifying and utilizing meaningful DEI
metrics. Most higher education institutions today recognize the importance of fully
acknowledging the contributions of a diverse range of students to meet the demands
of an increasingly diverse, global talent pool. They want to ensure their equity ini-
tiatives are planned and implemented so they can attract and leverage contributions
from a broad student body. A set of key benefits in creating a diverse university
helps institutions leverage their inclusivity to become more productive components
of students’ education, regardless of their background, socioeconomic status, or his-

tory.

WGU’s Assessment & Learning (Equity Framework)

A common error when launching any change initiative is rushing into action
without first understanding the real issues and opportunities. This can result in wast-
ing valuable time and resources on ineffective interventions. Therefore, the first step
towards a successful DEI initiative is to assess the current situation, identify areas
for improvement, set realistic and measurable goals, and design effective interven-
tions tailored to the university’s unique needs (Bensimon, 2007; Ladson-Billings,
2000).

WGU has already been collecting quality outcome measures, such as attainment
and graduation rates, that can effectively gauge progress on diversity. However, the
key to success with this project lies in identifying and using meaningful equity met-
rics, evaluating the impact of the university’s inclusion efforts on those metrics, and
improving those that need improvement.

Using the Framework
When using the Equity Framework (see Appendix A), curriculum, content, and
assessment developers are reminded that it is a dynamic tool that continues to evolve
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as the university gains more knowledge about how to promote equity in learning
and assessment materials. DEI competencies and relevant learning content are inte-
grated into the Equity Framework during the design phase to ensure the success of
all learners. These competencies encompass a range of topics, including self-aware-
ness, privilege, stereotypes and bias, diversity, equity, and inclusion, worldviews,
cross-cultural awareness, social perceptiveness, inclusive communication, and advo-
cacy. By incorporating these competencies, learners gain a deeper understanding of
DEI principles and their application throughout all course content.

Following the guidelines helps contribute to the formation of WGU courses and
enhances quality through the Equity Framework’s principles:

e Use the Equity Framework as a reference when creating learning content
and consider how its guiding principles improve course elements.

*  Consider how the course structure and student engagement align with the
Equity Framework’s learning development practices when designing con-
tent.

*  During development, aim to create a learning experience that promotes stu-
dent exposure and growth.

e Use the Equity Framework to determine the best approach to course ma-
terials that may impact the university’s key results, specifically equity and
attainment.

Implementation and Impact Measures

The Equity Framework identifies various Implementation and Impact Measures,
each aligned to a Guiding Principle (see Table 2). The goal is to track outcomes over
time and utilize data feedback loops to evaluate changes in learner knowledge, skills,
attitudes, and behavior. The process is iterative and informs continuous improvement
efforts to enhance the integration of equity principles across programs, courses, and
assessments. By adopting this data-driven approach, WGU seeks to create a more
equitable, inclusive, and socially conscious learning experience that empowers stu-
dents to apply DEI principles to academic, professional, and civic contexts.

Within this framework, assessment fairness is operationalized as one actionable
component of equity monitoring: DIF screening is conducted under the ‘Remove
Barriers’ principle to evaluate whether assessment items function similarly for stu-
dents of equal proficiency across groups. DIF evidence is interpreted alongside oth-
er implementation and impact measures (e.g., learning-resource reviews, readiness
indicators, and instructional interaction measures) to guide decisions about whether
to revise assessments or to prioritize other course- and program-level interventions
when attainment gaps persist.
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Equity Framework: Guiding Principles, Implementation, and Impact Measures

Guiding Principle

Implementation
Measures

Impact Measures

Welcome Me: If I feel
accepted and comfort-
able and can be my
authentic self, I can
focus more fully on
learning and demon-
strating competence.

Monitor content for intersec-
tional perspectives, review
learner profiles, and conduct
peer reviews through ongoing
research and engagement.

Persistence, satisfaction, sur-
veys from faculty, learners,
and alumni, and reenrollment
rates.

Integrate Diverse
Perspectives and
Experiences: When
I see others like me
succeed, I am more
likely to persist.

Monitor diversity in images
and markers across case studies
and other content, and conduct
peer reviews of content against
DEI standards and guidance.

Persistence; satisfaction;
number of students who
change programs; number of
graduates in fields with goals
to broaden diversity.

Make it Matter: I need
to be able to trust that
what [ am learning

is relevant to the
workplace and matters
to me.

Marketability index: map
course content and assess-
ments to needs analyses; map
competencies and assessments
to accreditation or professional
standards.

Persistence, factored gradu-
ate impact, employer evalu-
ation of graduate readiness,
and graduates employed in

the field.

Remove Barriers:

I deserve an equal
opportunity to pursue
my education.

Review against UDL princi-
ples; correlate skills versus
content types; review for DIF
and other methods of assess-
ment fairness.

Persistence of learners

with specific needs; course
completion rates for specific
learners.

Give me your best
recommendations for
pathways and content
that align with my
needs and goals but let
me have the final say.

Personalize My Needs:

Review learner personas, ana-
lyze PA assessments, and track
professional goals.

Persistence, attempts, and
course completion rates.

Prioritize Value: My
tuition and time are
precious resources.

Reduce LR costs; apply budget
management and program de-
velopment efficiency measures;
correlate skills versus content
type; track per-student cost.

Persistence of low-income
learners; number of learners
citing cost as a reason for
dropping.

Strengthen Opportuni-
ties for Impact: I will
have to function in
diverse environments
and opportunities to
promote equity-help
me do both.

Track adoption of DEI compe-
tencies; map DEI competencies
to accreditation and profession-
al standards; produce market-
able-skills reports tagged to
DEI competencies.

Student success rates on DEI
competencies, employer
surveys tagged to DEI com-
petencies, and student and
alumni surveys.
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Analyzing Bias in Student Data

Regarding equity and other inclusion initiatives, the conversation about met-
rics should happen early on and for a good reason. Any institution implementing
such initiatives must have a system to measure their effectiveness. Implementing a
thoughtful measurement plan provides structure and focus to DEI efforts, leading to
more meaningful progress. A measurement plan clearly defines goals and determines
the relevant metrics to track performance against them. As data are collected, prob-
lem areas become visible, and results can be benchmarked against goals. Measure-
ment helps focus initiatives and resources where they are most needed. Rather than
taking a scattershot approach, measuring change tracks how different initiatives and
interventions impact their intended purpose. Over time, this enables adjustments to
practices that improve results.

Differential Item Functioning (DIF)

WGU uses a multi-step process to evaluate assessment bias. When gaps in
achievement or concerns about the fairness of an assessment are raised, the college’s
Lead Assessment Strategist (LAS) requests a statistical analysis from the psycho-
metrics team, specifying the relevant groups. A psychometrician then conducts a
DIF analysis to determine whether item bias exists. If the study reveals performance
differences among groups for specific items, we flag those items for further review
and analysis. At this point, we consider them to be potentially biased.

DIF is a psychometric concept that refers to how test items can perform differ-
ently for diverse groups while controlling for ability level. This property is essential
in educational assessments to ensure fairness and validity across diverse populations.
DIF occurs when individuals from different groups (e.g., gender, ethnicity, or cul-
tural background) with equal ability levels have different probabilities of correctly
answering a specific item. This suggests that the item may measure something other
than the intended construct for at least one of the groups.

Statistical methods for detecting DIF include the Mantel-Haenszel procedure,
item response theory (IRT) approaches, logistic regression, and various other tech-
niques (Mantel & Haenszel, 1959; Dorans & Holland, 1993; Thissen et al., 1993;
Raju, 1988; Sireci & Rios, 2013; Osterlind & Everson, 2009). These methods help
identify potentially biased items that may require revision or removal from assess-
ments. DIF analysis has become a standard practice in high-stakes testing, ensuring
that assessments provide valid and equitable measurements across diverse popula-
tions.

The method used in the current study is IRT-based residual DIF (RDIF), which
identifies differences between observed dichotomous item responses and IRT-pre-
dicted probabilities of correct responses (Lim et al., 2022). More specifically, DIF is
quantified as the difference in model misfit between groups. The advantages of this
approach over other IRT methods include efficiency, simplicity, and straightforward
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computations, as well as greater accuracy for smaller samples and a lower Type I
error rate than other DIF methods (Lim et al., 2022).

If the results of a DIF analysis indicate that specific items exhibit performance
differences across groups, we flag them for further review. Next, items with DIF are
submitted to subject matter experts and assessment developers who conduct a con-
tent review to confirm bias. Reviewers use a checklist of potential sources of bias in
item content to identify and address these issues. This checklist includes:

«  Content interpretation (i.e., does the content appear to advantage
or disadvantage any particular demographic group?).

e Lack of clarity or transparency of item stem or task requirements

*  Obscure or overly technical language or vocabulary, inappropriate
words or phrases (e.g., slang or regionalisms).

*  Undue emotional distress (e.g., depictions of suffering, loss of life,
loss of job), technology, and accessibility concerns.

If the reviewers identify a problem with the item, they indicate which issue(s) are
present. However, if no source or explanation of bias can be determined, then this is
noted in the review results.

If bias is confirmed during the review, a group of assessment experts (including
the psychometrician) meets to discuss next steps. Next steps typically involve re-
placing the problematic item with a similar, high-performing one while determining
how to improve it. If the item can be improved, it is modified and field-tested be-
fore being included in an updated version of the assessment. If no bias is confirmed
during the review, the assessment remains unchanged. At this point, it is necessary
to consider other potential causes of attainment gaps. A more in-depth overview of
next steps beyond the evaluation of assessment quality is included in the discussion
section of this paper.

Methods

This study used operational course and assessment data to evaluate the assess-
ment-fairness component of the Equity Framework. We conducted a residual DIF
(RDIF) analysis, followed by bias and sensitivity reviews, on summative assess-
ments in 30 courses that were flagged by institutional equity monitoring as showing
attainment gaps between historically underrepresented racial/ethnic groups (focal
group) and White students (reference group) during the study window (January 1,
2023-January 1, 2024).

Course Selection and Attainment-Gap Identification

Courses were identified through routine equity monitoring dashboards that track
course completion rates (CCR) and first-attempt pass rates (PR) by subgroup. For
this study, a course was considered to show an attainment gap when the focal group’s
CCR or first-attempt pass PR was persistently lower than the reference group’s, and
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sample sizes were sufficient to support stable estimates for both outcome monitoring
and DIF screening. Because traditional pre-entry achievement indicators (e.g., high
school GPA, SAT/ACT) are not consistently available for adult learners in a compe-
tency-based institution, we contextualize course outcome gaps using available readi-
ness indicators (e.g., Course-planning and Learning Tool (CPLT), Personal Learning
Guide (PLG)), where applicable. Summary subgroup differences and content review
results for the analyzed assessments are provided in Table 3.

Table 3
Summary of DIF Screening and Content Review Results
Outcome Result
= —
Assessments with > 1 statistically 5 of32
agged item
Total items flagged for expert review 20

Percent of items flagged within affected
assessments

Pattern of DIF across schools and assess-
ment types

Assessment content bias was not substantiat-
ed; prioritize investigation of other con-
tributors to attainment gaps (e.g., opportu-
nity-to-learn, learning resources, readiness
supports, instructional interactions)

Primary interpretation for equity deci-
sion-making

We estimated DIF using an iterative purification procedure, treating a provi-
sional set of anchor items as DIF-free to link groups onto a common scale. Next,
potential DIF items were flagged and removed from the anchor set, the model was
re-estimated, and this process was repeated up to three iterations or until the flag set
stabilized. Anchor items were chosen to be content-representative across domains
and difficulty, showed good statistical fit and discrimination, and had no prior DIF in-
dications; anchors were reviewed for content fairness before inclusion. Assumptions
were checked (essential unidimensionality via parallel analysis, local independence,
and item fit). Multiplicity was addressed through a stringent alpha level (a0 = .01),
and confirmation was achieved through content review. Analyses were conducted in
R (package details available upon request).

Participants

Participants were approximately 30,000 students with first-attempt records on
one of 32 summative assessments across 30 courses flagged for attainment gaps.
The 30 courses span all schools within the university (Business, Information Tech-
nology, Health, Education, and General Education). Two of the 30 courses had two
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summative assessments each, both of which were included in the analysis. For each
assessment, only first-attempt data were retained, resulting in 300 to 1,000 students
per assessment. Participant demographics (race/ethnicity, gender, and age) for the
analytic sample are summarized in Table 4.

Table 4
Participant Demographics
Characteristic n %

Total analytic sample 31,504 100
Age (years), M (SD) 37.28 (9.73) -
Age (years), range 16-78 -
Gender
Female 22,108 70.2%
Male 7,648 24.3%
Nonbinary / another identity N/A N/A
Unknown / not reported 1,748 5.6%
Race/ethnicity (institutional categories)
White (reference group) 18,517 58.8%
Black or African American 3,833 12.2%
Hispanic/Latino 4,208 13.4%
American Indian or Alaska Native 347 1.1%
Native Hawaiian or Other Pacific Islander 129 0.4%
Asian 941 3.0%
Two or more races 1,052 3.3%
Other 3 0.01%
Unknown / not reported 2,474 799

(excluded from DIF grouping)

Student demographic data were obtained from institutional records captured at
enrollment. For DIF analyses, race/ethnicity was used to define comparison groups.
The reference group was students who self-identified as White. The focal group ag-
gregated students who self-identified with historically underrepresented racial/ethnic
categories (e.g., Black or African American, Hispanic/Latino, American Indian or
Alaska Native, Native Hawaiian or Other Pacific Islander, Asian, Two or more rac-
es, or Other. Students with missing or unknown race/ethnicity were excluded from
focal-reference comparisons.

Although the Equity Framework supports examining multiple demograph-
ic comparisons when sample sizes allow (e.g., gender, first-generation status, En-
glish-language background, and intersections), this study focused on race/ethnicity
comparisons because they were the primary equity-monitoring trigger for the sam-
pled courses and because subgroup sample sizes for additional identities were not
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consistently sufficient for stable DIF estimation across all assessments. Expanding
DIF and other fairness evaluations to additional subgroups and intersections is an
ongoing priority.

Independence considerations were addressed by analyzing each assessment
separately and retaining only first-attempt records within each assessment. A stu-
dent may appear in more than one course dataset across the broader project (e.g.,
if enrolled in multiple courses during the study window), but this does not affect
within-assessment DIF estimation because models are fit independently for each as-
sessment. Future work that pools data across courses would account for clustering at
the student level (e.g., via robust standard errors or multilevel models).

Measures

Approximately half of the course’s summative assessments were objective as-
sessments (OAs), specifically multiple-choice or multiple-select item formats, and
the other half were performance assessments (PAs). Using Bloom’s taxonomy as
a reference for the cognitive level of competencies measured (Anderson & Krath-
wohl, 2001), most OAs target lower-level competencies that indicate the student can
remember, understand, and apply knowledge. PAs, on the other hand, target compe-
tencies at higher levels (e.g., applying, analyzing, evaluating, and creating). Thus,
the cognitive complexity of tasks required to demonstrate competency is typically
much higher for PAs than for OAs. Although most courses had only one summative
assessment, which was either an OA or a PA, two courses had one of each.

Internal-consistency estimates (coefficient alpha) across the analyzed assess-
ments ranged from .51 to .82 (M = .69; Table 5). Because performance assessments
often involve heterogeneous tasks and rubric-based scoring by human evaluators, a
primary source of score consistency or inconsistency is attributable to evaluation id-
iosyncrasies. Therefore, inter-rater reliability rather than alpha is the most appropri-
ate reliability index for PAs. However, given the large-scale nature of PAs at WGU,
there are insufficient evaluators to provide two or more evaluations for each PA task
submission. Therefore, inter-rater reliability cannot be computed for our PA task
scores. Table 6 summarizes recommended reliability evidence by assessment type
(e.g., internal consistency and decision consistency for OAs; scoring-process and
rater-consistency evidence for PAs).

Analysis

Data for each course assessment were submitted to a DIF analysis using the
RDIF method. Part of the DIF procedure involved an iterative item purification pro-
cess, in which any items with DIF were removed from the overall score used to
match students from the two groups, until the overall score contained no DIF items.
The purpose of this step is to improve the reliability and stability of overall scores as
a matching criterion and ensure an accurate comparison of group performance on a
given item (Hambleton, 2006). Any OA form or PA task in which at least one item
had DIF in either direction (disadvantaging the focal group or the reference group)
with a p-value of .01 or lower was submitted for a more in-depth content review.
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Table 5
Study Sample and Assessment Characteristics
Characteristic Value
Study window January 1, 2023-January 1, 2024

Courses included

(flagged for attainment gaps) 30

Assessments analyzed 32
sesmentatempts ncuded Fistatemptony (e ssesmen)
Approximate o sudentrecords Approvimatey 0000
Perasesmensanplesize Gange) 001000

Focal group representation

(range across assessments)
Objective assessments (OAs) and performance

Assessment types assessments (PAs); approximately half of the
assessments in each type

IRT residual DIF with iterative purification;
DIF method and flag criterion items flagged at p < .01 and forwarded to
expert content review

Range = .51-.82; M = .69
Reported reliability (coefficient alpha) (reported across assessments; interpretation
varies by assessment type)

Results

The DIF analysis indicated that five of the 32 course assessments contained DIF.
Three assessments (one OA in General Education, one OA and one PA in the School
of Business) showed potential bias predominantly toward underrepresented students,
and two (one PA in the School of Education, one OA in Health Professions) showed
more DIF for underrepresented students. In these five assessments, 2% to 10% of the
items demonstrated DIF (mean of 3.5%). There was no consistent pattern in which
types of courses or assessments were more prone to DIF across groups. Moreover,
none of the items with DIF in these five assessments were confirmed by experts as
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Table 6

Recommended Reliability Evidence by Assessment Type

Assessment Primary evidence to Values for this study ) Notes f01:
type report interpretation
Objective Internal consistency Internal consistency:  Internal consistency
assessments (e.g., alpha), item M= .69 is most interpretable
(OAs) statistics, and (for cut ~ SD = .07 when items are in-
scores) decision con- ~ Range = .51-.82 tended to measure an
sistency/classification essentially unidimen-
accuracy sional construct;
decision consistency
is especially relevant
in competency-based
settings.
Performance Rater agreement/con-  Unavailable Traditional alpha may
assessments sistency (e.g., ICC/ be inappropriate for
(PAs) kappa/percent agree- rubric-based or het-

ment), rubric struc-
ture, and monitoring
of scoring quality;
consider generaliz-
ability evidence

erogeneous tasks;
emphasize scor-
ing-process evidence
and consistency across
evaluators.

containing bias toward any particular group. The screening process for identifying
and reviewing items with DIF is illustrated in Figure 1.

Illustrative Examples of Statistically Flagged Items

To protect item security, we provide paraphrased composite examples that illus-
trate why an item may be statistically flagged for DIF yet judged construct-relevant
during structured content review:

e A scenario-based objective item describing a common workplace context.
Although the focal group showed lower performance after matching on
overall proficiency, reviewers determined the context was broadly familiar
and directly tied to the targeted competency, with no clear cultural referenc-
es or differential access assumptions.

*  An objective item with dense syntax and technical vocabulary. Reviewers
noted that the language could increase cognitive load, but concluded the
terminology was construct-relevant and explicitly covered in the learning
resources; the item was retained with a recommendation to monitor read-
ability in future revisions.
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DIF Screening & Review Flow

s ~
Records screened (students/courses)
(n= 30,000/ 30)
" J
A\ J
s ~
Assessments analyzed for DIF
(n=32)
" J
Y
s ™
ltems flagged by statistical criteria
(n=20)
N _J
Y
s ~
ltems sent to content review
(n=20)
- J
\J
s ~
Items confirmed with content bias
(n=20)
- J

Y

Actions taken (revise / remove / monitor)
(n=20)

A performance-assessment rubric criterion emphasizing professional com-
munication conventions. Reviewers considered whether the criterion could
introduce construct-irrelevant barriers but concluded it aligned with an ex-
plicitly taught course competency; reviewers recommended clarifying ru-
bric descriptors to reduce ambiguity for all learners.
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Discussion

This study examined whether summative assessments in courses flagged for at-
tainment gaps showed evidence of DIF between historically underrepresented racial/
ethnic groups (the focal group) and White students (the reference group). Using IRT
residual DIF with iterative purification and a stringent flag criterion (p <.01), five of
32 assessments contained at least one statistically flagged item (20 items total; 2%-
10% of items within affected assessments). Importantly, none of the flagged items
were judged by subject-matter experts to contain content bias or other clear sources
of construct-irrelevant barriers.

These results are best interpreted as evidence that, for the sampled courses and
time window, assessment item content is unlikely to be a primary driver of observed
attainment gaps. At the same time, DIF screening is not a definitive test of fairness.
DIF statistics identify items with differential performance after matching on overall
proficiency. However, differential performance can arise from multiple sources (e.g.,
curricular emphasis, differential opportunity to learn, random sampling error, or
model misspecification). Consistent with recommendations that DIF be paired with
expert review as part of routine test development and maintenance (Martinkova et
al., 2017), we treat DIF as a screening signal that triggers structured content review
and, when warranted, revision and re-evaluation.

More broadly, fairness is multidimensional. In addition to item-level content
bias, fairness considerations include equitable treatment in administration and scor-
ing, the opportunity to learn, and the consequences of score use (AERA, APA, &
NCME, 2014). This study focused on item-level DIF and content review. It did not
evaluate predictive bias or differential validity of score interpretations, which are
important complements to DIF in high-stakes contexts (Sackett et al., 2008). Ac-
cordingly, the findings support a narrow conclusion about the fairness of assessment
content within the evaluated assessments. They should not be interpreted as evidence
that attainment gaps have been eliminated or that broader equity goals have been
fully achieved.

Beyond Assessment Bias: Course-Level Interventions

When DIF flags are not confirmed as content bias, equity work should expand
to other plausible contributors to gaps in course outcomes. Within the Equity Frame-
work, the absence of confirmed content bias is used to avoid unnecessary assessment
changes and to prioritize investigation of course experiences and supports that may
differentially affect students’ opportunity to learn and demonstrate competence. Ex-
amples of course-level follow-up questions include:

»  Learning resources and course activities: Do examples, scenarios, imag-
es, and readings reflect diverse perspectives, avoid stereotypes, and remain
accurate and current? Are materials accessible (e.g., readability, captions,
assistive-technology compatibility) consistent with WGU principles?
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* Readiness and opportunity to learn: Do readiness indicators (e.g., CPLT/
PLG measures) suggest differential preparation for the competencies as-
sessed? Are there targeted just-in-time supports that address prerequisite
knowledge and test-preparation strategies?

» Instructional interactions and feedback: Are outreach, coaching, and feed-
back timely and actionable for students who struggle? Are there systemat-
ic differences in the types or quality of instructional interactions received
across groups?

»  Formative assessment and practice: Do students have sufficient low-stakes
practice aligned to the summative assessment, with feedback that helps
close gaps before the first attempt?

Several WGU initiatives described elsewhere in this manuscript (e.g., readiness
dashboards, structured outreach, and quality-monitoring of instructor-student inter-
actions) are intended to support these follow-up analyses and interventions. Future
work should connect these supports to measurable changes in course completion and
pass rates over time.

Beyond the Course: Multi-stage Interventions

Because attainment gaps reflect cumulative barriers across the student journey,
course-level review is necessary but may be insufficient. Multi-stage supports can
begin at enrollment and continue through program completion. Examples include:

*  Early-term readiness supports: Use first-term readiness indicators to route
students to targeted help centers (e.g., writing, math, study strategies, time
management) before high-stakes milestones (Tinto, 2012).

*  Mentoring and belonging: Strengthen mentoring structures and peer sup-
port to reduce isolation and improve persistence, particularly during set-
backs (Crisp & Cruz, 2009; Walton & Cohen, 2011).

e Program-level monitoring: Pair course-level assessment monitoring with
program-level dashboards that track progress, reenrollment, and key check-
points by subgroup, triggering proactive outreach when delays emerge.

Importantly, these recommendations extend beyond what was directly tested in this
study; they represent a structured response to the finding that assessment content bias
was not substantiated among statistically flagged items.

Challenges

Implementing data-driven equity monitoring in operational settings involves
practical trade-offs. Subgroup sample sizes can limit power to detect DIF and con-
strain the evaluation of additional identities and intersections. Stringent statistical
thresholds reduce false positives but may miss small effects. Performance assess-
ments introduce added complexity because scoring depends on rubrics and rubric
consistency, and traditional internal-consistency indices may be inappropriate. Final-
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ly, equity monitoring requires sustained institutional capacity: clear governance for
acting on results, protections for item security, and ongoing investment in inclusive
assessment development so that post hoc analyses complement, rather than replace,
equitable design practices.

Overall, pairing inclusive development practices with routine DIF screening
and expert review provides a defensible, scalable approach to assessment fairness
in competency-based education. Equally important, the process helps institutions
avoid overattributing gaps to assessments when the evidence instead points to op-
portunity-to-learn factors that must be addressed through curriculum, supports, and
instructional practice.

Limitations

It is worth noting that our research reflects a single, competency-based insti-
tution and an observational design using operational data; causal claims cannot be
made. Although we used RDIF with iterative purification and expert content review,
anchor misspecification, model assumptions (e.g., essential unidimensionality and
local independence), and measurement error may still leave residual bias. Small cell
sizes for specific student subgroups may reduce power to detect DIF and yield unsta-
ble estimates. Reliability varied across assessments (especially shorter forms), and
DIF detection for performance assessments is constrained by rubric structure and
rater variability. Finally, stringent multiple-comparison control (a = .01) prioritizes
specificity over sensitivity and may have resulted in false negatives for small effects;
therefore, results should be interpreted with these trade-offs in mind. In addition,
predictive bias and differential validity of score interpretations were not evaluated in
this study and should be examined in future work (Sackett et al., 2008).

Final Thoughts and Next Steps

The impact of equity ripples beyond classrooms, touching lives, communities,
and future generations. By fostering a culture where every voice is heard, every per-
spective is valued, and every story matters, we cultivate a fertile ground for empathy,
understanding, and collaboration. Through this, we unlock the transformative power
of education-one that shapes minds and hearts, paving the way for a brighter, more
inclusive future.

Next Steps
Institutions with diverse cultures view equity as a strategy to:

*  Building a foundation - Gaining a competitive advantage.

»  Establishing priorities - Assessing the university’s mission and goals.

*  Developing leaders - Ensuring that organizational goals are achieved.

*  Designing and measuring outcomes - Building systems and supports
to ensure success.
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*  Refining and expanding - Continuing to evolve and expand in response
to student and workforce demand.

Institutions of higher learning have an opportunity to recommit to addressing the
inequality gap in our nation, which is essential to education, employers, and overall
workforce goals. This commitment stems from the lack of educational opportunities
for women, students of color, students from low-income families, and students with
disabilities, which violates the belief in equity at the heart of the American promise
(U.S. Department of Education, Office of Vocational and Adult Education, 2012).
America can only lead the world in meeting workforce demand if we extend oppor-
tunities to everyone fairly and equitably. As we embark on this transformative jour-
ney, let us be the torchbearers of change, the champions of equity, and the architects
of a higher education landscape that truly reflects our diverse world. With equity as
our guide, we can create a tapestry of equitability that enriches individuals’ lives and
reshapes society’s trajectory.
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Appendix A: The Assessment & Learning Equity Framework

GUIDING PRINCIPLES

Welcome Me

If | feel accepted and
comfortable and can
be my authentic self,
1 can focus more
fully on learning
and demonstrating
competfence.

Integrate Diverse
Perspectives and
Experiences

When | see that others
like me have succeeded, |
am more likely to persist.

Seeing others who |
perceive to be different
helps me to grow.

Make It Matter

I need to be able fo trust
that what I'm learning has
workplace relevance, but
it also needs to matter to
me personally in ways to
which | can relate.

WGU T

PROGRAM DEVELOPMENT

DE&I Assessment and Learning Framework

LEARNING DEVELOPMENT
PRACTICES

- Building SEL support and

development into the course

Including community-building
activities and tools

If content with problematic
references or stereotypes must
be used (such as in primary
sources in hisfory), addressing
it directly with critical analysis
in the explanations

Including images and voices
in the course that demonstrate
diversity and avoid stereotypes

Including career highlights
that show real diversity in
target occupations

- Providing opportunities to

overtly analyze matters related
to diversity, bias, inclusion, etc.

Identifying and
encompassing industry case
studies that demonstrate
workplace diversity standards
and pedagogy

Complefing needs analysis of
target learner audiences and
target occupations

Utilizing the skills libraries and
marketability index to ensure
career relevance

- Supporting and fostering

connections between content
and learners’ identities

and communities and to
other cultures

Including case studies that
contain various environments

with diverse protagonists

MEASURE OF
IMPLEMENTATIONS

Monitor content for
intersectionality (aspects of

an identity that can infersect
across multiple demographics)
through tagging in the Digital
Asset Management System
(DAMS)

Iterative review of target
learner profiles and clusters

Peer review by internal

and external specialists
through continuing research
and engagement

Use DAMS tags to monitor
diversity in images use as
well as diversity markers in
case studies, examples, and
other content

Peer review of content against
DE& Standards and Guidance
to prevent bias

Marketability index

Mapping course content and
assessments fo needs analyses

Mapping of competencies
and assessments to
programmatic accreditation
or professional standards

MEASURE OF IMPACT

ON STUDENTS

Persistence measures

Satisfaction ratings
from students

Surveys of faculty,
learners, and alumni

Reenrollment rates
for learners from
various backgrounds

Persistence measures
(drop rate, program
change rates,

grad rate)

Satisfaction ratings

Number of students
who change programs
(and fo what)

Number of graduates
in fields with goals

to broaden diversity,
such as nursing and IT

Persistence measures

Factored Graduate
Impact

Employer evaluation
of graduate readiness
across all courses

Graduates employed
in field of study



GUIDING PRINCIPLES

Remove Barriers

I deserve an equal
opportunity to pursue
my education.

Persondlize to My Needs

Give me your best
recommendation about
pathways and content

for my needs and goals,
but let me have the final
say. Agency matters in
learning, but if wrong
choices are made, we
should both learn

from them.

Prioritize Value

My tuition and time are
precious resources. Help
me optimize the way
I 'spend both,

Strengthen My
Opportunities for Impact

I will have to function in
diverse environments. |
will have opportunities to
promote equity. Help me
learn to do both well.

®®0
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Appendix A (cont.)

DE&I Assessment and Learning Framework

LEARNING DEVELOPMENT
PRACTICES

Adhering to principles
of Universal Design for
Learning (UDL)

Providing varying access
points to read, listen to, and
view course material

Providing support for students
to advance at an individual
pace and raise the challenge
level for themselves

Selecting tools that do not
exacerbate the digital divide

Surfacing prerequisite skills
and providing just-in-time
awareness Of any rela'ed
foundational skills

Providing choice of examples
that resonate with various
learner personas

Designing constructed
response assessments to allow
learners to contextualize their
work in ways important or
familiar to them

Helping keep tuition low
via efficiency

Providing content in

multiple modalities (mobile,
downloadable, text, video) to
accommodate less-than-ideal
study contexts

Leveraging scale to reduce
per-student costs

Appropriately including in our
programs DE&I competencies
that prepare our graduates fo
work in diverse environments

and promote equity

Creating high-quality learning
and assessment practices

to help our learners attain
these competencies

This work is licensed under a
CC BY-NC-SA 4.0 license.

Reach out to WGU’s Program Devel

MEASURE OF
IMPLEMENTATIONS

Review against UDL
principles by internal
and external reviewers

Correlation of tags for certain
skills versus variety of content
types in the DAMS

Review Differential ltem
Function and other methods of
monitoring assessment fairness

Review of when/where/how
learner personas

Tagging and analyzing
constructed response (PA)
assessments that allow learners
to contextualize and tracking
learner behavior and success

Andlytic tracking fo assess the
potential match/pathway for
the learner relative to degree/
credential attainment to meet
professional goals

Reduction of learning resource
costs over time

Budget management and
program development
efficiency measures

Correlation of tags for certain
skills versus variety of content
types in the DAMS

Per-student cost measures

Track adoption of these
DE&I competencies

Map these DE&I competencies
to programmatic accreditation
or professional standards

Marketable skills reports
focused specifically on
DE& skills tagged to

these competencies

We welcome your questions and feedback.

MEASURE OF IMPACT
ON STUDENTS

- Persistence of
learners with specific
access needs

- Course Completion

Rates of specific
learner personas

- Persistence

- Attempts

Course Completion
Rates

- Persistence of low-
income learners

- Number of learners
who cite costs as
reason for dropping

Student success rates
on these competencies

- Employer surveys
regarding
preparedness and
application of these
competencies

Student and
alumni surveys

at programdevdei@wgu.edu.
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