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Competency-based education (CBE) is transforming Kindergarten through grade 12
(K—12) learning by emphasizing mastery of essential competencies through person-
alized, learner-centered pathways. As educational systems increasingly adopt CBE,
we recognize a critical need for assessment practices that are equitable, authentic,
and instructionally embedded. In this paper, we aim to advance both theory and
practice by presenting a comprehensive framework for designing and implement-
ing competency-based assessments in K—12 settings. We describe nine assessment
considerations spanning the assessment lifecycle. At the conceptualization stage,
we note how assessment systems can identify essential learner competencies, define
and ground competencies conceptually, and promote fairness and equity in what
counts as evidence of proficiency. In terms of task development and implementa-
tion, we emphasize how assessment systems should design authentic and contex-
tualized tasks, enable flexible demonstrations of competencies, provide actionable
feedback to motivate learners, align assessments with instruction, manage time and
resource demands, and scale assessment responsibly with technology. Throughout,
we leverage an Evidence-Centered Design (ECD; Mislevy et al., 2003) perspec-
tive to clarify how conceptualizing competencies (domain model), task design (task
model), and assessment implementation and interpretation (evidence model) cohere
to support defensible inferences about learners’ competencies. Ultimately, our work
seeks to inform the assessment practices that align with the broader goals of CBE
in K12 settings and support learners in striving toward their academic and profes-
sional goals.
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Competency-based education (CBE) is an approach that focuses on develop-
ing key competencies, supporting learner agency, and using assessment to guide in-
struction in response to each learner’s needs (Levine & Patrick, 2019). Models of
CBE emerged prominently in professional training and higher education contexts
(Gallagher, 2014; Nodine, 2016), and this history provides useful context for the
broader evolution of the approach. At the same time, there are several unique chal-
lenges to implementing CBE in the context of K—12 systems. In particular, when
CBE operates within K—12 settings, state accountability systems (Evans & Landl,
2024), grade-level standards (Polikoff, 2020), and varying levels of teacher prepa-
ration (Bennett & Gitomer, 2009) create conditions that fundamentally shape how
competencies are defined and assessed, as well as the ways in which evidence from
assessments is interpreted.

Growing Interest in K-12 Competency-Based Education

Having gained recent traction in K—12 education, CBE refers to an approach
that may enhance learner engagement and promote equitable access to high-quali-
ty and individualized learning opportunities (Evans et al., 2020; Sturgis & Patrick,
2010). The concept of CBE is likely to be familiar to many through various initia-
tives to promote learners’ competencies, which may be referred to as 21% century
skills (Geisinger, 2016), durable skills (Cole et al., 2021), transferable skills (Tight,
2021), socioemotional skills (Lechner et al., 2019), noncognitive skills (Lipnevich
& Roberts, 2012), or other related terms. In the context of the present discussion,
we recognize the term competencies as referring broadly to a combination of knowl-
edge, skills, and dispositions required when navigating complex situations, adapting
to changing environments, and achieving desired outcomes (Tahirsylaj & Sundberg,
2020). Examples of competencies include communication, critical thinking, collabo-
ration, and digital literacy, which are viewed as important for success in educational
and workplace settings (National Institutes of Health, n.d.). In the present discussion,
we regard skills as a type of competency that is learned and often specific to effec-
tively performing a task or activity. For instance, public speaking, problem-solving,
project management, and data analysis may reflect task-specific skills that fall under
broader competencies such as digital literacy, communication, and leadership. In the
present discussion, we focus on competencies as the focus of assessment.

The recent momentum for CBE in K—12 education has been bolstered by its
perceived potential to address systemic inequities by promoting personalized learn-
ing pathways that allow learners to demonstrate and develop their unique strengths
(Sturgis & Casey, 2018). Working towards this aim, many states and school districts
are exploring and adopting competency-based frameworks (Atwell & Tucker, 2024;
Plate et al., 2026). Several recent factors also appear to be contributing to the grow-
ing interest in CBE in K—12 education, including a growing number of initiatives
responsive to a perceived demand for durable, work-ready skills (e.g., Cole et al.,
2021; O. L. Liu et al., 2025), and the widespread adoption of artificial intelligence
(AI), technologies, which could catalyze the feasibility and scalability of approaches
to support personalized learning (Arslan et al., 2024).
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Centrality of Assessment in an Effective Model of Competency-Based Education

At the same time, educators adopting CBE approaches still need to gather in-
sights about all learners to inform instruction and to ensure educational systems are
accountable for learning. Assessments therefore should ideally serve as the founda-
tion for supporting CBE, given they provide opportunities for demonstrating compe-
tencies (Henri et al., 2017). However, given the emphasis of CBE in the application
of knowledge and skills in real-world contexts, learners should also have opportuni-
ties to practice and demonstrate key competencies in authentic settings. Unlike class-
room assessments that are typically administered at the end of an instructional cycle,
CBE assessments should be designed to be formative, iterative, and closely aligned
with instruction and real-world applications (O. L. Liu et al., 2023, 2025). This em-
phasis on authentic assessment underscores CBE’s commitment to equipping K—12
learners with the ability to transfer skills beyond the classroom.

Purpose

As educational systems adopt CBE approaches, there is a need to ensure that as-
sessment practices align with the principles of personalization, authenticity, and eq-
uity that underpin this educational model. Our purpose is to identify key challenges
in competency-based assessment. We then propose evidence-centered design (ECD;
Mislevy et al., 2003) aligned solutions that link competency definitions (domain
model) to assessment tasks (task model) as well as to interpretation and feedback
(evidence model) to maintain psychometric rigor while supporting learner-centered
approaches to teaching. Following ECD principles may help ensure that assessments
are explicitly grounded in well-defined theoretical frameworks, and the assessment
and the evidence it generates are intentionally aligned with the constructs being as-
sessed. The ECD approach recognizes several interconnected models guiding de-
cisions about how to design and use assessments, including the (1) domain model,
which defines the learner’s knowledge, skills, and attributes or other characteristics
to be assessed, (2) the task model, which outlines the tasks or scenarios that will
elicit evidence of these constructs, and (3) the evidence model, which specifies how
evidence from tasks will be evaluated to support valid inferences about the learner’s
abilities. Alignment between these different models helps delineate performance ex-
pectations. In other words, whereas the domain model describes which competen-
cies matter in specific contexts, the task model outlines the specific tasks designed
to assess certain competencies, and the evidence model focuses on how evidence
from tasks is evaluated to draw reliable, valid, and fair conclusions about a learner’s
competency-based performance. Recognizing that CBE may take place both within
formal and informal educational contexts, we prefer to use the term “learner” as
opposed to “student” throughout this discussion to refer broadly to those who benefit
most directly from CBE learning opportunities.

Having introduced CBE and its growing importance in K—12 education, we next
describe current challenges and potential solutions across nine assessment consid-
erations, from conceptualization to implementation. We then explore future direc-
tions for research and practice, with particular attention to psychometric properties,
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stakeholder collaboration, and technological innovation. This paper aims to inte-
grate multiple perspectives, including sociocultural responsiveness and technolog-
ical scalability, into a unified set of considerations for designing and implementing
competency-based assessments in K—12 settings. It is intended for teacher educa-
tors, assessment designers, educational researchers, and policymakers engaged in
the development and implementation of CBE in K—12 settings. In addition, the con-
siderations described may be relevant to those facilitating teacher preparation pro-
grams, professional development providers, organizations designed to support local
educators, and state or district-level decision-makers. While our approach addresses
assessment design broadly, we recognize that in many cases teachers are the prima-
ry implementers of CBE assessments in K—12 settings. Throughout this paper, we
highlight some potential implications for teacher education and professional devel-
opment, which we recognize as critical for building authentic and equitable compe-
tency-based assessments.

Current Challenges and Potential Solutions for Design-
ing Competency-based Assessments

Though CBE holds promise for redefining how learners acquire and demon-
strate essential competencies, there are several current challenges related to com-
petency-based assessment. In this section, we discuss a few of these challenges
and propose solutions for assessments within the context of CBE that are guided
by ECD (Mislevy et al., 2003). Although our discussion is organized across three
general stages of the assessment lifecycle (conceptualization, task development, and
implementation), the connection between these stages and the ECD models is best
understood as approximate rather than one-to-one. Ultimately, the quality of com-
petency-based assessments depends not only on sequencing work across stages but
also on sustaining a coherent validity argument across domain, task, and evidence
models over time. In particular, decisions about how competencies are framed in the
domain model shape what kinds of performances can be meaningfully elicited in the
task model and what interpretations are defensible in the evidence model, while con-
straints and design choices at later stages often require revisiting earlier assumptions
about constructs, task features, and interpretation rules. In addition, equity concerns
can affect choices related to the definitions of competencies, task design, and rules
for evidence interpretation. In addition to providing a summary of the major chal-
lenges to assessment in CBE, along with proposed solutions, Table 1 highlights how
these nine considerations cut across the domain, task, and evidence ECD models.
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Table 1
Considerations, Challenges, and Proposed Solutions for Developing Competen-
cy-Based Assessments

Approx- Most Rele-
imate Assessment vant ECD
Assessment  Consider- Model(s) Proposed ECD-aligned
Stage ation Challenge Solution
Identify Cgmpetency pri- Specify cqmpetencies
Essential orities vary across and proficiency expecta-
contexts (e.g., . tions in a domain model
Learner . Domain
state, community, that reflects local/com-
Competen- . .
. workforce expec- munity and future-ori-
cies .
tations) ented demands
Define and Competencies Domain Deve.k.)p domam-model
may not be well . definitions with ob-
Ground (with S
Competen defined or other- alienment servable indicators and
Conceptual- . P wise difficult to £ explicitly map them to
N cies Concep- . to Task and
ization observe consis- . task-model features and
tually Evidence) .
tently evidence-model rules
N ly defi .
arrowry Qe ned Apply socio-culturally
competencies . .
Ensure may lead to bias responsive design across
. . . Domain the ECD chain: domain
Fairness and  and inequitable o .
. .. +Task+ definitions, accessible
Equity tasks and/or limit- . .
.. . Evidence task features, and evi-
Ing interpretations .
dence-model interpreta-
of performance .
; tion rules
evidence
Tasks are often . Design task-model
. . Task (with . .
Design decontextualized czrsméc‘jt]ilons scenarios that elicit evi-
Authentic, and inauthentic, . dence through authentic,
. . to Domain .
Contextual-  limiting evidence . situated performances
. and Evi- . )
ized Tasks of real-world aligned to the domain
dence)
performance model
There may be Build flexible task-mod-
Enable Flex- limited avenues Task (with el options (multiple
Task Devel- ible Demon- for learners to connections modalities/paths)
opment strations of ~ demonstrate com- to Domain  while maintaining
Competen- petence through  and Evi- domain-model align-
cies varied artifacts dence) ment and comparable
and modalities evidence
Provi i - 1
roylde Feedback can be Use ev1der}ce mode .
Actionable . . interpretation to provide
discouraging or Task + .
Feedback not diagnostic of  Evidence strengths-based, action-
to Motivate g able feedback linked to
next steps .
Learners competency indicators
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Ensure coherence:

Assessment . .
. . domain-model learning
Align evidence may .
. Domain targets, task-model
Assessment  be disconnected .\
. . . + Task + embedded opportunities,
with Instruc-  from instructional . . .
. Evidence and evidence-model in-
tion goals and day-to- . .
. terpretations that inform
day learning .
teaching
. t line task- -
Authentic S reamane tas mod
erformance el administration
Manage p Task + Evi- and evidence-model
Imple- . assessments can . L .
Time and . dence (with scoring/interpretation
menta- be time- and re- . . .
. Resource . . alignment (e.g., efficient rubrics,
tion source-intensive .
Demands .. to Domain) process/response data)
to administer and . . .
while preserving domain
score .
alignment
Small-scale Leverage technology
Scale approaches may Domain to scale task-model
Assessment  yield discon- (stable), delivery and strengthen
Responsibly  nected sources Task + evidence-model inter-
with Tech- of evidence and Evidence pretation for continuous
nology weak longitudinal (at scale) tracking and timely
tracking feedback

Note. ECD = Evidence-centered design principles (Mislevy et al., 2003).

While the primary focus is on assessment for formative and instructional uses,
we also acknowledge implications for summative and system-level assessments. In
particular, we note that some of the challenges outlined in Table 1 may be more
pertinent to large-scale assessment development (e.g., scalability), while others are
directly applicable to classroom assessment (e.g., feedback and instructional align-
ment). In addition, we acknowledge that the very nature of the competency being
assessed determines the type of relevant evidence elicited through an assessment,
which affects how each of these considerations is applied. Table S1 in the Supple-
mental Materials provides examples of how these considerations may guide certain
decisions for the development and use of assessments related to three example com-
petencies.

Conceptualization

The first set of considerations focuses on defining what counts as a focal com-
petency in a given K—12 context and what evidence meaningfully represents it. In
ECD terms, when the domain model does not clearly specify what counts as the
competency (and for whom), it can be difficult to interpret task evidence measuring
the intended competency. Given that these early decisions shape what evidence as-
sessment tasks can meaningfully elicit and how results can be interpreted, clarity and
coherence at the stage of conceptualization are essential for building assessments
that are likely to be instructionally useful and defensible.
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Consideration #1: Identify Essential Learner Competencies

The identification of essential competencies is fundamental given that it informs
the scope and operationalization of assessment efforts. At the same time, there is
great variety among CBE programs in terms of what competencies are emphasized
and how subskills are defined, which can complicate decisions around the measure-
ment of complex skills (Evans, 2020). Focal competencies should reflect academic
goals while also considering the various professional, civic, or personal contexts in
which learners will use these competencies. For example, considering the career rel-
evance of certain competencies helps ensure that K—12 learners are prepared to meet
key workforce demands (Cunningham et al., 2016).

Compared to competency frameworks in specific workplace settings, those
identified in K—12 competency frameworks often take a less specialized approach
to the identification of essential skills, focusing more on a wide range of general
competencies that are likely to prepare individuals in the future for a variety of pro-
fessions (see Atwell & Tucker, 2024). Yet even in K—12 settings, there are differ-
ences in the identification of which general competencies are likely to matter most.
Some of these differences originate at the state level, where varying competency
frameworks emphasize different skills, leading to variation in how they are assessed.
For example, the competency framework proposed by the State of North Carolina
highlights adaptability, collaboration, communication, critical thinking, empathy,
learner’s mindset, and personal responsibility (North Carolina Department of Public
Instruction, n.d.). In comparison, the competency framework used by the State of
Utah highlights academic mastery; wellness; digital literacy; communication; criti-
cal thinking and problem solving; creativity and innovation; collaboration and team-
work; civic, financial and economic literacy; honesty, integrity and responsibility;
hard work and resilience; lifelong learning and personal growth; service; and respect
(Utah State Board of Education, 2020). As can be seen in these two states, there is
some overlap in general competencies (e.g., communication, collaboration, critical
thinking), but also variation. Furthermore, states currently vary in their commitment
to CBE adoption. Such state-specific skills frameworks are often driven by their
respective community and local labor market needs (Erwin & Silva-Padrén, 2022).
Nonetheless, establishing a common language to reference when developing skills
frameworks could help ensure comparability across regions and support better stan-
dards for teacher education related to CBE implementation and assessment. Other-
wise, competency labels may be shared across districts while being operationalized
differently, potentially undermining the interpretability and comparability of assess-
ment evidence.

Technological advancements further complicate the identification of skills that
are likely to be relevant in the present and future. The importance of navigating
information-rich and technology-mediated environments requires skills to engage
in the context of information-rich technology-mediated environments (Sparks et al.,
2016). Artificial intelligence (Al) literacy is also emerging as a critical competency
within the workforce, which underscores the need for learners in K-12 settings to
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develop skills for using Al tools effectively, such as using Al to source informa-
tion, evaluate Al outputs, communicate using Al, and using Al to personalize content
(Chakraburty et al., 2025).

Consideration #2: Define and Ground Competencies Conceptually

Conceptual grounding refers to the process of specifying and justifying what a
competency means, including its key components, boundaries, and observable in-
dicators. Subsequently, there is more likely to be clarity for what should be elicited
and interpreted as evidence of competencies. When competencies lack conceptual
grounding, their definitions may be underspecified. As a result, tasks cannot reliably
elicit evidence of the intended competency, and evidence rules may not support de-
fensible interpretations (Kane, 2013). This problem may even be amplified in K-12
because judgments about competencies may be distributed across classrooms, sub-
ject areas, and teachers with varying prior training and time to commit to calibration
(DeLuca et al., 2016). As such, sound research-based conceptual frameworks are
critical for balancing state-specific needs with standardized definitions that may be
shared by multiple states. Unfortunately, even after identifying essential competen-
cies, many assessments lack a clear conceptual foundation or are inconsistently op-
erationalized, posing challenges for competency-based assessment (O. L. Liu et al.,
2023). Variations in how competencies are defined make it more difficult to develop
comprehensive and consistent assessments in practice that adequately measure all
behavioral indicators of a given competency. Without clear definitions and observ-
able skill indicators, it becomes difficult to consistently capture the behaviors, cogni-
tion, and attitudes that signify proficiency in certain competencies.

With respect to ECD, conceptual grounding helps ensure a well-specified do-
main model by outlining features of competencies that elicit evidence grounded
in observable actions or artifacts that reflect the conceptualization of the theorized
competency. Tools like behaviorally anchored rating scales (BARS) and structured
observational methods align with this model by linking performance indicators to
well-defined competency constructs, thereby presumably reducing subjectivity in
how scores are assigned and improving inter-rater reliability (Klieger et al., 2018).
When educators know about these principles of assessment design, they may be
able to make better choices about when and how to implement competency-based
assessments. If these considerations are ignored, scores and feedback may become
idiosyncratic, weakening reliability and validity.

Consideration #3: Ensure Fairness and Equity

Educational assessments have been criticized for assuming a uniform mode of
performance, typically one that aligns with dominant cultural, linguistic, or social
norms, thereby potentially marginalizing learners whose background experiences
and knowledge differ from some expected norm (Sireci, 2020). From an ECD per-
spective, inequity can enter at any point in the assessment process, through domain
definitions that privilege dominant norms, task designs that constrain how com-
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petence can be shown, or evidence rules that systemically disadvantage particular
groups (Bennett, 2023; Mislevy et al., 2003).

When assessment tasks are decontextualized, they may not fully capture the var-
ied ways in which competencies manifest across different social, regional, and cul-
tural environments. Consequently, learners from underrepresented groups may find
themselves at a disadvantage, as their authentic expressions of the competency are
either overlooked or misinterpreted. Equity-focused assessment practices are there-
fore essential for ensuring that all learners, regardless of background, have mean-
ingful opportunities to demonstrate competencies. For example, allowing learners to
respond in their home language or through culturally relevant scenarios can enhance
both engagement and validity (see also the discussion of varied response options
in Enable Flexible Demonstrations of Competencies). From an ECD perspective,
equity concerns should be addressed across the full chain of the validity argument.
For example, the domain model should define the focal competency in culturally and
linguistically sustaining ways, the task model should offer accessible opportunities
to demonstrate competence, and the evidence model must support interpretations
that minimize bias. If equity considerations are ignored during conceptualization or
later stages of assessment development, assessments may produce uneven opportu-
nities to demonstrate competencies and thus inequitable interpretations of evidence,
threatening arguments related to validity and fairness.

Applying this consideration to competency-based assessments, tasks should be
designed to account for social and cultural variation that could affect how skills
are demonstrated. For example, socio-culturally responsive assessment approaches
(e.g., Bennett, 2023) acknowledge that teaching and assessment should account for
the variation in how learners develop and demonstrate their knowledge. According
to Bennett (2023), this approach to assessment may be grounded in five provisional
principles, which include: (1) present problem situations that connect to, and value,
examinee experience, culture, and identity, (2) allow for multiple forms of represen-
tation and expression in problem stimuli and in responses, (3) promote instruction
for deeper learning through assessment design, (4) adapt the assessment to learner
characteristics, and (5) represent assessment results as an interaction among what the
examinee brings to the assessment, the types of tasks engaged, and the conditions
and context of that engagement. This approach strengthens construct validity by en-
suring that skill demonstrations remain authentic across varied cultural and linguistic
experiences. Task content may need to reflect unique cultural and social norms of the
test-taker, better ensuring that assessments are more inclusive and equitable (Walker
et al., 2023). For example, a communication skills assessment that integrates these
principles might allow for flexibility in the use of verbal or nonverbal aspects of
communication that may vary based on the examinee’s lived experience, including
their identity, cultural or linguistic background, or other relevant factors. In this way,
scoring would not be based on a single highly constrained template of “appropriate”
or “correct” communicative expression that might itself be grounded in one domi-
nant sociocultural perspective or context, and may even allow learners to respond in
the language of their choosing. Thus, the assessment should produce more equitable
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results by permitting learners to express focal competencies, like communication
skills, in a manner that best gives students the opportunity to demonstrate these com-
petencies.

Task Development

The second set of considerations addresses how conceptualizations of compe-
tencies are translated into assessment tasks and performance opportunities that allow
learners to elicit observable evidence of the focal competencies. These consider-
ations reflect an emphasis on designing tasks that are authentic, flexible, and feasi-
ble for K—12 settings while still supporting comparable interpretations of evidence
across learners and contexts.

Consideration #4: Design Authentic, Contextualized Tasks

Authenticity and contextualization of assessment refer to the extent to which
assessment tasks approximate the real situations in which a competency is learned
and applied. This may involve embedding opportunities to demonstrate performance
of competencies in meaningful scenarios, purposes, and disciplinary contexts so the
resulting work reflects how the competency is enacted in practice. When authenticity
is treated as optional, the task model can elicit evidence that is weakly connected to
real-world competency enactment, limiting the credibility of inferences from perfor-
mance to competence (Villarroel et al., 2018). This problem may be challenging in
K-12 settings because instructional time and classroom logistics constrain what kinds
of authentic performances teachers can feasibly support and evaluate. Additionally,
certain traditional assessment methods, particularly standardized assessments, may
not be well-suited for assessing competencies given that evidence of focal competen-
cies may need to be demonstrated in highly contextualized ways (Evans et al., 2020;
Koh, 2017; Stump et al., 2017). Such disconnect is particularly problematic in CBE,
where the goal is not merely to verify academic mastery but to ensure that learners
can perform in dynamic and authentic contexts. When assessments do not reflect
the complex environments in which competencies are often applied, educators may
struggle to accurately gauge whether learners have internalized and can transfer their
learning beyond the classroom, which may lead to a misrepresentation of a learner’s
level of competency.

Through an ECD lens, the considerations of authenticity and contextualization
in competency-based assessments reflect decisions in specifying the task model be-
cause they determine how opportunities to demonstrate proficiency are designed
with the goal of eliciting evidence truly aligned with the domain model. Assessments
that facilitate the demonstration of a competency in an authentic manner should not
only measure what learners know but also how they apply their knowledge in com-
plex, practical (Remer, 2002; Villarroel et al., 2018), and varied (Brower et al., 2017;
Care & Kim, 2018) settings. Several assessment approaches have been developed to
address this challenge. For example, scenario-based assessments or situational judg-
ment tests are designed to measure competencies by contextualizing demonstrations
of competencies within the context of a specific scenario that may be situated in a
relevant setting, such as a workplace or classroom.
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Consideration #5: Enable Flexible Demonstrations of Competencies

Flexibility in capturing unique learners’ strengths refers to designing assess-
ments that allow learners to demonstrate the same competency through multiple
modes, products, or pathways. In K—12, this issue is amplified because learners’
background knowledge, interest, and motivations may vary widely across a vari-
ety of dimensions, while at the same time, teachers must make judgments under
time constraints that allow for a comparison of performance across learners (DeLuca
et al., 2016)._Furthermore, a primary goal of CBE is to cultivate a broad range of
multi-dimensional competencies across a variety of contexts, such as communica-
tion (Ober et al., 2025), critical thinking (Williams et al., in press), digital literacy
(L. Liu et al., 2025), and Al literacy (Chakraburty et al., 2025). This fundamentally
challenges some of the conventional requisites of the administration and scoring of
standardized assessments (Torres et al., 2015). Thus, competency-based assessments
of a group’s performance in aggregate (rather than based on an individual) may be
restricted to assessing discrete and isolated skills, thereby failing to capture the mul-
tifaceted nature of many competencies, particularly given the depth and variability of
learners’ abilities. If flexibility in the ways learners demonstrate evidence of a com-
petency is not considered, assessments may under-represent proficiency for learners
whose strengths do not match a single allowed mode of expression, thus reducing
validity and introducing potential sources of inequity.

From an ECD standpoint, this consideration could be viewed as a feature of the
task model. By broadening acceptable ways of demonstrating a given competency,
it may be possible to ensure the link between the underlying competency defined in
the domain model while preserving interpretability in the evidence model. A shift
toward personalization in assessments reflects this line of thinking, and more recent
advances in psychometrics may help accommodate variability in content and format
while maintaining consistency in measuring core competencies (Arslan et al., 2024;
Zapata-Rivera & Arslan, 2021). Furthermore, personalization in assessment design
may encourage learners to advance competency development in a manner aligned
with their personal goals and learning trajectories (Alt et al., 2023). For example, in-
stead of a single assessment that requires all learners to produce a specific outcome,
a performance or portfolio-based assessment could allow learners to choose whether
to write a short story, build a sculpture, create a song, or any other number of pos-
sibilities, thus demonstrating competencies in a way most likely to enable them to
display their proficiency. However, designing also flexibility in assessments requires
attention to evidential comparability and equity implications (see Fairness and Eq-
uity), given that the lack of consistency across assessments could also introduce new
sources of bias.

Consideration #6: Provide Actionable Feedback to Motivate Learners

Within the context of CBE, individualized feedback is often viewed as a critical
tool for guiding learner growth along personalized learning pathways (Alt et al.,
2023; Marion et al., 2020). Assessments designed and used in ways that do not pro-
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vide encouraging and constructive feedback to learners may render scores detached
from meaning and subsequent learning opportunities. These assessments may fur-
ther reduce a learner’s motivation for completing future assessments and ultimately
weaken the potential benefits of competency-based approaches.

Feedback that is anchored in the ECD evidence model should provide insights
into the learner’s competency development that can be interpreted in ways that
support next instructional steps and learner growth. The incorporation of frequent,
meaningful feedback is critical; such feedback creates a continuous loop that helps
learners understand their progress, pinpoint areas for improvement, and build confi-
dence in their abilities, an approach that is essential for fostering self-directed learn-
ing (Patrick & Sturgis, 2017). Frequent and constructive feedback may be a key
component of an assessment system that adopts a strengths-based perspective by
shifting the focus away from identifying skill deficits and toward unique abilities
and the potential improvements of each learner (Sireci et al., 2024). Furthermore, by
identifying and building on learners’ strengths, assessments may better foster inter-
est, self-efficacy, and ultimately encourage learners to further their skill development
(Bozic et al., 2018).

At the same time, we recognize that in K—12 settings, translating evidence of
learners’ competencies into actionable next steps across all learners is time consum-
ing and may require dedicated training in formative assessment practices (Heritage,
2007). Supporting materials such as rubrics that recognize how evidence of a com-
petency may be demonstrated across a developmental continuum could assist educa-
tors in providing personalized instruction to learners that target specific behavioral
aspects of a competency. Pre-service training and ongoing professional development
could also help prepare teachers to provide personalized, formative feedback. For
example, prior research involving pre-service teachers found that many benefited
from the use of rubrics to assess their own work (Lovorn & Rezaei, 2011).

Implementation

The third set of considerations highlights what it takes to use competency-based
assessments effectively in real educational settings, including alignment to instruc-
tion, feedback processes, resource demands, and scalability. Decisions related to the
implementation and use of assessments determine whether evidence is actionable
for teaching and learning and whether systems can sustain equitable, high-quality
competency-based assessment over extended periods of time.

Consideration #7: Align Assessment with Instruction

Connections to instruction refer to the extent to which assessment purposes,
tasks, and interpretations are deliberately designed to inform day-to-day teaching
and learning. In other words, it involves considering how information from assess-
ments about a learner’s competencies could be used to guide instructional decisions.
Perspectives on the usefulness of assessment in general have been found to vary
among scholars and practitioners (e.g., Bonner, 2016) and tend to shift over time as
accountability demands, instructional priorities, and data infrastructures in educa-
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tional settings have evolved (Ho, 2014). The potential to use assessment informa-
tion to inform instructional decision-making appears to be a central factor shaping
teachers’ perceived usefulness of assessments (Varier et al., 2024). This emphasis
is especially salient for formative, classroom-based assessments, which are explic-
itly designed to support ongoing instructional adjustment, feedback to learners, and
learning, rather than high-stakes decision-making or accountability (Bennett, 2011;
Shepard, 2017).

Viewed through the lens of ECD, the potential for assessment information to
inform instruction may reflect coherence between the domain model, which specifies
instructional targets, the task model, which identifies opportunities to elicit evidence,
and the evidence model, which supports interpretations that inform decisions (Mis-
levy et al., 2003). In K—12 settings, this issue is further complicated by differenc-
es in pacing of curriculum, accountability pressures, and varied teacher assessment
preparation, which can make it difficult to embed assessment evidence into routine
instructional decision-making (DeLuca et al., 2016). Disconnects among the three
ECD models may result in valuable learner performance insights failing to guide
instructional decisions. When assessments are not developed with clear progressions
that align with the learning objectives, they may fail to capture the dynamic nature of
skill development. Consequently, teachers may be left with information that has lim-
ited potential to support the continuous, formative feedback necessary for fostering
learners’ competency growth.

Applying ECD principles may offer some guidance toward improving con-
nections between competency-based assessment and instruction. Specifically, ECD
strengthens instructional connections by making the intended competencies explicit
in the domain model, translating those competencies into instructionally embedded
opportunities to elicit performance in the task model, and specifying an evidence
model that interprets work created by learners in ways that are actionable for feed-
back and next-step instruction. Such instructionally embedded approaches that inte-
grate opportunities for learners to develop skills while learning core content show
promise in promoting deeper learning and the transfer of knowledge to novel sit-
uations (Pellegrino, 2017). Such assessments could not only support instructional
decision-making but also foster deeper learning by aligning with curricular goals
and enabling teachers to adapt instruction based on real-time learner data. Designed
in this way, competency-based assessments could not only support instructional de-
cision-making but also foster deeper learning by aligning with curricular goals and
enabling teachers to adapt instruction based on real-time learner data.

With this in mind, competency-based assessments should ideally be instruction-
ally embedded, support instructional decision-making, and foster deeper learning by
aligning with curricular goals and enabling teachers to adapt instruction based on
real-time learner data (Briggs & Furtak, 2019). Such assessments may be developed
with explicit progressions, helping educators document learners’ advancement from
one level of skill proficiency to another, in a manner similar to a learning progression
(Mosher, 2022; Shepard, 2018). Some have recommend integrating skills across the
curriculum (e.g., Voogt & Roblin, 2010), with the expectation that opportunities to
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develop skills such as communication and collaboration can enhance learning in
various disciplines. Some past research has explored the potential for integrating
skills into core academic subject areas (e.g., Cloonan, 2015; Gut, 2010), including
science (Turiman et al., 2012), including mathematics (English & Gainsburg, 2015),
language arts (Caughlan et al., 2017), and social studies (Damico & Panos, 2018;
Gallavan & Kottler, 2012). Alternatively, courses can be structured around interdis-
ciplinary topics or skills (e.g., sustainability, critical thinking) that overlap multiple
subject areas, further supporting learners’ competency development (Drake & Reid,
2020).

Consideration #8: Manage Time and Resource Demands

When implementing an assessment, practitioners often need to make choices
related to the perceived resource and time intensity of administering it. This may
include the practical burden of designing, administering, and scoring competen-
cy-based assessments, such as the requirements for instructional time, educator ex-
pertise and training, materials or technology required, efforts needed to score the
assessment, and so forth. Competency-based assessments, particularly those that in-
volve performance-based approaches aligned with seemingly authentic demonstra-
tions of competencies, are often recognized as resource- and time-intensive (Chen
et al., 2024; Fawns et al., 2024). Such assessments have been found to take longer
to administer than more standardized test formats (Frey et al., 2012). In addition,
given the learner-centered emphasis of CBE, competency-based assessments may
require highly individualized settings or formats for each learner, which can poten-
tially create logistical challenges in typical classroom environments where space
and resources are often limited (Torres et al., 2015). Scoring of such individualized
assessments can also be resource- and time-intensive, in part because teachers need
training and calibration sessions to ensure reliability across different evaluators (Dar-
ling-Hammond & Adamson, 2010). Furthermore, the use of assessments that capture
multifaceted competencies demands ongoing training and support for educators to
ensure that they are properly aligned within instruction (Suérez-Alvarez et al., 2024).
In K—12 settings, teachers’ time dedicated to each of these assessment-related activi-
ties competes with other demands. Additionally, staffing/resources are likely to vary
substantially across schools (Darling-Hammond & Adamson, 2010). When these
multiple demands are ignored, educators may not be sufficiently prepared to admin-
ister and use competency-based assessments with full construct coverage. This may
lead to less consistent scoring and lower confidence in the resulting interpretation of
evidence from assessments.

From an ECD perspective, resource and time constraints primarily place pres-
sure on the task model (what can be feasibly administered in classrooms?) and the
evidence model (what can be scored and interpreted reliably?), which can weaken
validity if they force shortcuts. Streamlining assessment task design to focus on key
aspects of the competency and essential evidence processes without drifting from the
competency definitions and performance expectations specified in the domain model
could help reduce the tension between constraints and capturing the construct as
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fully and meaningfully as possible. In this direction, one promising strategy toward
alternative assessment types, such as “testless” assessments and the use of process
data, may streamline the evaluation process while still providing meaningful insights
into learners’ performance (Kovanovic et al., 2023; Rahimi et al., 2024). By integrat-
ing these assessments directly into the daily teaching and learning cycles, educators
can reduce the extensive preparation and administration time traditionally associated
with standardized tests. Furthermore, aligning more innovative assessment methods
with ongoing professional development ensures that teachers are well-equipped to
interpret the data and use it to inform instruction, ultimately creating a more efficient,
effective, and sustainable competency-based education system.

Consideration #9: Scale Assessment Responsibly with Technology

In looking to the future of assessment, it appears undeniable that technologies,
especially Al systems, will increasingly have a role in the conceptualization of com-
petencies, the design of assessment tasks, and the implementation of competen-
cy-based assessments (Kyllonen et al., 2024). Considerations related to the scalabil-
ity and appropriate use of technology should involve evaluating the extent to which
competency-based assessment systems can deliver comparable tasks, capture and
aggregate evidence, and support timely, defensible interpretations of competency
growth across classrooms, grades, and schools. With this in mind, Al systems or oth-
er digital technologies should be used only when they add value without outpacing
considerations related to validity, equity, privacy, and instructional feasibility, among
other factors.

Though many competency-based assessments have historically tended to be
limited to use for small-scale, classroom-based purposes, this appears to be rapidly
changing (Marion et al., 2020). Such a localized approach often results in fragment-
ed evidence of learner competencies, making it difficult to track competency devel-
opment across contexts and time. This challenge is particularly pertinent in K—12
settings because assessment information is expected to travel across grades, schools,
and accountability contexts. Yet, data infrastructures and instructional constraints
vary widely, and as a result, it may be challenging to leverage assessment results to
inform systemic improvements in CBE to benefit learners.

From the perspective of ECD, the potential for technology-enabled scalability
of competency-based assessments could be viewed primarily as issues concerning
the task- and evidence-model. In particular, technology-enabled systems must de-
liver comparable task opportunities and support consistent scoring and interpreta-
tion across settings, while keeping the underlying competency claims in the domain
model stable. Appropriately used technologies also need to support this coherence
by standardizing aspects of the task delivery and evidence capture, enabling more
defensible longitudinal interpretations of competency growth. Without such scaling,
evidence of learners’ competencies gathered from various assessments could seem
less coherent, limiting interpretability. Defensible interpretation of evidence from
scalable technology-enabled assessment tasks also needs to maintain connections to
the competency definitions specified within the domain model.
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Potential solutions to these challenges lie in the use of digital information-man-
agement platforms to provide more structured, adaptive systems for teachers and
learners to store, organize, aggregate, and curate multiple forms of evidence of learn-
ers’ competencies (Timmis et al., 2016). Various applications of digital technologies
can be used to support interactive and adaptive assessments that generate richer ev-
idence of competency development. Digital games or simulations (Shute & Rahimi,
2017), as well as portfolio or performance-based assessments (Henri et al., 2017),
could also be used to capture the application of skills as they are applied in naturalis-
tic yet comparable task environments. Furthermore, Al-driven analytics (Swiecki et
al., 2022) and conversation-based assessments (Zapata-Rivera et al., 2024) not only
enable real-time feedback but also capture nuanced data on learner performance over
time. The use of such tools may better facilitate continuous tracking and record keep-
ing, while also improving the precision of assessment outcomes. At the same time,
we emphasize that claims about the benefits of technology-enabled assessments must
be evaluated through empirical studies of validity, reliability, fairness, and impact.
While seemingly promising, many technology-enabled assessment systems, partic-
ularly those that involve generative Al, are still in early stages of development. Fur-
ther research is needed to understand their applications and long-term impact.

Future Directions

The nine considerations outlined highlight how competency-based assessment
in K—12 settings can be designed as a coherent system. Across conceptualization,
they emphasize clarifying which competencies matter, grounding them in observable
indicators, and embedding fairness and equity into what counts as evidence (domain
model). In the process of assessment task development, considerations stress creating
authentic, contextualized opportunities for learners to demonstrate competence in
multiple ways and ensuring evidence can be translated into actionable feedback (task
and evidence models). Across implementation, considerations underscore the need
to align assessment with instruction, manage time and resource demands, and scale
responsibly with technology while preserving defensible interpretations of compe-
tency growth (domain—task—evidence coherence). Building from this foundation, we
now turn to future directions that can strengthen research and practice as systems
expand competency-based assessment efforts.

Teacher Preparation and Professional Development

Successful implementations of competency-based assessments hinge on ade-
quately preparing teachers. Given the unconventional nature of CBE, many educa-
tors require additional training and support to adopt effective assessment practices
(Echols et al., 2018). Teachers may need to rethink classroom instruction and develop
assessment literacy to implement competency-based assessments effectively (DeLu-
ca et al., 2016). This shift requires moving beyond traditional testing paradigms to-
ward assessment practices that are deeply integrated with instruction and focused on
supporting learning, a fundamental reorientation of assessment’s role in educational
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practice (Shepard, 2000). As evidence of this, a survey of 413 public school princi-
pals in the Northeast revealed greater success in implementing CBE practices, such
as building professional learning communities, facilitating discussions about learn-
ers’ work, and discussing strategies to support learners, compared to self-paced or
flexible assessment practices (Evans et al., 2019). These findings suggest that CBE
practices closely aligned with current assessment methods may be easier to adopt
and integrate into existing systems. In particular, state and district policies play a piv-
otal role in shaping the feasibility of competency-based assessment systems. To fur-
ther support teachers, creating statewide task forces, updating licensure to emphasize
mastery, incorporating micro-credentialing, and providing professional development
focused on assessment literacy have also been recommended (Patrick et al., 2020).

To prepare educators to administer competency-based assessments and evalu-
ate learner artifacts consistently and fairly, high-quality teacher training is critical
(Darling-Hammond et al., 2017, ch. 4). Teachers need to develop foundational as-
sessment literacy skills to connect assessments to clear purposes, choose appropriate
methods for assessment, mitigate bias, and communicate results back to learners
(Atjonen et al., 2022; DeLuca et al., 2016). In the context of assessment literacy
for measuring learners’ competencies, such skills may include learning how to use
multiple assessment methods (e.g., performance-based tasks, portfolios, etc.), which
go beyond traditional testing to measure learners’ real-world application of com-
petencies, technology integration, and synthesis and analysis of data from multiple
sources, as well as interpretation of learner performance and decision-making.

Educators may benefit from additional training and support to adopt effective
competency-based assessment practices, particularly given that such assessments
may represent a departure from traditional approaches for classroom assessment
(Echols et al., 2018). For example, in the context of teacher preparation programs,
teachers could benefit from receiving guidance in developing and using behaviorally
anchored rating scales to standardize evaluations, reduce subjectivity in ratings, and
maintain authenticity of assessments (Klieger et al., 2018). Furthermore, teacher ed-
ucation programs may need to align training for competency-based assessment liter-
acy with national and state standards (e.g., Council for the Accreditation of Educator
Preparation [CAEP, 2022]; Interstate Teacher Assessment and Support Consortium
[InTASC, Council of Chief State School Officers, 2013], etc.), while also creating
supportive structures such as statewide task forces, updating licensure requirements
to emphasize assessment mastery, and providing professional development focused
on assessment literacy (Patrick et al., 2020). Building professional learning commu-
nities, where teachers engage in collaborative discussions about learner work and
strategies to support learners, may be particularly effective in supporting teachers’
implementation of competency-based assessment practices (Darling-Hammond,
2016). Ultimately, providing teachers with such support may better ensure that com-
petency-based assessments can be used to facilitate meaningful feedback for learn-
ers.
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Sustainable Stakeholder Collaboration

As competency-based education and associated assessment practices move be-
yond classroom use and become more integrated across various levels of educational
systems (i.e., schools, districts, states), questions of governance, shared meaning, and
decision-rights become increasingly central. Competency-based assessment systems
should be designed to balance local relevance with comparability and validity, which
requires effective stakeholder collaboration. In K—12 contexts, collaboration among
stakeholder groups should help advance deeper reflection on the considerations de-
scribed previously and leverage each other’s strengths and expertise to specify the
entire ECD argument chain from defining competence, to describing tasks and in-
terpreting performance. For example, working together, educators help ground the
domain model in instructionally meaningful practices and ensure the task model is
feasible and authentic in classrooms; policymakers clarify the boundary conditions
that shape domain and task choices (e.g., comparability, accountability, resources)
and constrain how evidence can be used; and researchers and assessment developers
strengthen the evidence model by building defensible scoring, interpretation, and
validation arguments. In combination, these partnerships help maintain coherence
across the three models and support continuous improvement by using implementa-
tion evidence to refine competency definitions (domain model), task features (task
model), and interpretation rules (evidence model) over time.

Clarifying these types of responsibilities may help avoid implementation sce-
narios in which local adaptations accumulate without a common and logical eviden-
tiary argument, a risk that can exacerbate inequities when policy interpretations and
systems of accountability vary across districts (Ayscue et al., 2022). Furthermore,
stakeholder collaboration supports not only adoption but also the ongoing refine-
ment of competency-based assessments by creating environments conducive to it-
eration via feedback spirals, through which evidence is interpreted, acted upon in
instruction, and then subsequently revisited (Carless, 2019), all while progressively
strengthening the alignment among domain, task, and evidence models over time. As
a set of design principles (rather than implementation steps), collaboration can be op-
erationalized through a small number of recurring mechanisms that keep ECD mod-
els synchronized across levels of the system. First, co-design activities that engage
multiple constituents (e.g., educators, assessment or learning task developers, and
researchers) could be used to jointly articulate the domain model (shared competen-
cy definitions and proficiency expectations) and map those claims to task model fea-
tures that are feasible in classrooms yet still aligned to the intended construct (Basu
et al., 2020; Mislevy & Riconscente, 2005). Second, routine calibration (or norming)
conversations around shared rubrics and exemplars can support more consistent in-
terpretation of evidence, an important condition for reliability and fairness when
performance judgments are distributed across teachers and schools (Darling-Ham-
mond & Adamson, 2010). Third, pilot-and-revision cycles can preserve local flexi-
bility while protecting comparability by documenting how local task adaptations are
linked to a common evidence model (i.e., how evidence is scored, aggregated, and
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used), allowing systems to learn from variation without losing the validity argument
(Herman & Linn, 2015; Kane, 2013).

These mechanisms are most sustainable when embedded in existing educator
learning and governance structures (e.g., professional learning communities and
state/district working groups), so that interpretive consistency and task quality im-
prove over time rather than relying on one-time training (Darling-Hammond, 2016;
Patrick et al., 2020). Framed this way, stakeholder collaboration supports the adop-
tion and ongoing refinement of competency-based assessments, thus supporting
K-12 systems in aligning local instructional constraints with policy demands for
equity, transparency, and responsible accountability use (Ayscue et al., 2022; Sulli-
van & Downey, 2015).

Research Priorities to Inform Competency-based Assessment

Beyond factors concerning the practical implementation of CBE and associated
assessment systems, there is a pressing need for deep and thoughtful research on
competency-based assessments. One critical area of study involves exploring the
unique considerations of applying psychometric properties to CBE assessments (see
Table S2 in the Supplemental Materials). Fundamental characteristics such as reli-
ability, validity, and fairness are crucial elements of psychometrically sound assess-
ments, yet at the same time, features of CBE approaches, such as the emphasis on
personalization, may require researchers to rethink conventional notions of these
psychometric properties. For example, when assessments are personalized to mini-
mize bias and leverage individual learners’ strengths and sociocultural backgrounds,
individual learners may complete different items and different versions of the assess-
ment, complicating psychometric evaluation (Bennett, 2024). Similarly, assessments
that are contextualized to different content areas (e.g., math, social studies, chemis-
try), but are designed to measure the same competency, should ideally be evaluated
along comparable psychometric standards. Research involving test equating (Kolen
& Brennan, 2013), adaptive tests (Chang, 2025), process data (Anghel et al., 2024),
constructed responses (e.g., machine-learning scoring; Kaldaras et al., 2022), differ-
ential item functioning (DIF; Penfield & Camilli, 2006), measurement invariance
(Schmitt & Kuljanin, 2008), and other areas may inform methods for investigating
various psychometric properties of innovative CBE assessments. Finally, an ECD
approach may support the evaluation of psychometric properties, through creating
well-defined measurement models, detailing frameworks for operationalizing con-
structs, and supporting inclusive design processes that engage educators, community
interest holders, and subject matter experts (see Table S2).

Special attention should be given to researching the feasibility and impact of
scaling these approaches to ensure their applicability in resource-constrained en-
vironments, both in the near and long-term. Research on competency-based as-
sessments should identify the long-term impacts of various assessment models on
learner outcomes, including how formative, personalized, and technology-enhanced
assessments contribute to competency development and readiness for postsecondary
opportunities and the workforce. Other ethical issues should also be considered, such
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as data privacy and equitable use within schools, to ensure the benefit to all learners.
Ultimately, research on these topics can inform a theory of change concerning the
implementation of CBE and its intended impact on learning, with assessments as key
for measuring the intended impacts.

With regard to research on the design of assessments, technology is likely to
play an important role in shaping the future of competency-based assessments, but
its contributions should be treated as empirical questions rather than assumptions.
Research should explore technology-enabled innovations in digital assessment, es-
pecially those that create more interactive affordances that allow for a balance be-
tween standardization, personalization, and authenticity, and should evaluate these
tools with respect to validity, fairness, and instructional consequences (Kane, 2013;
Swiecki et al., 2022; Timmis et al., 2016). Continued innovation in Al and digital
platforms offers the potential to create dynamic, adaptive, and scalable assessment
tools, including tools that provide more timely feedback and support longitudinal
competency records; however, such claims depend on careful validation and respon-
sible use in K—12 contexts (Arslan et al., 2024).

As one potential technology-supported format for recording learners’ competen-
cies, micro-credentials have been proposed as a structured approach to documenting
competency attainment, offering the promise of providing learners with portable re-
cords to advance in future educational and professional pursuits (Moore et al., 2025).
At the same time, there is a need for ongoing research to explore how assessments
can be used to integrate micro-credentialing systems within instruction, existing ed-
ucational policies, and data infrastructures (Ahsan et al., 2023; Varadarajan et al.,
2023), particularly given that the implementation in K—12 settings is relatively re-
cent (Berry & Byrd, 2019). Future research should examine how competency-based
assessments can support such systems intended to support immediate and long-term
needs of learners and educators, aligning K—12 learning with workforce and postsec-
ondary expectations.

Conclusions

The adoption of CBE in K—12 settings requires a structured and rigorous ap-
proach to assessment that is coherent across the full assessment lifecycle, from the
conceptualization of the competency to assessment task development and imple-
mentation. We describe nine assessment considerations that shape how competen-
cy-based assessments could produce evidence that is valid, equitable, instructionally
actionable, and scalable.

Identifying essential competencies and features (Consideration #1), ensuring the
description of the competency is grounded in observable behaviors (Consideration
#2), and supporting fair and equitable opportunities to demonstrate the competency
(Consideration #3) are all essential to support claims related to the domain model
from an ECD perspective. During assessment task development, understanding the
authentic and contextualized ways learners can demonstrate a competency on the
task (Consideration #4), flexibly capturing learners’ unique strengths (Consideration
#5), and considering how feedback affects learner motivation (Consideration #6)



Considerations for Advancing Research on CBE Assessment in K-12 21

may determine whether tasks elicit meaningful evidence to support learning-orient-
ed interpretations and subsequent learning. Finally, while implementing and using
the task, connections between the task and instruction (Consideration #7), the level
of resources and time required to implement and use the task (Consideration #8),
as well as the potential for scalability and responsible uses of technology (Consid-
eration #9) all influence whether competency-based assessments are likely to be
sustained across classrooms and districts without comprising interpretability, com-
parability, or relevance to the learner and community.

These nine considerations each underscore the importance of stakeholder col-
laboration to better ensure competency-based assessments have a strong validity ar-
gument by way of ECD-informed coherence across domain, task, and evidence mod-
els. Ultimately, this will help ensure competency-based assessments fulfill CBE’s
broader promise of supporting learners’ academic, civic, and professional readiness.
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