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Introduction

Those conducting empirical educational research in K-12 digital learning depend on practitioners
to participate and help facilitate their research efforts. In turn, educational researchers can
provide practitioners with helpful insights to inform and improve online practice, offering
evidence-based strategies, frameworks, models, and instruments that can enhance teaching and
learning outcomes. Research has found that teachers’ direct participation in research can help
instill a sense of pride and renewed commitment to their profession (Leat et al., 2015). School
leaders and teachers also value discussing and learning from educational research. However, they
actually apply these practices far less frequently than their attitudes would suggest (Kallitsoglou
& Mahmud, 2023; Procter, 2012, 2015). Instead, van Shaik et al. (2018) observed that “the
expertise of teachers is mostly based on insights they have acquired in their own practice” and
“knowledge from educational research hardly pays a role” (p. 50). This value-practice gap
regarding academic research suggests that the issue is not school leaders and teachers dismissing
research, but rather there are other constraints that limit their ability to act on what they value.

Scholars have identified a number of reasons for this disconnect between practice and research.
By its nature, research and the academic peer-review and publication process is time consuming
and slow. As a result, researchers in the field, have often written some version of the statement
that the practice of K-12 digital learning outpaces the availability of useful research (Barbour,
2019; Borup et al., 2020; Cuccolo & DeBruler, 2024). Even when the research is published, far
too often those potentially valuable findings are published in journals that are simply
inaccessible or unavailable to teachers without first having to pay for access (Kostoulas et al.,
2019). This is certainly true in the field of K-12 digital learning but increasingly researchers are
making the choice to publish in open-access journals such as the Journal of Online Learning
Research—an open journal and the only journal that focuses entirely on K-12 online and blended
learning. Research findings are also often shared at conferences but too often researchers and
practitioners attend separate conferences and do not benefit from these exchanges. This can
result in siloed conferences where researchers only talk to other researchers and practitioners
only talk with other practitioners.

The availability of research into K-12 digital learning is far from the only reason why many
teachers and school leaders do not regularly incorporate research findings into their practices.
The nature of scholarly publishing often involves rigid formats, which teachers view as too
theoretical or dense and disconnected from the realities of the classroom (Ketter & Stoffel,
2008). Teachers in Kallitsoglou and Mahmud’s (2023) research reported that academic research
could be an important factor that influenced their decision to adopt a specific approach but that
most of the participants also “found information from research the least easy to understand
compared to all other sources of information” (p. 275).

In many cases, the culture of the school prioritizes immediate problem-solving over long-term,
research-informed improvements (Farley-Ripple, 2024). One example of this is the time
constraints teachers face in their daily schedules can prevent them from engaging deeply with
research, as they understandably prioritize direct classroom responsibilities over professional
reading (Boeskens & Nusche, 2021). Another is there may be a lack of support from school
leadership in fostering an environment that encourages the integration of new research into
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teaching practices (Calucag, 2024). Often practitioners will also devalue research findings when
they are counter to their previously-held beliefs (Thomm et al., 2021). The disconnect is further
exacerbated by limited professional development opportunities that would help teachers develop
the skills needed to critically evaluate and apply research findings to their practice (Nimante et
al., 2025). Professional development led by researchers and practitioners can also help to
facilitate teachers’ utilization of academic knowledge (van Schaik et al., 2018).

One reason often given is the reality that far too often the world of educational research and the
world of teaching (both classroom and online) often operate in separate spheres, with limited
collaboration or communication between researchers and practitioners (Flessner, 2012; Freeman
& Gies, 2009). Formal research-practice partnerships between colleges of education and school
districts can be leveraged to use and conduct research to “address current issues and imagine new
possibilities for education for the future” (Farrell et al., 2021, p. 02).

Within the field of K-12 digital learning there have been some attempts to address this issue. For
example, in 2013 the International Association for K-12 Online Learning (iNACOL) surveyed
practitioners in the field of K-12 online and blended learning (Kennedy, 2013). At the time,
iINACOL emphasized that while blended and online learning showed tremendous potential for
addressing educational challenges like teacher shortages and access barriers, the field required
significant research to achieve effectiveness. There was an optimism that technology-enabled
models could capture student performance data and provide personalized instruction, potentially
leading to higher learning levels through competency-based approaches.

The research agenda outlined 10 priority areas for advancing K-12 online and blended learning
from 2013-2018.

1. Research is needed to identify the most effective learning environments for
different groups of students, with different characteristics.

2. Research is needed to understand what designs are most effective when it comes
to data systems and technology infrastructure.

3. Continued research is needed into promising practices for preparing all education
professionals to support learners in K-12 blended and online learning
environments.

4. Research for understanding what change management practices are most effective
when implementing breakthrough models in K-12 blended and online learning?

5. Research is needed to explore the teaching strategies that are most promising in
K-12 blended and online learning models.

6. There is a need for research in the area of instructional design when it comes to
discovering the promising practices for designing courses for student learning.

7. Research is needed into what course and program design elements are necessary

when it comes to providing access and equity to all K-12 learners in blended and
online learning environments.

8. Research is needed on the type and frequency of assessments that are most
promising for competency-based learning.
9. Research needs to be expanded regarding the human capital needs in K-12

blended and online learning environments.
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10.  Research is needed to explore the effect of policy (national, state, and local) on
quality assurance in K-12 blended and online learning environments.

At the time, INACOL acknowledged the complexity of researching innovative educational
systems. Further, it emphasized the urgent need for evidence-based K-12 online and blended
learning practices and models. Unfortunately, there was little movement on those priorities.
Additionally, more than a decade has passed since the iNACOL survey was conducted, and there
have been many advances in technology and accessibility, as well as changes in approaches to
instructional design and pedagogy. As a result, there is a need for a new focus on the current
research needs of K-12 digital teachers and leaders.

Methodology

DLAC, The Community Advancing Digital Learning — formerly the Digital Learning
Collaborative — approached a small group of researchers with the task of creating a post-
pandemic research agenda for K-12 digital learning. In conjunction with the initial project team,
it was determined that the agenda would be developed by scholars in the field; but designed to
specifically address the needs of K-12 digital learning practitioners. Based on these general
goals, the work was guided by two broad questions:

1. What do practitioners want from researchers?
2. What are those practicing in the field most challenged by that research could
help?

The actual development of the research agenda occurred in two phased. The first phase, which
began May 2024 and concluded in February 2025, involved surveys and focus groups as the
primary data collection methods. The initial project team developed a survey that was designed
to generated primarily open-ended responses around topics and issues that practitioners desired
research (see Appendix A for a copy of the survey). Surveys gather standardized data quickly
and economically from large, diverse populations (Bethlehem, 2010). Additionally, open-ended
surveys are often used to generate richer responses, which is particularly useful when potential
answered cannot be pre-defined (Schaefer & Dillman, 1998). The survey was shared using
DLAC’s internal communication networks, as well as through organizations like the Australian
Association of Distance Education Schools (AADES), the Canadian eLearning Network
(CANeLearn), the Michigan Virtual Learning Research Institute (MVLRI), and the Kotuitui
Online Teachers Network in New Zealand. It was also distributed through the personal networks
of the project team. The survey received 61 responses primarily from the United States, but also
from practitioners in nine additional countries.

The initial project team also undertook a series of focus groups in (a) multiple meetings of
DLAC’s executive committee (i.e., a diverse group of leaders from a variety of different types of
K-12 digital learning programs who are Premium Member Organizations within DLAC), and (b)
during DLAC’s Digital Learningpalooza 2024. Focus groups are using in facilitating the
collection of detailed information by allowing participants to share their perspectives and
experiences using their own language and expressions (Brinkmann, 2014), while also building
upon the ideas of others involved in the conversation (DiCicco-Bloom & Crabtree, 2006). This
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flexible approach allowed by focus groups allows researchers the flexibility to inquiry about and
pursue compelling themes that emerged organically during discussions, potentially resulting in a
deeper and more thorough comprehension of the research topic (Corbin & Morse, 2003).

The sample represented by this data collection strategy was both purposeful and convenient.
Researchers frequently employ purposeful sampling as a strategic approach to select participants
capable of offering in-depth insights, thereby maximizing the effectiveness of limited resources
(Patton, 2002). Additionally, this sampling method necessitates the identification and recruitment
of individuals who demonstrate extensive expertise and familiarity with the research
phenomenon under investigation (Cresswell & Plano Clark, 2011). Finally, purposeful sampling
often addresses issues such as the accessibility, readiness to participate, and ability to express
their experiences and viewpoints in a clear and reflective manner of the potential sample
(Bernard, 2002). Additionally, this sampling approach also constituted a convenience sample,
given that these individuals were selected as research participants in a non-systematic manner
due to their accessibility and proximity to the research subject matter (Jager et al., 2017).

The data that was collected was fed — both individually and collectively — into a text generative
artificial intelligence (Al) software (i.e., Claude Sonnet 3.7) to generate summaries of each
transcript and initial themes. Informed by the Al the initial project team analyzed the data
through an inductive analytical framework (LeCompte & Preissle, 1993), employing continuous
comparative coding techniques to construct thematic understanding and produce significant
interpretations from the initial transcribed materials (Ezzy, 2002; Strauss & Corbin, 1994). This
process allowed the team to generate themes or broad areas where K-12 digital teachers and
leaders expressed a desire for additional research.

Each theme was assigned a lead author from an expanded research team who were tasked with
describing the scope of the theme based on the data, and suggesting potential research questions
based on the expressed practitioner needs. The 10 themes and their researcher leads during phase
one were:

Structure of Learning — Kristen DeBruler

Modalities — Michael Barbour

Assessment of Learning — Cecil Short

Student Readiness — Jason Siko

Instructional Strategies (UDL/Accessibility) — Mary Rice and Ray Rose
Special Populations — Ray Rose and Mary Rice

Engagement and Interaction — Jered Borup

Support Systems — Liz Azukas

Emerging Technologies — Dennis Beck

0.  Educator Preparation and Development — Chuck Hodges

I SR RO R

The second phase, which began February 2025 and concluded in September 2025, also involved
surveys and focus groups as the primary data collection methods. The primary goal of this
second phase was to provide the researchers additional data on the potential themes, to be able to
further describe each of the themes, and to add what is currently known in each area based on
existing research. Once again, a survey was distributed using the communication networks of
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DLAC, AADES, CANeLearn, MVLRI, the Kotuitui Online Teachers Network in New Zealand,
and the personal networks of the expanded research team (see Appendix B for a copy of this
survey). In total there were 42 responses from seven different countries. Additionally, focus
groups were conducted with attendees at the Digital Learning Annual Conference, the DLAC
executive committee, the leadership of AADES, members of CANeLearn, and teachers involved
in the Kotuitui Online Teachers Network. The data was again analyzed first using Al, then by the
expanded research team.

The Research Agenda

This two-phase process resulted in a refinement and re-ordering of the research agenda to the
following nine themes, presented with their full research teams.

Program Architecture — Kristen DeBruler & Kelly Cuccolo

Instructional Strategies — Mary Rice, Ray Rose & Mark Deschaine
Interaction and Engagement — Jered Borup, Leanna Archambault & Lauren Woo
Proximal Support Systems — Elizabeth Azukas & Amy Garrett Dikkers
Assessment of Learning — Cecil Short

Emerging Technologies — Dennis Beck & Doug Elmendorf

Special Populations — Mary Rice & Ray Rose

Student Readiness and Preparation — Jason Siko, Michael Barbour, Vaughn
Wilson & David Adelstein

Educator Preparation and Development — Chuck Hodges, Michael Barbour &
Keryn Pratt

e Ao

e

The following pages provide a detailed description of each of these nine research themes, as well
as some suggestions about what is already known about each theme from existing scholarship.
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Program Architecture
Kristen DeBruler and Kelly Cuccolo

K-12 digital learning program architecture significantly influences student achievement,
engagement, and retention rates. One fundamental consideration involves choosing between
continuous enrollment systems that allow students to begin courses at any time versus cohort-
based approaches that group learners together with synchronized start dates. It has been argued
that continuous enrollment models offer enhanced accessibility and scheduling flexibility,
enabling students to progress according to their individual needs and circumstances. However,
these flexible structures can create obstacles for instructional design, limit opportunities for peer
interaction, and complicate teacher support strategies. Conversely, cohort-based programs
provide structured learning pathways and foster community connections among students, though
they may not adequately serve learners with varying schedules or learning requirements. At the
same time, the instructional delivery approach represents another crucial architecture element,
particularly the balance between synchronous and asynchronous learning experiences. While
real-time instruction has historically been less common in K-12 digital programs (and primarily
utilized outside the United States), the pandemic-era shift to remote learning increased global
familiarity with synchronous formats. However, the rushed implementation during school
closures often resulted in poor-quality ‘Zoom school” experiences that inadequately represented
established digital learning practices. Effective program design requires moving beyond simple
either-or decisions to develop sophisticated, adaptive approaches that strategically leverage the
distinct affordances and limitations of the tools, the modalities, and the structural elements.

Well established in many ways before the pandemic, over the past five years, digital options
have moved from emergency provision to durable program offerings in many districts. At the
same time, outcomes remain uneven, with meaningful variation by student profile, local
implementation capacity, and how programs structure time and interaction (Freidhoff et al.,
2025; Molnar et al., 2023; National Center for Education Statistics, 2024). Recent state and
district scans suggest that while buildings and districts are ‘back to normal,” virtual programming
persists, in many cases surpassing pre-pandemic levels. These programs operate in a variety of
formats from full-time virtual schools to individual course-level options, creating a practical
need to understand which structural choices and instructional modalities actually support K-12
learners (Delaware Department of Education, 2024; National Center for Education Statistics,
2024).

Within this context, program structure, particularly pacing expectations and enrollment models,
emerge as central design considerations. Recent K-12 focused analyses have indicated that when
students move through digital courses largely ‘out of sequence’ (i.e., skipping around on
assignments and submitting assignments out of order) performance declines relative to peers who
generally follow course pacing guides (Cuccolo & DeBruler, 2024; Cuccolo & Green, 2025),
which has been observed in both science, technology, engineering, and mathematics, as well as
world languages, suggesting the phenomenon is not confined to a single subject. Although most
K-12 programs allow some submission flexibility, these findings point to the practical value of
‘guardrails’ that help students progress in a logical, scaffolded order. Complementary research,
mostly in higher education, likewise finds that wholly ‘all-at-once’ course releases can depress
outcomes compared with structured release schedules, underscoring the potential role of

www.deelac.com 7



instructor- or course-regulated pacing, particularly for younger learners who are still developing
executive functioning, particularly self-regulation (Chapman Fredrick, 2024). Together, this
evidence reframes ‘flexibility’ as something to be scaffolded, particularly for younger learners,
rather than maximized without constraint.

Early momentum also matters. Students who accessed the learning management system and
submitted initial work within the first week tend to finish with higher grades, while delayed starts
correlated with lower performance (DeBruler et al., 2023), and these patterns appeared stronger
in higher-poverty school contexts. Similarly, a multi-site randomized trial on high school online
credit recovery also found that timing and implementation details moderated effects, implying
that ‘early weeks’ supports must be targeted and actionable to change trajectories (Zweig et al.,
2021). More recent research further showed that teacher presence and consistent, student-specific
communication in the first weeks strengthened connection and may improve success, especially
for students who struggle to self-start (Michigan Virtual Learning Research Institute, 2024a). In
parallel, a systematic review highlighted that school-parent collaboration routines (e.g., progress
updates, clear roles and expectations) were a meaningful part of the support ecosystem for digital
learners (Guo & West, 2025).

Digital course structure and modality are interdependent, working together to define how a
digital course is experienced and delivered. A recent meta-analysis comparing synchronous and
asynchronous formats suggests no advantage for one over the other across disciplines (Zeng &
Luo, 2024). Asynchronous formats showed a very small edge on average, but effects were
context-dependent and influenced by course design quality. Meanwhile, two recent syntheses on
self-regulated learning in digital settings report small-to-moderate positive relationships between
self-regulated learning strategies and achievement, and moderate effects for self-regulated
learning interventions, reinforcing the idea that flexible pacing must be paired with explicit self-
regulated learning scaffolds (Guntur & Purnomo, 2024; Zhao et al., 2025). In short, modality
choices (i.e., how much live time, when, and for what purpose) should be aligned to the tasks and
to the supports students need to manage autonomy.

Finally, policy and quality frameworks shape what is feasible when it comes to research in this
area. A recent brief from Michigan Virtual Learning Research Institute documents the local
translation of online course scores to grading scales and transcripts, illustrating how district-level
policies can inadvertently blur comparability (Green, 2025). At the same time, the latest editions
of the National Standards for Quality (NSQ) Online Courses and Quality Matters (QM) K—12
rubrics update expectations around course organization, learner support, accessibility, and
academic integrity — providing concrete, nationally recognized anchors for course and program
review (NSQ, 2025; QM, 2025). Although it should be noted that one of the limitations of this
body of research is that some of these standards have not been validated by traditional research
practices (Adelstein & Barbour, 2016a; 2016b; 2017; 2018).

Taken together, the recent literature points to three big threads: (a) structure signals matter, when
and in what order students engage predicts how they finish; (b) modality is not a magic bullet,
what happens during synchronous and asynchronous time, and how learners are supported to
self-regulate, drives impact; and (c) coherent local policies and adoption of updated quality
standards are prerequisites for trustworthy comparisons and equitable scaling.
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Key Questions for Researchers

Building on the literature, K—12 digital learning needs a coordinated research agenda that treats
course structure (e.g., calendars, pacing, sequencing) and delivery design (i.e., the
synchronous/asynchronous blend and surrounding supports) as one integrated system rather than
a series of disparate choices. Emerging evidence suggests that small structural signals such as
early entry into the course, first-week submissions, and following a coherent sequence may be
linked to stronger performance, while unconstrained flexibility may overtax students who have
yet to develop strong self-regulation. The question is no longer ‘synchronous or asynchronous’ —
reminiscent of earlier questions that compared online learning to face-to-face — but how to
maximize the benefits of each mode (e.g., using live time for identifying and dispelling
misconceptions, disciplinary discourse, community-building, and launching complex work to be
completed independently, and using asynchronous time for structured practice, reflection, and
extended tasks). Combined with flexible pacing, explicit self-regulated learning scaffolds, and
clear early-weeks communication protocols, K-12 digital learning has the opportunity to
continue to widen access without widening gaps. With evolving accountability contexts and
standards, research should now specify practical parameters for K-12 digital learning, such as
class size by modality, the cadence and ‘dosage’ of live sessions by subject and grade, and which
early-weeks interventions most efficiently build momentum so leaders and teachers can make
aligned, evidence-informed decisions.

1. How do outcomes and teacher workload compare between continuous-enrollment and
cohort-based models across grades and subjects, and for which learner profiles does each
model work best?

2. What is the impact of flexible/self-paced designs on achievement, engagement, and self-
regulation, and which scaffolds (e.g., pacing guardrails, dashboards, mentoring) most
effectively mitigate risk?

3. To what extent does enrollment timing affect performance, completion, and retention,
and how do targeted early supports (e.g., orientation timing, mentoring, initial
synchronous touchpoints) moderate that relationship?

4. What program-level processes best align state standards with flexible structures (e.g.,
competency pathways, mastery pacing) without sacrificing clarity, accessibility, or
equity?

5. How do student demographics and learning profiles (e.g., prior achievement,

socioeconomic status, IEP status, multilingual learners, first-time digital learners) interact
with structure and delivery choices to shape outcomes?

6. Which synchronous/asynchronous blends maximize engagement and learning across
subjects and grade bands?

7. Which support structures and pedagogical practices most reliably enable successful
learning across modalities?

8. What design principles for asynchronous courses (e.g., clear pathways, workload

signaling, low-friction feedback, collaboration at a distance) consistently build academic
skills, belonging, and persistence, and how do they map to NSQ/QM indicators?

9. How have synchronous approaches changed post-pandemic and what are the long-term
implications for staffing, scheduling, and student outcomes in K-12 digital programs?
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Instructional Strategies
Mary Rice, Ray Rose & Mark Deschaine

Instructional strategies in K-12 digital learning encompass what a teacher might do or use to
present subject matter to students as well as how digital instructional materials might be
organized and presented to students to help them learn. Key to the idea of presenting subject
matter is a strategy for instruction since many children, particularly children who have learning
differences or challenges or who are learning multiple languages need instruction that has been
planned and organized to learn—they do less well with activities where they have to choose or
organize materials on their own when they are novice to subject matter, school routines, and the
English language (Swanson, 2004). Years of research about students with disabilities and general
learning challenges has found that the best instructional model for such students is a combination
of direct instruction with strategy instruction. That means students would be provided direct
information about subject matter and they would be supported in learning strategies for how to
comprehend, memorize, critique, and use that subject matter. When Crouse et al. (2018)
interviewed online teachers about their instructional strategies to support students, they found
that online teachers were attempting and recommending many of the practices already identified
for supporting students with learning differences and/or disabilities. These included:

Curriculum Technological Supports
* Following a scripted lesson plan * Phone

* Removing assessment questions or tasks *  Webcam

* Monitoring student progress * Text messaging

* Directing students to supplemental resources * Email
* Chatrooms

Instructional groupings * Text-to-speech
* Asynchronous lessons *  White board
* Optional synchronous lessons + Computer screen sharing
* Small group lessons *  Online polls
*  One-on-one lessons *  Music

*  Microphone
Parent Communication + Chat Room
+ Calling parents regularly * Videos
* Emailing parents regularly *  Manipulatives
» Explaining concepts to parents * Drawing tools
* Supporting parents’ use of technology * Pointer tools

Leading up to and since the onset of the COVID-19 pandemic, there were increases in K-12
students in digital learning settings who — for various reasons — cannot learn effectively without
instructional materials and strategies designed to make the learning environment accessible
(Basham et al., 2015). When the pandemic caused school buildings to be closed to many
students, there were concerns from parents and even a national outcry over the many students
who would have difficulties in an in-person setting, suddenly trying to learn online when they
might not have support from a parent or other adult mentor. Rice (2024) documented parent’s
descriptions of their efforts in published research studies from across the globe. Their concerns
were similar to concerns highlighted prior to the pandemic closures:
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. Internet access was insufficient to access instructional opportunities and activities.

. Home computers were not available to all, while homework assumed every
student had computer access.

. Access to teachers was inadequate or unavailable.

. Mothers were unable to repurpose their skills for managing family life with the

disability or learning challenge when there was also instruction to manage —
especially when there were multiple children and/or financial concerns or sickness
in the household. Fathers offered little to no direct help with schooling.

When parents are supporting digital learning, they will notice a macro-level issue such as lack of
internet access. However, they do not always have the information that they need to advocate for
the accessibility of instructional materials and of the subject matter. Concepts such as access to
the internet and accessibility, even assistive technology, are used interchangeably (Rice & Ortiz,
2021). While efforts are supposed to be made to achieve accessibility through using specific
features built into instructional materials (e.g., text-to-speech, background color changes, and
translations), this does not always occur. Such elements have been required by Dear Colleague
letters (Swenson & Ryder, 2016), and even been added to recently updated laws (i.e., Title II of
the Americans with Disabilities Act, 1991).

Across several decades, a number of studies found that students benefited from one-on-one
learning opportunities (Swenson, 2004). Some of these studies have been cited to justify what
has been termed personalized learning applications. While the research studies focused on in-
person learning from a person, personalized learning applications use algorithms to continually
assign additional tasks to K-12 learners, under the assumption that most, if not all instructional
tasks can be divided and sequenced. More recent research has called into question whether so-
called personalized learning is the best approach, particularly for each and every learning task.
Moreover, there are deep concerns about the personalized learning’s tendency to create cycles
where children must use the technologies in a continual loop (Boninger, 2019). Even with these
concerns, personalized learning advocates ensured that it was added to government documents
and recommendations for all children with no discussion about potential limitations, pitfalls, or
the ideological odds that a totally personalized learning experience might mean for other heavily
government-subsidized learning strategy efforts, such as Universal Design for Learning (Rose,
2000). Practitioners and parents have moved forward to plan digital instruction — or rather
purchase it — that is both personalized and universal, but in an increasing number of states, also
ensure that they cannot be accused of being ideologically interested in cultural, ethical, racial, or
socioeconomic diversity based on their instructional materials or design choices (Rice &
Argiiello de Jesus, 2024).

Along with personalization, there have been some efforts to conflate ideas from differentiation—a
theory describing the altering of the content, process, or products of learning according to needs
or preferences—and individualization—a term from the Individuals with Disabilities in Education
Act (2004), which requires that schools track progress, design goals, and identity supports for
children who qualify under the parameters of this act.
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Forging ahead, K-12 digital learning providers have also been accepting the expectation to adopt
new forms of artificial intelligence (Al), specifically generative Al including large language
models, and chatbots. These tools may provide specific support for instruction that requires
children to develop artifacts of learning that are more complex than one-word responses, such as
writing or presentations. Some educators and researchers have also asked about whether Al
chatbots can be used to ensure that students learn social and emotional skills for learning online
(Rice & Dunn, 2023). The use of Al specifically generative Al in online schools is evolving.

Historically, digital schools claimed, and often claimed with evidence that that they do many of
the practices recommended by the educational technology vendors and government documents
provide accessible instructional materials, use personalized applications, differentiate, and
individualize for those who qualify — children who have been identified with disabilities,
children of color, and children living in poorer households had worse outcomes during the
emergency remote learning of the pandemic and in online schools. Yet, the achievement and
persistence of these students in digital schools and programs have traditionally been less than
that of their peers (Barbour et al., 2018; Molnar et al., 2023). For programs that do well,
mentorship and monitoring are often key to keeping students in the program and working so that
they can benefit from the instruction, in whatever form, that is being offered (Ortiz, et al, 2021).

Key Questions for Researchers

We propose a research agenda that focuses on developing a more nuanced understanding of what
instructional strategies support all students in moving to, through, and out of a digital learning
experience.

1. For children from historically underachieving groups who did achieve in digital learning,
what are the various lines of evidence that can be identified that might have contributed
to their success?

2. What do digital educators know, and what can they do (are they able/allowed) to provide
direct and strategic instruction to children? When they are one-on-one with students,
what do they do instructionally?

3. How can online schools and vendors work with communities to develop digital
instructional materials that focus on children’s life realities and are not merely
personalized?

4. How do leaders for online/digital schooling conceptualize their roles to bring meaningful
learning to children and monitor compliance with legal requirements like ADA Title 11?

5. How can service plan documents be reimagined or reshaped to include meaningful

consideration of digital learning supports and the services/supports that families require
to ensure student success?

6. For children from historically underachieving groups, what are the various supports and
strategies to help them achieve success?
7. What attempts are being made to make strategic decisions about using educational

technology infusions, such as forms of Al and personalized learning instead of trying to
apply it to every aspect of all subject matter at all points in the educational process?

www.deelac.com 12



Interaction and Engagement
Jered Borup, Leanna Archambault & Lauren Woo

Interaction is the bedrock of learning and a required element of any learning environment.
However, the types and amounts of interactions can vary widely across environments. Moore’s
(1989) framework identified three types of interaction: learner-content, learner-instructor, and
learner-learner. Since then, others have continued to add various types of interactions. For
instance, Hillman et al. (1994) added learner-interface interactions that they defined as “a
process of manipulating tools to accomplish a task™ and stressed that a learner’s ability to
successfully interact with the interface will either inhibit or enable all other digital and mediated
interactions. When applying the framework to K-12 education, researchers have incorporated
learner-parent interactions (Borup et al., 2013). Others have expanded the framework further to
add interactions that do not directly involve the learner, such as instructor-instructor, instructor-
content (Anderson, 2003, 2008), and instructor-parent (Borup et al., 2013). For our purposes, we
will focus on interactions that directly involve the learner. However, this narrower view can be
expanded to include other actors, such as facilitators, coaches, counselors, and administrators.
Oviatt (2016) also explained that these individuals can be online or proximal to the learner.
Ultimately, researching an increasing number of types of engagement can prove difficult.

As aresult, Borup et al. (2020) placed less of an emphasis on specific individuals and more on
communities of individuals. Specifically, in their Academic Communities of Engagement
framework, Borup and his colleagues identified three types of community based on their
relationship with the learner and their affiliation to the course:

. Personal Community comprises individuals who have formed relationships (often
life-long relationships) with the learner outside of the course (i.e., parents,
friends).

. Course Community comprises individuals within the course who have

associations and relationships with the learner due to the learner’s enrollment in
the course (i.e., instructor, peers).

. Program/Institutional Community comprises individuals who interact with
learners across courses (i.e., administrators, counselors, mentors).

The types and amounts of interactions found within the online course and program/institutional
communities are largely “determined by the technologies of the day” (Anderson, 2009, p. 111).
The advancement of the internet has enabled seemingly limitless interaction opportunities. Both
synchronous and asynchronous interactions are common, and can take the form of text, audio,
and/or video. Learners’ interactions with the content, interface, and individuals can be designed
to be passive (i.e., listening, observing, reading), interactive (i.e., exploration, communication,
experimentation), or creative (i.e., producing products, constructing artifacts) (Kimmons et al.,
2020).

Teacher-designed interactive learning activities can also be classified by how they deviate from
previous practice, and the extent to which the interaction either replaces, amplifies, or transforms
the learning activity, as follows:

www.deelac.com 13



. Replaces—The new activity sustains current practice without making meaningful
changes to learning activities.

. Amplifies—The new activity incrementally improves learning activities in ways
that may result in some improvements in learning outcomes.
. Transforms—The new activity fundamentally changes learning activities in ways

that may result in significant improvement in learning outcomes.

Examining in-person technology integration, Kimmons et al. (2020) developed the PICRAT
framework to describe both the students’ use of technology as either passive, interactive or
creative, as well as the role of the teacher interaction (i.e., replaces, amplifies, and transforms).
Borup et al. (2023) then adapted and applied the PICRAT framework to the K-12 online learning
environment. Specifically, Borup et al. (2023) examined the interaction-based activities that
instructors modified or added to their online courses and then placed them on the PICRAT
matrix (see Figure 1).

Figure 1. Revised PICRAT Framework
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Although interactions are an important and necessary part of the learning process, they can vary
widely in quality and their benefit to student learning. As a result, researchers are increasingly
expanding their focus to include learner engagement (Martin & Borup, 2022). Learner
engagement is widely recognized as a critical factor in academic success and a key remedy to the
lower pass rates often observed in K-12 digital courses compared to in-person learning.
Frequently seen as the ‘holy grail of learning’ (Sinatra et al., 2015), engagement is both highly
sought after and frustratingly elusive. Despite its importance, engagement is often not clearly
defined. However, Borup et al.’s (2020) review of the literature found that researchers are
increasingly conceptualizing online learner engagement through three interrelated dimensions:
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. Affective engagement — “The emotional energy associated with involvement in
course learning activities” (p. 813).

. Behavioral engagement — “The physical behaviors (energy) associated with
completing course learning activity requirements” (p. 813).
. Cognitive engagement — “The mental energy exerted towards productive

involvement with course learning activities” applied to mastering learning
objectives (p. 813).

Practitioners often acknowledge these dimensions when they speak of engaging students’ hearts
(i.e., affective engagement), hands (i.e., behavioral engagement), and heads (i.e., cognitive
engagement). Behavioral engagement is the most similar to the interactions described earlier, and
affective and cognitive engagement indicate the quality of those interactions (see Figure 2).

Figure 2. Facilitators and Dimensions of Engagement
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It is important to note that engagement does not occur in isolation—it must be understood within
the context of the specific courses, activities, and interactions in which it occurs (Martin &
Borup, 2022). The learner’s characteristics, experiences, and culture also combine to help
determine a learner’s ability to engage in learning activities (Borup et al., 2020). Christenson et
al. (2012) summarized that “both the individual and context matter” (p. vi). Borup et al. (2020)
explained that context includes the school/institutional environment, the course environment, and
the learner’s personal environment in which the learner physically lives and learns. Within each
of these environments are also communities composed of various support actors that form
support communities, which can help to facilitate learner engagement. The learner’s self-
regulation skills, social-emotional abilities, and academic competencies also help to facilitate or
constrain learner engagement.
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Key Questions for Researchers

Further research is needed to address critical gaps in understanding K-12 learner engagement and
interaction in online learning environments. By exploring these questions, researchers and
practitioners can develop more effective strategies to foster engagement, enhance interaction,
and strengthen the support structures necessary for the success of K-12 digital learners.

1. What obstacles prevent learners from fully engaging affectively, behaviorally, and
cognitively in K-12 digital learning activities across different modalities (i.e.,
synchronous, asynchronous, and bichronous)?

2. What course structures, interactions, and supports are particularly effective in
maintaining or increasing online learner engagement?

3. What survey instrument items reliably and validly measure affective, behavioral, and
cognitive engagement?

4. What survey instrument items reliably and validly measure support indicators?

5. What indicators best capture the quality of engagement across affective, behavioral, and
cognitive dimensions?

6. Which support indicators are most strongly correlated with affective, behavioral, and
cognitive engagement?

7. How does the integration of emerging technologies influence the quality and type of
learner interactions and engagement in K-12 digital environments?

8. To what extent does sustained engagement and interaction correlate with academic
outcomes in online learning environments?

9. How do patterns of engagement and interaction change over time as students progress
through online or blended programs?

10.  How do learner characteristics facilitate or inhibit opportunities for interaction and

engagement in K-12 digital learning?
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Proximal Support Systems
Elizabeth Azukas & Amy Garrett Dikkers

Student success in digital learning environments depends heavily on the support systems in
place. These systems extend beyond instruction and technology to include family engagement,
parental roles, school-based interventions, and community partnerships. While many programs
have adopted strategies to promote student success, questions remain about how to equitably
support families and ensure all learners receive necessary assistance. Support structures also
differ by program type: fully-online schools may provide all interventions internally, such
counseling, special education, and academic support, whereas blended and supplemental online
programs may rely on partnerships with brick-and-mortar schools to provide these services. A
clearer understanding of these systems can inform stronger policies and practices to enhance
student achievement in digital learning settings. Throughout this process it was clear that both
the needs of practitioners and the existing literature focused around defining the concept of
support itself (e.g., what does support mean?) and addressing potential complications in the
implementation of support (e.g., who supports students and how can those support structures be
effectively systematized?).

Online schools have a responsibility to support their online learners. Increasingly these learners
can vary greatly in their abilities and readiness to learn online. As a result, programs not only
need to help students to both learn the content online but also how to learn online (Lowes & Lin,
2015). Adaptable and flexible support structures need to be designed and implemented to fulfill
this dual support roles. In addition to academic support, the COVID-19 global pandemic and the
shift to emergency remote teaching brought renewed attention to the importance of mental health
support in digital learning. In the post-pandemic environment, practitioners report serving
increased numbers of students with social anxiety, those facing social isolation, or students in
specific circumstances (such as being in the juvenile justice system, managing pregnancy or
other health concerns, etc.) that heighten the demand for mental health support. Walter et al.
(2024) also found that virtual academy leaders identified social isolation among students as a key
concern and emphasized the need for dedicated resources and support for mental health and
counseling services. Although it should be noted that the research does not support a causal
relationship between remote or online learning and student mental health (Moore et al., 2022a,
2022b).

Online leaders, teachers, and staff and work to address many of these support needs. For
instance, leaders in Walter et al.’s (2024) research described creative strategies to foster
connection, such as daily check-ins, mindfulness activities, and in-person socialization options
when possible. Kohli et al. (2022) also found that inclusive online study groups can mitigate
isolation and improve outcomes, particularly for students lacking informal networks. Similarly,
Mercier (2024) found that structured peer mentoring improved mental health and self-regulation
for students with learning differences, emphasizing the value of integrating these supports into
the digital learning experience. Similarly, Goagoses et al.’s (2024) systematic review of literature
on social classroom climate emphasized building teacher-student relationships for engagement
and support and recognized the need for relationship-building outside the classroom through
social media.
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Emerging research also links purposeful pedagogical design and engaging digital with improved
student support (Johnson et al., 2023; Prestridge, 2025). For example, Cui et al. (2022) found
that Chinese students performed better when autonomy was balanced with structured supports,
combining guidance from both teachers and platforms. Notably, there is the potential for
utilizing emerging technologies to design interactive digital supports, such as pedagogical
agents, to replicate effective human teaching strategies and offer interactive, scalable support in
digital learning environments (Zhang, 2024). However, these efforts to fully support students at a
distance often fall short for many students. Following his systematic review of the literature on
K-12 online learning, Johnson et al. (2023) highlighted the importance of a community of
connected learners and a supportive learning environment that includes both instructor-led and
parental support at home.

Often parents are unclear on their support roles and unprepared to provide the level of support
that their learner requires. For instance, Guo et al. (2024) and Hanny et al. (2023) examined the
challenges parents face in supporting online learners, including navigating technology, managing
time, and communicating with schools, often without formal guidance or training. As a result,
some supplemental online programs expand students’ proximal support system by assigning
them as on-site facilitator at their local school. As the proximate support systems expand, there is
uncertainty in who is responsible for specific types of academic, behavioral, and emotional
support. Expectations are often unclear or inconsistent, shifting based on program type (e.g., full-
time virtual vs. part-time supplemental programs), student age, or instructional modality. The
result is duplicated efforts, missed interventions, or an over-reliance on one stakeholder group to
compensate for systemic gaps.

The Academic Communities of Engagement framework, which outlines the affective,
behavioral, and cognitive dimensions of student engagement, offers a conceptual lens for
understanding student needs (Borup et al., 2020), but does not specify who is responsible for
addressing them. This reflects a broader gap in the literature: while many studies identify what
students need, few clarify who should provide that support. Educators face similar ambiguity.
For instance, in supplemental programs, additional personnel such as on-site facilitators further
complicate support. Students often rely on these individuals for orientation and motivation but
express confusion when responsibilities between facilitators and online teachers are unclear
(Borup et al., 2019).

These findings point to a central challenge: K-12 digital learning programs often lack clearly
defined, shared understandings of stakeholder roles. Without this clarity, support efforts risk
fragmentation and inconsistency, a pattern that becomes even more problematic when viewed
through a systems-level lens, as the next section explores. Systemic fragmentation centers on the
question of *how are supports coordinated?’ within and across online and proximate support
systems. Even when individual roles are defined, K-12 digital learning environments, especially
supplemental programs, often operate across multiple systems, such as a student’s brick-and-
mortar school, digital provider, and third-party service partners. In these cases, no single entity
“owns” the full picture of student support, leading to breakdowns in communication, service
delivery, and data-sharing. Practitioners in our focus groups described students "falling through
the cracks" when schools lack coordinated structures to monitor attendance, track progress, or
coordinate behavioral and emotional interventions. Gaps were also evident within single
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institutions, particularly when asynchronous models or decentralized staffing weakened team
collaboration.

Key Questions for Researchers

Student support in K-12 digital learning environments is shaped by a constellation of factors,
from flexible structures that meet students where they are to systems that ensure coordination
across roles and institutions. Practitioners emphasized the need to implement responsive supports
that address students’ academic, emotional, and social needs. Building a sense of connection and
belonging emerged as a critical part of support; yet often overlapped with engagement efforts in
ways that require further clarification. Persistent role confusion and system-level fragmentation,
especially in supplemental programs, highlight the need for clear responsibilities and sustainable
infrastructure. While promising interventions exist, their long-term impact depends on whether
schools and programs can embed them into coherent, scalable systems. The following research
questions aim to advance this work.

1. How do K-12 digital learning programs define and communicate stakeholder
responsibilities for student support across various roles and contexts?

2. What are the effects of role ambiguity on the effectiveness of academic, behavioral, and
emotional support in digital settings?

3. How can online schools ensure that parents and families from diverse backgrounds are
equitably supported in K-12 digital learning environments?

4. In what ways do teachers and on-site facilitators coordinate responsibilities for student
support in supplemental K-12 digital programs?

5. What systemic barriers prevent the scaling of promising digital support strategies such as
tutoring, mentoring, and progress monitoring?

6. How can infrastructure and policy better support sustainable, integrated support systems
across the K-12 digital learning ecosystem?

7. What are school instructional staff and leadership noting as specific needs around student

mental health and social support and how do K-12 digital schools and programs
effectively address increased needs for mental health and social support?

8. How can research on higher education digital learning, specifically in the areas of
belonging and peer networks enhance the work in K12 digital learning spaces?
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Assessment of Learning
Cecil Short

Conversations with practitioners and insights from research have necessitated a shift in the
research questions that focus on assessment of learning in K-12 digital environments.
Practitioners revealed that assessment of learning in K-12 digital environments was a relatively
high priority (i.e., the third highest rating among our research topics). The feedback revealed that
assessment should not only focus on measurements of student learning outcomes, but also be
treated as an iterative driver of program design and instructional choices. While the initial
research questions focused on using diagnostic assessment to predict learner success in digital
courses, practitioners felt that this focus was less important than uncovering how support for
diverse learners and frequent assessment with timely, personalized feedback (via text, audio,
and/or video) enhance learning opportunities and gains. Practitioners also felt that state tests do
not provide valid measurements of student learning in digital environments due to the change in
modality from digital learning to in-person testing. The use of artificial intelligence was only
referenced as related to continual monitoring of student learning, and less as a barrier to valid
assessment practices.

Typically, K-12 digital learning programs have thought of modality in terms of whether
instruction is in-person, online, or blended between modalities. The idea of traditional ‘face-to-
face’ instruction has blurred due to the prevalence and easy access of synchronous virtual
meeting tools. Practitioners described “modality” as various synchronous and asynchronous
learning opportunities, various pacing models, and various enrollment structures. Under this
broader approach to the digital modality, there were questions about how assessment
performance and strategies are shaped by meeting synchronously along an instructor-defined
pace as opposed to asynchronously. For classes that are asynchronous, there were discussions
about whether instructor-paced learning or individual-paced learning — providing access to all
content at the start of the course — promotes better learning outcomes. And if courses are made
open from the start, does this mean that students can enroll and enter into a course at any time,
and how would such enrollment flexibility impact learner performance? Relatedly, they
questioned whether feedback modality impacts teacher/social presence and leads to learner’s
using feedback to improve course performance.

Ultimately, practitioners felt as though synchronous courses improved student performance, and
some required it for students who may struggle with engagement in courses that are open, self-
paced, or asynchronous. They perceived this to be especially true amongst younger learners. For
asynchronous courses, it was suggested that the use of the cohort model might help keep students
on a pace similar to their peers. Another observation about the importance of peer groups was
that different populations seemed to have different online learning needs. For example,
elementary students likely need more synchronous learning opportunities, while secondary
students vary in their self-regulation skills and need for highly engaging learning activities.
Likewise, English learners, students in credit-recovery programs, and students with disabilities
may have different instructional needs and require differentiated measures of success in digital
courses (e.g., course completion, persistence, or attendance).
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Practitioners highlighted challenges in digital assessment related to state test requirements and
testing for special education evaluations. They stated that in-person state test requirements create
barriers for digital learners — low attendance, test anxiety, and logistical difficulties that
undermine participation and validity. They suggested research that seeks to create equal-
opportunity standardized testing for digital students. Similarly, many digital schools seem to lack
validated virtual assessments for special education evaluations, forcing reliance on in-person
testing even when instruction is fully online. Such testing could suffer from similar standardized
testing barriers and prevent students from receiving the support they need to be successful in
digital learning environments.

Existing research on digital learning reveals critical gaps in K-12 education studies and raises
concerns about academic effectiveness. For example, an evidence gap map analysis of online
learning meta-analyses found that only six of 14 meta-analyses focused on instructional settings
outside of higher education (Martin et al., 2025), and none of these six focused specifically on K-
12 settings. This is consistent with prior research that found only 10% of studies focused on
online learning in K-12 settings when compared to higher education (Martin et al., 2020). Seven
of the meta-analyses focused solely on cognitive learning outcomes, while two focused solely on
affective outcomes; the remaining five had a combined focus. Martin et al. (2025) suggested that
more research was needed to understand how demographic characteristics impact cognitive
outcomes — it being the focus of only one meta-analysis, showing a negative effect in that case.
They added that scaffolding strongly influenced cognitive outcomes, and student interaction,
course duration, and course content area had moderate effects on cognitive outcomes. The reason
for offering courses online seemed to have a small effect on cognitive outcomes, and
instructional methods appeared to have a negative effect on cognitive outcomes. Despite these
claims, small sample sizes make offering design or pedagogical advice based on existing
research tenuous, especially in K-12 settings in general — and K-12 digital learning settings in
particular.

Researchers claimed lower academic outcomes in full-time virtual schools compared to
traditional schools. Ahn & McEachin (2017) reported that Ohio online charter students scored
substantially lower on state tests and had lower graduation rates than peers. Similar findings have
been replicated across other states as well (Barbour et al., 2018), such as lower results in
Colorado (Molnar et al., 2023). Post-pandemic studies highlighted that a reliance on
asynchronous instruction may have led to disengagement, especially for younger learners, while
balanced models that include regular live interaction improve attendance, persistence, and test
performance (Chiu, 2021; Giir & Yaban, 2025). However, frequent assessment and feedback
may mitigate such challenges, even in asynchronous settings (Johnson et al., 2023; Pollard &
Armatas, 2025), though more research is needed to understand how feedback supports learning
when it goes beyond written text (Maier & Klotz, 2022).

Research insights support practitioners’ concerns about the validity of testing across modalities,
though there is limited research that specifically investigates in-person testing compared to
online remote testing. Research from Backes and Cowan (2019) demonstrated that transitioning
from in-person to online state testing caused a difference in scores equal to 0.10 standard
deviations in math and 0.25 standard deviations in English language arts, and that such results
were more substantial for vulnerable populations. The same researchers state that in-person tests
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may work better for some students, while online tests may work better for others. Research
focused on testing for students with extra needs, such as special education students, English
language learners, or credit-recovery students, tends to be more qualitative than quantitative and
focus more on instructor perceptions than student assessment and learning. Such research,
however, outlined that there are many barriers and opportunities for improvement when it comes
to serving the needs of such students in digital environments (Sanal, 2023; Wade et al., 2022).

Key Questions for Researchers

The following questions reflect the refined research questions based on practitioner feedback and
research insights. The original questions were broader and more exploratory — focusing on
testing integrity, benchmarks, and Al potential. The refined questions are narrower, more
practice-oriented, and focus more on creating equal-opportunity learning for students enrolled in
digital courses, regardless of their measured readiness or ability for digital learning.

1. What balance of synchronous and asynchronous instruction maximizes engagement and
assessment performance for elementary, middle, and high school learners?

2. Which feedback modalities (i.e., text, audio, and/or video) and frequencies most
effectively improve learning and assessment performance for various groups of learners?

3. How do modality choices (i.e., synchronous versus asynchronous activities) impact

outcomes for students with disabilities, English learners, and credit-recovery students?
Which alternative indicators (e.g., credit completion, attendance, persistence) can provide
valid competency or learning measures for these groups?

4. What digital assessment tools or observation protocols can validly and reliably support
eligibility for specific educational services (e.g., special education or English language
learner support) and monitor learner progress in digital programs?

5. How do various cohort models, enrollment procedures, and pacing structures affect
student persistence and validity of assessment measures throughout, and at the end of, a
course?

6. What are the participation and performance impacts of requiring in-person assessments

for digital learners compared to validated online proctored options? Which supports (e.g.,
practice tests, testing platform design, device access) mitigate effects of changing test
modalities?
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Emerging Technologies
Dennis Beck & Doug Elmendorf

Emerging technologies are situated within the practical realities and aspirations of K-12
education. Clear enthusiasm was voiced for innovations such as artificial intelligence (Al),
augmented reality (AR), virtual reality (VR), and real-time learning analytics. However, there
was also an emphasis on the need for professional development, equitable access, clear ethical
frameworks, and research-based implementation strategies. Following Veletsianos’ (2016), we
evaluate emerging technologies not just for their affordances, but for alignment with democratic
and inclusive values, and their implications for power, identity, and access. As these
technologies evolve, so too must our understanding of their pedagogical, ethical, and systemic
implications. Simply put, emerging technologies must be treated as dynamic sociotechnical
constructs shaped by cultural, political, and ideological influences, and not as neutral instruments
for educational improvement.

Unlike the other themes presented in this research agenda, the theme of ‘emerging technologies’
was skewed to a particular focus. For example, 95% of comments in the survey conducted during
the phase two data collection focused on Al (which was consistent with the phase one data
collection). There only a handful of references to AR/VR or other emerging tools. Educators
expressed concerns that while tools like Al can support personalization and automation, their
deployment often lacks transparency and may reinforce existing inequities. Similarly, immersive
experiences (like AR/VR) were praised for their ability to visualize abstract concepts and
enhance engagement, but practitioners noted significant barriers including cost, accessibility, and
training. Learning analytics garnered interest for their potential to guide timely interventions, but
skepticism remains around their interpretability, and the risks of over-surveillance persists. Each
of these examples outline the consistent nature of any technology-enhanced form of learning —
such as K-12 digital learning — to focus on the latest shiny, new tool.

Emerging technologies are defined as “tools, concepts, innovations, and advancements that are in
early stages of adoption and may influence teaching, learning, and creative inquiry in education”
(Veletsianos, 2016, p. 3). They are shaped by societal and ideological forces and should be
closely examined for any claims related to relevance and transformational impact. Some of these
technologies include but are not limited to AI, AR/VR, real-time learning analytics, intelligent
tutoring systems, and gamified environments. It should be noted that emerging technologies must
be paired with strong instructional design and teacher guidance to be effective. This concern is
reflective of a broader skepticism about transparency and trust in AI recommendations. A
skepticism that highlights how structural barriers, such as uneven internet access, constrain the
feasibility of adopting emerging technologies.

Moreover, support for diverse learners remains a critical issue. Educators working with special
populations emphasized that many tools lack accessibility features or were not designed with
these learners in mind. Others underscored that many systems presume reliable internet access
and updated devices, which further marginalizes students in under-resourced settings. These
reflections echo Veletsianos' (2016) assertion that "emerging technologies often reproduce
existing educational and social inequalities unless critically interrogated" (p. 7).
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Al, the emerging technology that was referenced the most, is already helping teachers with
things like lesson planning, grading, and adapting content to student needs. Al’s greatest promise
lies in supporting teachers — handling repetitive, time-consuming tasks so they can focus on
human connection. For students, Al can:

. Recommend next steps in a learning sequence.
. Provide immediate feedback.
. Adjust pacing based on progress.

Al can boost agency immersion by giving learners more control and timely support. It can also
provide a realistic context to interactions with students, adding the aspect of narrative immersion.
However, there is still a need to be cautious — bias in algorithms and unclear data practices are
real issues that can harm students, especially those from marginalized communities. The research
base both reinforces practitioner concerns and clarifies where these tools help. Holmes et al.
(2019) highlight that AI can improve student learning when used for formative assessment and
personalized feedback, particularly when teachers are empowered to mediate and interpret Al-
driven suggestions. However, Holmes and his colleagues also warned that Al systems can embed
biases, often reflecting the values and data of their creators.

While Al dominates attention, there is also interest in immersive tools such as AR/VR. AR/VR
tools are becoming more accessible, powerful, and cheaper. They support system and narrative
immersion by placing students inside historical reenactments, scientific visualizations, or even
virtual field trips. These experiences help bring abstract concepts to life and encourage students
to see the world from different perspectives. There’s also agency here: students can explore,
make decisions, and reflect in ways that feel real and impactful. Dunleavy and Dede (2014)
found that AR/VR environments increased engagement, deepen spatial reasoning, and foster
empathy. However, these benefits were highly contingent on appropriate scaffolding and
contextual relevance. Their research aligned with Veletsianos’ (2016) argument that
technological adoption should be critically assessed for whose interests it serves, and how it
aligns — or fails to align — with pedagogical and ethical goals. Warren and Beck’s (2023) Ethical
Choices in Educational Technology (ECET) framework provides a useful tool for helping
instructional professionals ask questions about emerging technologies during lesson planning.

Additionally, real-time dashboards and learning analytics platforms give educators a clearer
picture of what’s going on. This is an example of system immersion for teachers, making sense
of what students are doing, when they are struggling, and where they are excelling. These tools
can also support responsive instruction: adjusting groupings, interventions, or even content
delivery in the moment. When done well, this can boost equity by identifying gaps before they
get even wider. In terms of analytics, Ifenthaler and Yau (2019) asserted that real-time
dashboards can assist in identifying at-risk students and guiding interventions. Nevertheless, they
also caution against simplistic interpretations of data, especially when educators lack adequate
training in data literacy. They argued that without careful implementation, learning analytics can
reinforce deficit perspectives or lead to surveillance-like monitoring.

More broadly speaking, research links immersion with presence and flow, all of which predict
engagement (Csikszentmihalyi, 1990; Slater & Wilbur, 1997; Witmer & Singer, 1998).
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Practitioners have echoed these sentiments when they stress emotional safety and cultural
relevance as essential to engagement. In educational research, immersion has been linked to
learner enjoyment, sustained attention, and motivation (Jennett et al., 2008). Studies of
immersive learning environments further suggest that immersion not only supports engagement
but also deepens conceptual understanding and transfer of learning (Dede, 2009; Makransky &
Lilleholt, 2018). More recently, Agrawal et al. (2019) synthesized decades of research to argue
that immersion should be understood as a multidimensional construct, which aligned with the
system, narrative, and agency framework proposed by Morgado et al. (2025). Taken together,
these findings provide strong evidence that immersion is a valuable lens for analyzing the
influences of emerging technologies in K—12 education.

It is helpful to use the immersion cube’s system, narrative, and agency dimensions as a structure
for evaluating how these technologies influence educational practice while attending to the social
and ethical dimensions (Beck et al., 2020). System immersion is about what physically envelopes
the teacher and students during instruction. Are they in virtual, physical, or hybrid space? Are the
boundaries between spaces clearly defined, or are they seamlessly interwoven and ubiquitous
regardless of location? Narrative immersion is about which interpretation will envelop the
teacher and students during instruction? This speaks to the stories and experiences we craft with
emerging technologies, how students get pulled into historical simulations, virtual science labs,
or digital storytelling. It occurs when the content aligns with learners’ interests or situates them
within compelling contexts. Agency immersion is about what students are able to do within an
environment. It is about students getting to make meaningful choices, such as in simulation-
based or game-based environments. This includes choosing how to approach a problem, creating
something new, or navigating their own learning path.

Key Questions for Researchers

Veletsianos (2016) emphasized the importance of context and intentionality in technological
integration, arguing that educational innovation is not value-neutral. He called for a shift from
techno-utopian narratives to critical inquiry, focusing on who benefits, who is excluded, and
under what conditions these tools thrive. This critical framing is essential for guiding future
research and practice. While the potential is exciting, there is a need to tread carefully. A few key
issues stand out:

. Equity and access — Not all schools have the same bandwidth, devices, or
technical support. If we’re not careful, these technologies could widen existing
gaps.

. Ethics and privacy — Al systems collect a lot of data. How that data is stored,
used, and protected matters.

. Professional learning — Educators need time, training, and support to use these

tools well. Simply handing over new technology won’t provide sufficient support.

We also need to build frameworks like ECET that directly help schools consider these
challenges and select the right tools—not just the flashiest ones (Warren & Beck, 2023). This is
also where collaboration between educators, researchers, technologists, and policymakers
becomes crucial.
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1. How can emerging technologies be designed to support inclusive practices and address
the needs of students with disabilities and those in under-resourced settings?

2. What professional development models best prepare educators to meaningfully integrate
Al, AR/VR, and learning analytics into their instruction?

3. What are the ethical implications of algorithmic decision-making in K-12 education,
particularly in relation to bias and accountability?

4. How can schools ensure that the use of immersive and Al-powered technologies does not
exacerbate existing educational inequities?

5. In what ways do students experience agency, narrative, and system immersion differently
across various types of emerging technologies?

6. How can interdisciplinary collaborations inform the design and evaluation of emerging

technologies in education?

www.deelac.com 26



Serving Special Populations
Mary Rice & Ray Rose

Leading up to and since the onset of the COVID-19 pandemic, there has been a notable increase
in K-12 students participating in digital or online learning settings who — for various reasons —
cannot learn effectively without additional support (Rice & Dykman, 2018). These learners may
either have been identified with disabilities prior to entering the online/digital learning
environment or may not meet the qualifications for such identification but still struggle to keep
pace with their peers or achieve the expected academic outcomes.

Students who qualify under the Individuals with Disabilities Education Act (IDEA, 2004) cannot
be denied services, even in the online setting (Swenson & Ryder, 2016). Schools, whether fully
online, partially online, or primarily in-person, are responsible for providing these services.
Additionally, these students are entitled to service plans where their parents are full partners in
the process. This collaboration goes beyond simply having a specialist draft a plan based on
available services and presenting it to parents for approval. Instead, the process should involve
meaningful participation from parents and the student, when possible, in shaping the plan. Thus,
while it is useful to know whether students bring certain types of skills to online learning
settings, their lack of readiness is not a legal reason to counsel them away from online learning
or otherwise disqualify them. While sometimes there is a notion that online learning is a program
or school of choice, if it is public, including charter, program, then students with disabilities are
entitled to access it and receive accommodations that allow them to derive benefit (Americans
with Disabilities Act, 1991, Title II). It should be noted that, at present, there are active and
concerted efforts to eliminate the legislation that protects individuals with disabilities and their
access to services. This includes efforts brought by states that want to ensure that educational
institutions do not have to meet obligations to provide access to accommodations under Section
504 of the Rehabilitation Act of 1973. Part of the goal behind these attempts is to avoid
accommodating children who are gender/sexual minorities and are currently covered under
Section 504 when they have accompanying medical needs (Paxton, 2025). There may also be
other motivations. In any event, for the time being, all current laws are still being enforced.

Students with disabilities in online learning have drawn a considerable amount of research
attention. There have been several funded centers from the U.S. Department of Education about
online learning and this population. To date, there are +60 articles of research published
documenting challenges and discussing what has promise for being supportive. In a recent
review of literature, Rice et al. (2025) used the large literature base that included pre-, during,
and post-pandemic studies to articulate a framework for meeting the needs of students with
disabilities online. This framework centers on the biopsychosocial needs of the child, with two
types of access (i.e., digital and instructional) and two types of support (i.e., learner and policy).
Further, Rice and Argiiello de Jesus (2025) expanded this framework from the research article to
a +100-page practical Instructional Configuration for the Collaboration for Effective Educator
Development, Accountability, and Reform (CEEDAR) Center at the University of Florida. This
configuration contained scenarios and examples of practice as they link to research. The
document was also updated to include references to emergency or occasional online learning due
to inclement weather.
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Beyond IDEA (2004), other students in online learning settings may face unique challenges. For
example, English learners are protected by various state and Federal laws and case law that
ensure their right to education. These learners may include children who have migrated from
other countries as well as those born in the United States, including individuals whose families
have resided in the country for generations. In many regions, there are significant populations of
multilingual learners who speak and learn English at school while using multiple other languages
at home. For instance, a child in the American Southwest might speak Spanish and an
Indigenous language (or several) at home and in the community (McConnell & Leclere, 2002).
Multilingual children in online learning settings have historically had much less access to online
learning opportunities because they have much less access to the internet. Internet access on
Native Tribal lands, for instance, is the worst in the United States (Early & Hernandez, 2021).
However, children who are multilingual may also never be informed of opportunities to learn
online and because the funding streams for serving multilingual learners are much less and much
less reliable than those that flow through from disability legislation like IDEA (2004), they might
be counseled out, uninvited, or allowed to attrition without much ado.

Historically, responses to students identified with disabilities, English learners, and others facing
learning challenges have often involved isolating them from their peers and providing intensive
interventions. These interventions, while intended as short-term measures with rotating groups
based on need, sometimes result in students being placed in separate settings for extended
periods. In some cases, these groups offer little more than basic homework assistance. To
address this, schools have increasingly adopted models where computer applications serve as
interventions, often marketed as personalized learning. One potential concern is that children
who are part of special populations will be assigned more rote work through personalization
programs and will see less advanced content than other students (Katz et al., 2022).

Key Questions for Researchers

Such practices of chronic separation are not legal for students served under IDEA and are
ethically questionable for other students. It also exposes schools to legal risks, as evidenced by
already-adjudicated cases. To mitigate these challenges, we propose a research agenda aimed at
developing a nuanced understanding of how to support all students in navigating digital learning
environments effectively.

1. How do educators in digital schooling make planning and enactment decisions providing
intervention and tutoring support to children?
2. How do multilingual learners experience digital learning? What outcome data is there to

document their enrollment, persistence, and progress?

3. How are family roles and responsibilities meaningfully shared in digital schooling?

4. How are the needs for multilingualism understood and met in digital schooling?

5. What is the range of special populations that intersect with students served under IDEA
(2004) and multilingual students (e.g., children in custody, transient children)?

6. How can what is known from research about teacher preparation and student learning for

these populations research policy makers, teacher preparation programs, and digital
learning administrators?
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7. When children do not qualify for services under IDEA, what support are they offered
(other than tutoring or personalized materials)?
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Student Readiness and Preparation
Jason P. Siko, Michael K. Barbour, E. Vaughn Wilson, & David Adelstein

K-12 digital learning continues evolving, bringing critical questions about student readiness and
success factors in digital learning environments. While the primary narrative has centered on
differences between digital teaching versus traditional in-person instruction, there is a smaller yet
equally important discussion about how digital learning skills and dispositions compare to
learning while physically present in a school. Early research concentrated on identifying traits
predicting digital learning success (Roblyer & Marshall, 2003; Roblyer et al., 2008), but recent
practitioner insights reveal complexities that challenge traditional gatekeeping approaches.

The digital learning environment has unique factors that require the learner to excel at certain
skills (del Valle & Dufty, 2009). It should be noted that these skills are also beneficial in a face-
to-face classroom. However, the structure of a typical digital class requires heightened self-
regulation and metacognitive awareness (Lehmann et al., 2014). In a traditional classroom, the
teacher, peers, the school schedule, and timed transport to and from school provide structure,
timely feedback, and social presence from the instructor. In a digital setting, many of these
features, which help students regulate their learning, are absent or diminished. As such, digital
learners must possess or develop time management skills, self-motivation, and persistence in the
face of boredom or difficulty. Therefore, rather than wait and see whether students possess these
skills in situ, schools and researchers began to develop tools to see which, if any, of these skills
were present in students before beginning online courses.

Early readiness assessments emerged from efforts to predict student success in K-12 digital
learning environments through instruments evaluating traits and environmental factors (Alem et
al., 2014). However, implementation has revealed significant limitations. While many
institutions developed in-house assessment tools without a research foundation, these
assessments often lacked validity testing, making results non-generalizable (Joosten & Cusatis,
2020). This undermined many instruments' credibility and utility. One of the few public,
research-based instruments that has been developed is the Educational Success Prediction
Instrument (ESPRI). The ESPRI, originally developed by Roblyer and Marshall (2003), was
designed to assess external factors like workspace access and technology, alongside internal
characteristics including organization, time management, goal-setting, and self-direction, that
might influence success in K-12 digital learning environments. The initial 70-item instrument
demonstrated exceptional reliability with a Cronbach's alpha of .92 and accurately predicted
performance outcomes for nearly 99% the students. A subsequent study of a reduced 60-item
instrument maintained the same reliability coefficient; and was even more effective at predicting
passing scores (i.e., 93%) than failing ones (i.e., 30%) (Roblyer et al., 2008). Using the data from
these earlier studies, Roblyer and Davis (2008) refined the ESPRI to include only the 25 items
that were found to significantly contribute to the predictive results.

Subsequent research has yielded mixed results. For example, Lowes and Lin (2015) encountered
difficulties using locus of control surveys as predictive measures, though found value as teaching
tools. Further, Kim et al. (2014) found that while students believed self-efficacy important for
success, negative achievement-related emotions negated positive self-efficacy effects.
Additionally, enrollment reasons — credit recovery versus advanced coursework — proved
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important, suggesting different readiness and success definitions may be needed. These findings
suggest traditional instruments may not capture the full complexity of digital learning success
factors.

One of the main limitations of these predictive instruments is the nature of the tool itself — it is
designed to predict whether a student will have success based on their knowledge, skills, or
abilities of certain factors. Simply put, the instrument indicates you are likely to struggle with
digital learning and eventually fail this course, no go forth and fail. Even with a reliable and
valid instrument that is used in the best interest of the student, it fails to accommodate what
should come next. In an effort to address this shortcoming, the Michigan Virtual Learning
Research Institute (2015) introduced an “Online Learning Orientation Tool,” which was a self-
paced course that allows students to assess their readiness for digital learning and then provided
them with content related to the nature of digital coursework; the technical skills needed for
participation; the soft learning skills often associated with success; and some basic self-
organization skills. Later refined into the “Strategies for Online Success” (Michigan Virtual
Learning Research Institute, n.d.), with a focus on (a) the basics of digital learning, (b) specific
skills needed for digital learning, and (c) common technology used in digital learning. The sole
research into the orientation’s effectiveness found no significant differences in digital learning
outcomes between students who completed the orientation and those who did not (Zweig et al.,
2022), suggesting that further refinement was needed to the orientation material or the on-going
support provided in these success factors.

It is also important to note that there are a variety of external factors that impact the student’s
readiness to have success in a K-12 digital environment. For example, as was evidenced
throughout the pandemic, basic factors like access to adequate technology and bandwidth play a
significant role (Mac Domhnaill et al., 2021; Pokhrel & Chhetri, 2021; Zamani et al., 2022).
However, family support quality emerges as perhaps the most critical success factor. Parents of
successful and unsuccessful students mentioned self-directedness as a quality for success; yet
they also felt that two-communication between school and home was important. In short, the
parents’ job is three-fold: mentor, monitor, motivate (Curtis & Werth, 2015). Parental
engagement is also a component of the Academic Communities of Engagement framework
(Borup et al., 2020), which has been gaining traction within the K-12 digital learning scholarly
community. As such, aside from fostering digital learning skills for students, caregivers must
also be educated on how to support student success as well.

Readiness assessment implementation creates a fundamental dilemma. Do schools use these
instruments to determine whether a students should be allowed to enroll in digital courses, or do
schools use this information to provide additional supports to students in areas where they may
be deficient to increase their chances of success in digital environments? The gatekeeping
approach treats assessments as screening tools identifying likely successful students, potentially
protecting struggling students and enabling efficient resource allocation. However, this raises
equity concerns, as poorly-scoring students may most need alternative educational options yet
are precisely those excluded.

Conversely, these assessments could be used as diagnostic tools informing individualized
support strategies. Rather than excluding students, this identifies specific areas requiring
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additional scaffolding, aligning with universal design principles and educational inclusion.
Researchers investigating digital readiness instruments often called for future research that used
these surveys as a basis for support rather than to limit access to digital courses (Roblyer et al.,
2008; Siko, 2014), but little has been done. There is also the issue of how such a system would
be implemented. Should strengths and weaknesses be assessed prior to enrollment or as a part of
an orientation session? Do students receive interventions before they are allowed to enroll, or is
support an ongoing endeavor while students concurrently take their digital courses? Is that
decision dependent on the specific area of weakness? For example, technical acumen may be
easily remedied through a well-designed onboarding experience, while a student who reads
below grade level will need supports throughout their digital learning experience, and the student
who has poor time management skills may need an entirely different prescription to improve in
this area.

Key Questions for Researchers

K-12 digital learning readiness has shifted from predicting which students would succeed to
creating inclusive systems emphasizing universal design and support. Early efforts to screen
learners proved unreliable and discriminatory, leading to a focus on accessibility, strong
onboarding, family involvement, and ongoing assistance. The new goal is not deciding who can
succeed but ensuring all students have tools for digital learning success. As digital learning
becomes central in K—12, refining diagnostic tools, building effective interventions, and
sustaining comprehensive support remain priorities. This evolution toward support-focused
approaches generates the following critical research questions.

1. Can frameworks be developed to categorize readiness characteristics into distinct themes
— external, cognitive, social-emotional, and technical factors — and understand their
interactions? Can instruments be developed that measure these frameworks?

2. What interventions effectively support student success and optimal timing? Are
interventions most beneficial during pre-enrollment, onboarding, or as ongoing support?
How can schools design responsive systems while remaining resource-feasible?

3. Do alternative metrics — such as attendance patterns, completion rates, and engagement
indicators — provide more meaningful impact measures? Further, is there a need to
investigate whether varied enrollment reasons requiring different success definitions?

4. What training do families need? How can schools build partnerships with families having
educational challenges?
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Educator Preparation and Development
Charles B. Hodges, Michael K. Barbour & Keryn Pratt

The recent rapid expansion of K-12 digital learning has exposed significant gaps in how we
prepare educators — both teachers and administrators — for digital environments. While the
pandemic dramatically accelerated the adoption of digital learning modalities, research on
effective preparation and professional development for educators in these digital spaces remains
critically underdeveloped. This deficit impacts teacher effectiveness and ultimately student
success in digital learning environments. There is a perception that many of the higher education
teacher programs are not up to date in getting these teachers ready. One of the reasons is that
those engaged in K-12 digital learning understand that while there is some overlap, teaching
practices effective in face-to-face settings do not automatically translate to digital environments,
so different preparation is required. The evidence from practitioners in the field suggests that
most teacher education programs provide minimal, if any, specific training for digital teaching
modalities. Simply put, a fundamental challenge lies in the disconnect between traditional
teacher preparation programs and the realities of digital instruction.

The need for better teacher education extends beyond initial teacher preparation to encompass
ongoing professional development. Practitioners consistently express frustration with the lack of
evidence-based professional development models designed explicitly for digital teaching
contexts (particularly given the ever-changing nature of these contexts). Current professional
development often fails to address the unique challenges of synchronous versus asynchronous
instruction, strategies for building social presence in digital environments, or methods for
effectively supporting diverse learners through digital platforms. Educators find themselves
guessing about best practices and relying on anecdotal evidence rather than research-backed
strategies. This uncertainty undermines both teacher confidence and instructional quality.
Further, administrator preparation presents another critical, and some argue an even larger,
research gap. School leaders tasked with evaluating and supporting digital teachers often lack the
frameworks and training necessary for effective oversight. Traditional classroom observation
models do not readily apply to asynchronous learning environments, and administrators struggle
to assess the quality of digital teaching in both asynchronous and synchronous contexts. The
need for research on how to be an instructional leader for digital learning reflects the broader
challenge of educational leadership in digital contexts.

Teaching in a digital environment requires specific pedagogical approaches that differ from face-
to-face instruction. While some teaching skills transfer across modalities, many of the
competencies needed for successful digital teaching are unique and require intentional
development. These include skills in developing relationships in a digital asynchronous
environment, designing engaging digital activities, facilitating online discussions, providing
feedback in digital environments, and supporting student engagement in asynchronous settings.
Many questions related to the effective design, delivery, and support of K-12 digital learning
require research-based responses. If educator preparation does not include the lessons from this
scholarship in their programming, it will not impact practice in the field. Questions about when
to use synchronous versus asynchronous instruction, how to foster meaningful student
engagement in virtual settings, and ways to effectively integrate emerging technologies like
artificial intelligence — just to name a few — all require systematic investigation. While much of
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the focus has been on teacher preparation, it was acknowledged that there are unique aspects of
leading a digital learning school or program and that administrators and other school leaders also
needed better preparation. Simply put, research must also examine how to best prepare all
educators for the unique aspects of digital learning.

Leading up to and since the COVID-19 pandemic, there has been mounting evidence that teacher
preparation programs have failed to adequately prepare educators for teaching in digital learning
environments. Despite repeated warnings about the need for teacher readiness in the face of
potential school disruptions, studies have shown that only a very small number of teacher
education programs prepared pre-service teachers for digital learning before 2020. For example,
several studies have found that online field experiences were rare in the United States. Kennedy
and Archambault (2012) reported that only 1.3% of US teacher education programs prepared
pre-service teachers for online learning by providing field experiences in virtual schools. A
follow-up study five years later indicated that the figure had increased to 4.1% of the responding
teacher education programs (Archambault et al., 2016). A similar study of Canadian universities
found that 26.7% of respondents suggested they provided online field experiences, although it
appeared that these were more focused on blended learning experiences (Archibald et al., 2020;
Siko et al., 2024).

This lack of preparation became evident when schools worldwide were forced to quickly
transition to emergency remote teaching in response to the pandemic (Compton et al., 2021).
Despite historical precedents of school disruptions (Barbour, 2010; Barbour et al., 2011;
Baytiyeh, 2018; Jackson & Ahmed, 2020; Mackey et al., 2012), the education community was
caught unprepared when widespread school closures that began in March 2020 due to the
COVID-19 pandemic (Babbar & Gupta, 2022; McCarthy, 2020; Prihartono et al., 2024).
Research during the pandemic revealed that teachers struggled significantly with remote
instruction, experiencing exhaustion while providing reduced content and fewer student
interactions (Bartlet, 2022). Even educators with prior technology training found it challenging
to adapt to fully online teaching (Francom et al., 2021; Howard et al., 2021; Trust & Whalen,
2021), particularly in addressing student isolation and educational inequities (Woo et al., 2023).
In response, there have been calls for systematic reforms to teacher education programs,
including mandatory training in online and remote teaching competencies (Trust & Whalen,
2020), practical experience through online teaching practicums (Lahr & Welch, 2023), and
comprehensive preparation for crisis adaptations (Hill et al., 2020; Van Nuland et al., 2020).
Finally, in their post-pandemic replication of the earlier studies (Archambault et al., 2016;
Kennedy & Archambault, 2012), Woo et al. (2025) found that the percentage of teacher
education programs providing online field experiences had only increased to 14% of responding
institutions.

Research has also consistently demonstrated that educational leadership programs do not do
enough to prepare administrators for digital learning environments. For example, McLeod and
Richardson (2011) described the literature between 1997 and 2009 in leadership preparation
involving technology as a ‘dearth of technology coverage,” with many aspects of technology left
out of school leader preparation — including digital learning. Moreover, LaFrance and Beck
(2014) found that only 9% of NCATE-accredited educational leadership programs provided field
experiences in virtual school settings, suggesting that most aspiring administrators were prepared
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exclusively for brick-and-mortar schools. Similarly, Richardson et al. (2015) noted that very few
educational leadership programs offered field experience options in digital learning, suggesting
that pre-service school leaders were rarely exposed to this form of school leadership preparation.
A few years later, McLeod and Richardson (2018) noted that despite the growing presence of
digital learning in K-12 education, the research literature addressing school administrators and
K-12 digital learning remained sparse, describing the field of study as "essentially a green field,
wide open for any and all explorations" (p. 398).

The COVID-19 pandemic further exposed the deficiency in preparation of school leaders for K-
12 digital learning. Azukas (2022) reported that the majority of educational leaders were
unprepared for digital environments, forcing them to abruptly transition to digital instructional
leadership while simultaneously struggling with hardware, software, and infrastructure
challenges and preparing teachers for digital instruction. Additionally, Robertson and Sivia
(2022) found that effective digital school leadership required specialized competencies beyond
traditional administrative skills, including creating digital communities, practicing strategic
listening, building trust in distributed environments, and advocating for digital programs within
broader educational systems. The lack of preparation for school leaders is particularly
concerning given recent research showing that 44% of virtual school principals felt only
somewhat well prepared by their traditional principal preparation programs, with 21% feeling
somewhat poorly or extremely poorly prepared to lead these digitally focused schools (Skousen
& Vogel, 2024). The absence of relevant preparation of school leaders creates a critical gap that
leaves administrators underprepared for the unique challenges of digital school leadership.

As K-12 digital learning becomes increasingly necessary due to various disruptions (Black et al.,
2022; Miller & Hui, 2022; Milman, 2014; Rush et al., 2016), educator preparation must evolve to
ensure teachers can effectively teach across multiple instructional formats and settings (Johnson,
2023). In one of the clearest articulations of the need to reform educator preparation programs to
prepare all educators for K-12 digital learning, Hodges and his colleagues put forth two main
goals with six specific objectives (Barbour et al., 2023; Barbour & Hodges, 2024a; 2024b; 2025;
Hodges et al., 2022).

1. Scholars need funded efforts to develop promising practices and frameworks that
educator preparation programs can use and be evaluated against.

a. Scholars must develop validated, research-based standards.

b. Metrics and instruments must be created and/or refined to further assess
and support the growth of educators’ knowledge, skills, and attitudes
toward teaching in K-12 digital learning.

2. Educator preparation programs must be required to provide educators with
experience in designing, delivering, and facilitating digital instruction, as well as
learning themselves in a digital environment.

a. Educator preparation programs should provide educators with the
opportunity to experience digital learning as students.

b. There must be sufficient coursework to give educators access to
knowledge, skills, and attitudes related to K-12 digital learning.

c. Educator preparation programs must include field experiences in K-12

digital learning environments.
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d. Accrediting bodies and state agencies must require that Educator
preparation programs provide meaningful and useful preparation to deliver
and administer K-12 digital learning.

The historical gap in preparing educators to use technology for effective instruction, including
digital learning, extends beyond just the recent pandemic response. Even before COVID-19, pre-
service teachers were often not receiving sufficient preparation to use technology effectively, and
when professional development was provided to in-service teachers, it typically focused
narrowly on tool use rather than pedagogical approaches for teaching with technology (Bond et
al., 2019). The pandemic further underscored the need for all administrators to understand digital
learning tools and environments better, as there is a more frequent need to utilize these remote
learning settings to ensure continuity of learning. This disconnect between traditional educator
preparation and the growing need for teachers and administrators to be prepared for K-12 digital
learning has left many educators ill-equipped to design and facilitate effective digital learning
experiences.

Key Questions for Researchers

Without robust research in educator preparation and development for digital learning, we risk
perpetuating ineffective practices and failing to realize the potential of digital education. As
digital learning becomes increasingly integral to K-12 education, investing in research that
guides how we prepare, support, and develop teachers and administrators for these environments
is important and essential for ensuring equitable, high-quality learning experiences for all
students. We recommend a research agenda examining the significant gaps in teacher preparation
and professional development for digital teaching, focusing on digital pedagogy, teacher
competency development, and the transition from face-to-face to emergency remote teaching
environments.

I. How do current teacher preparation programs address (or fail to address) the development
of digital pedagogical practices, and what essential components should be included in
pre-service teacher education to prepare teachers for digital instruction?

2. Is there a relationship between specific preparation approaches and educator effectiveness
in digital environments? If so, what specific preparation approaches have the best
outcomes?

3. What professional development models and approaches are most effective in supporting

in-service teachers' transition from face-to-face to digital teaching environments, and how
can these be systematically evaluated?

4. How do effective teaching practices transform when moving from traditional to digital
environments, and what specific digital competencies are required for successful digital
instruction?

5. What frameworks and metrics should be used to evaluate teacher effectiveness in digital
environments, and how do these differ from traditional classroom teaching evaluation
methods?

6. What ongoing support structures and professional learning opportunities best facilitate
the development of teacher competency in digital teaching environments?
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Appendix A
Shaping the Future of Digital Learning Research

We’re inviting leaders like you to help shape the next wave of research in digital learning. This
survey aims to gather insights on what research would be most valuable for your online and
hybrid programs. Your feedback will directly guide researchers in producing actionable data that
supports your efforts and proves the effectiveness of your practices for students.

There already exists research on digital learning. Over the course of two editions of the
Handbook of Research on K-12 Online and Blended Learning published in 2014 and 2018,
research on the following K-12 digital learning topics were reviewed.

Teaching in content domains: The role of:
e Mathematics e Teacher preparation
e Literacy and language arts e Professional development
e Physical education e Mentoring
e Social studies e School administration
e Science o Parental involvement
e World languages e School psychologist

e School libraries and school librarians
Serving different populations of students:

e Juvenile justice system Emerging strategies and/or tools:
e At-risk students e Open education resources
o Students with disabilities e Virtual reality/augmented reality
o Students with severe health impairment e Gamification
e Mobile learning
Instructional environments e Personalized learning
e C(lass size e Universal design for learning
e Social interaction e School culture

e Personal learning environments

Using this list as a source for ideas and inspiration, please respond to the following.

1. Please list research topics that would be of particular help for you when it comes to the design
of K-12 digital learning.

2. Please list research topics that would be of particular help for you when it comes to the
delivery of K-12 digital learning (i.e., the provision of instruction).

3. Please list research topics that would be of particular help for you when it comes to the
support of K-12 digital learning (i.e., ways to provide support beyond the instruction provided by
the digital learning teacher).

4. Please list research topics that would be of particular help for you when it comes to the
administration of K-12 digital learning.
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5. Please list research topics that would be of particular help for you when it comes to the

preparation of educators for K-12 digital learning.

Thank you for sharing your research needs. On this final page of the survey, please use the
provided scales to respond to each of the statements below regarding your perceptions of

educational research.

6. How often have you encountered research that:

Never

Sometimes

Frequently

All of
the time

Expanded your understanding of an issue?

Provided a common language and set of ideas
for you and your colleagues?

Provided a framework for structuring
improvement efforts?

Suggested alternative solutions to a problem?

Brought attention to an issue that your school
or program has not yet faced?

Changed the way you look at problems facing
your school/program?

7. To what extent do you agree with each of the following statements?

Strongly
disagree

Disagree

Agree

Strongly
agree

Research helps identify solutions to problems
facing schools.

There is a disconnect between the research world
and the educational world.

Research addresses questions that help us make
better decisions about schools.

When confronted with a new problem or
decision, it is valuable to speak with education
researchers.

8. To what extent do you agree with each of the following statements?

Strongly
disagree

Disagree

Agree

Strongly
agree

Education research is too narrow to be useful to
district and school leaders.

Education researchers work in an ivory tower and
are isolated from practice.

By the time research findings are published, they
are no longer useful to me.

Research can address practical problems facing
schools.
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Researchers provide a valuable service to
education practitioners.

Education researchers are unbiased.

Education research is a waste of money.

Education research provides results that can help
leaders improve educational outcomes.

9. To what extent do you agree with each of the following statements?

Strongly
disagree

Disagree

Agree

Strongly
agree

The claims that research studies make are
trustworthy.

Education research reports are rarely consistent
with each other.

Education research can be used to support my
opinion.

Education research is generally conducted to
improve the careers of researchers, not to
improve schools.

A well-designed study with strong findings can
change people’s minds.

Researchers frame their results to make political
points.

Education research is usually objective.

I can find evidence to contradict the findings of
any education research study.

10. Which of the following best describes your current position?

Administrator
Teacher

Staff

Other

11. Which best describes your school or program?

Fully online
Blended

Fully in person
Other

12. In which country do you currently reside?
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Appendix B
Shaping the Future of Digital Learning Research

We’re inviting digital learning teachers and leaders like you to help shape the next wave of
research in the field. This survey aims to gather insights on what research would be most
valuable for your digital learning programs. Your feedback will directly guide researchers in
producing actionable data that supports your efforts and proves the effectiveness of your
practices for students.

At the recent 2025 Digital Learning Annual Conference we released Bridging the Gap Between
Research and Practice: A DLAC Research Agenda Phase One, which outlined 10 research areas
based on focus groups and surveys of digital learning teachers and leaders. The purpose of this
survey is to gain additional feedback on these research areas and to further develop the overall
research agenda.

1. Using the provided scale, please rate the importance of each of these research areas. (You can
read the full-one page description for each research area at https://www.deelac.com/insight/a-
dlac-research-agenda-phase-one/).

(a) Structure of Learning

K-12 digital learning program structures significantly impact student outcomes, with continuous
enrollment offering flexibility but presenting challenges in instructional design and support,
while cohort-based models provide structure but may not accommodate diverse student needs.
Research indicates that the timing of enrollment and degree of flexibility in pacing can
measurably affect student performance, highlighting the need to balance personalization with
appropriate structure to optimize achievement and engagement in digital learning environments.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
Unimportant
Neutral
Important
Extremely Important

(b) Modalities

Synchronous instruction historically played a minor role in K-12 digital learning programs
(primarily outside the US), but the pandemic's widespread "Zoom school" experience, despite its
poor quality, sparked renewed interest in real-time digital learning interactions. Rather than
choosing between synchronous and asynchronous approaches, future research should focus on
developing adaptive strategies that leverage the unique affordances of each modality to meet
diverse student needs, recognizing that educational effectiveness depends not on the medium
itself but on how its specific strengths and limitations are utilized in K-12 digital environments.
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Please rate the importance of the research topic Modalities.
(c) Assessment of Learning

Digital learning environments require tailored assessment strategies as traditional models like
standardized tests are poorly suited for diverse, asynchronous, and personalized digital contexts,
creating an urgent need to investigate how alternative approaches impact student performance,
academic integrity, and educational equity. Research should focus on developing more inclusive
digital assessment practices that maintain validity and reliability while leveraging learning
analytics for real-time feedback, especially as Al tools become more prevalent and potentially
challenge traditional notions of academic integrity.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
Unimportant
Neutral
Important
Extremely Important

(d) Student Readiness

Research into K-12 digital learning must address not only how teaching differs in digital contexts
but also the unique skills and traits students need for success in these environments, as traditional
readiness instruments have identified both external factors like workspace access and internal
qualities such as risk-taking, organization, and reading comprehension. These readiness
assessments create an implementation dilemma that has received little research attention:
whether to use them as enrollment gatekeepers or as tools to identify needed supports, raising
further questions about when and how interventions should occur—whether through pre-
enrollment orientation, concurrent support during coursework, or tailored approaches based on
specific weaknesses.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
Unimportant
Neutral
Important
Extremely Important

(e) Instructional Strategies

K-12 digital learning has increasingly needed to accommodate diverse learners through
accessibility features (like text-to-speech and translations) and personalized learning approaches
using algorithms and Al, alongside differentiation and individualization strategies mandated by
education laws like IDEA. Despite these efforts, children with disabilities, children of Color, and
children from lower socioeconomic backgrounds have experienced worse outcomes in digital
learning environments during the pandemic and beyond—as measured by attendance,
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achievement, and educational progression—often resulting in these students being discouraged
from digital learning rather than receiving targeted support to address their specific needs.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
Unimportant
Neutral
Important
Extremely Important

(f) Special Populations

K-12 digital learning environments must support diverse learners, including those with identified
disabilities protected under IDEA (requiring full parental participation in service planning) and
English learners from various backgrounds who have legal protections ensuring their right to
education. Historical approaches of isolating struggling students for intensive interventions or
relying heavily on computer-based "personalized learning" are legally problematic for IDEA-
protected students and ethically questionable for others, highlighting the need for research on
how to effectively support all students in digital learning contexts without resorting to chronic
separation from peers.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
Unimportant
Neutral
Important
Extremely Important

(g) Engagement and Interaction

Digital learner engagement, recognized as crucial for academic success in K-12 digital
education, encompasses three interconnected dimensions: affective (emotional), behavioral
(physical), and cognitive (mental) engagement, all of which occur within specific contextual
environments including course materials, interactions with educators, and personal support
networks. Further research is needed to better understand digital learner engagement and develop
more effective strategies to foster it, as this could help address the lower pass rates often
observed in digital courses compared to in-person learning.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
Unimportant
Neutral
Important
Extremely Important

(h) Support Systems
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Digital learning success depends on comprehensive support systems that extend beyond
instructional strategies to include family engagement, school interventions, and community
partnerships, with the specific support structures varying significantly depending on whether
programs are fully online, blended, or supplemental. Further research is needed to understand
how different digital learning models shape parental responsibilities, identify best practices for
supporting struggling students, and determine how schools can equitably support diverse
populations through proactive identification of academic, social, and emotional needs.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
Unimportant
Neutral
Important
Extremely Important

(1) Emerging Technologies

Emerging technologies in K-12 education utilize immersion through system (technical
environments), narrative (contextual frameworks), and agency (user empowerment) dimensions,
with specific applications including Al-powered adaptive learning tools, AR/VR simulations,
and advanced learning analytics that enhance teaching effectiveness and student engagement.
The successful implementation of these technologies requires collaborative strategies among
educators, policymakers, and technologists to address challenges such as the digital divide,
algorithmic bias, and data privacy concerns in order to ensure equitable access and responsible
use.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
Unimportant
Neutral
Important
Extremely Important

(j) Educator Preparation and Development

The COVID-19 pandemic exposed a critical shortcoming in teacher preparation programs, which
historically failed to equip educators with the specific pedagogical competencies needed for
effective digital teaching beyond mere technology tool use, leaving many teachers unprepared
when schools were forced to transition to remote instruction. Research is needed to address these
significant gaps in teacher preparation and professional development, focusing specifically on
digital pedagogy, teacher competency development, and effective transitions between face-to-
face and remote teaching environments.

Please rate the importance of the research topic Structure of Learning.
Extremely Unimportant
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Unimportant

Neutral

Important

Extremely Important

2. When you consider the 10 research areas (click here to access the full document):

Structure of Learning

Modalities

Assessment of Learning

Student Readiness

Instructional Strategies

Special Populations

Engagement and Interaction

Support Systems

Emerging Technologies

Educator Preparation and Development

a. Are there any of these research areas that you feel should be combined? If yes, please indicate
which ones and why.

b. Are there any of these research areas that you feel should be broken into multiple areas? If yes,
please indicate which one(s) and why.

c. Are there any of these research areas that you feel should be removed as not being useful? If
yes, please indicate which one(s) and why.

d. Are there any research areas that you feel are important to the field that have not been
included in this list? If yes, please describe the research area you feel was missed.

3. When you think about your own digital learning practice and/or organization, is there
something in particular that you or your organization does that you think would make for a good
research study based on one or more of these ten research areas? If yes, briefly describe what it is
you are doing.

Yes
No

If yes, briefly describe what it is you are doing.

If you are open to us contacting you to learn more about what you are doing,
please share your contact information.

Name

Email
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4. Which of the following best describes your current position?

Administrator
Teacher

Staff

Other

5. Which best describes your school or program?

Fully online
Blended

Fully in person
Other

6. In which country do you currently reside?
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