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ARTICLE INFO  ABSTRACT 
 
 

As learning practices shift toward digital-centric contexts, the metacognitive demands placed on 
learners intensify. The concept of "digital metacognition" subsumes awareness and control of 
one's cognitive processes in digital environments, where confounding variables like information 
overload, interface complexity and asynchronous communication complicate monitoring, strategy 
selection and appraisal. Objective: This conceptual article synthesizes classic theories of 
metacognition with constructs from self- regulated learning (SRL), the Metacognitive and 
Affective Model of SRL (MASRL) and connectivism in order to clarify the nature of digital 
metacognition in Open and Distance Education (ODE) and map these understandings into 
actionable design principles. Methods: We conducted a narrative synthesis of seminal as well as 
contemporary literature on metacognition, SRL, ODE and learning analytics/AI. Results: We 
provide (1) a definition and limits of digital metacognition; (2) the ways digital contexts 
exacerbate metacognitive load (e.g., hypermedia navigation, credibility of information, 
distractions); (3) a triadic model that aligns planning, monitoring, and evaluation with analytics-
infused scaffolding; and (4) eight instructional design principles that include prompts, dashboards, 
collaborative structures and assessment methods. In addition, we present a brief rubric (DigiMeta-
R) designed for course designers to review the availability of digital metacognitive supports. 
Conclusion: By casting digital metacognition as a core learning outcome in ODE, technology is 
recast from a "delivery channel" into a "metacognitive habitat." Courses that feature explicit 
strategy instruction, reflective telemetry and social sensemaking are likely to strengthen learner 
persistence and transferability. Future research should empirically test the posited principles and 
validate the rubric across disciplines and learner populations. 
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INTRODUCTION 
 
Metacognition—awareness of and control over one’s cognitive 
processes—has anchored explanations of successful learning for 
decades. In Open and Distance Education (ODE), where learners must 
plan, monitor and evaluate with minimal synchronous support, 
metacognitive ability is not peripheral; it is the operating system of 
success. Yet the digital environment poses distinctive demands: 
branching hyperlink paths, attention economics, credibility judgments 
at scale, algorithmic mediation of content and data traces that can be 
ignored—or leveraged—for reflection. We develop digital 
metacognition as a necessary extension of traditional metacognition 
for contemporary digital learning settings. By digital metacognition, 
we refer to the control of learning in data- dense, algorithmically 
mediated spaces, combining: (i) navigational control and search 
strategy, (ii) source critiquing and credibility heuristics, (iii) attention 
management across multimodal streams, (iv) algorithmic awareness 

 
(how feeds, recommendations, and filters influence what is viewed), 
(v) analytics literacy (reading dashboards and acting on indicators), 
and (vi) human–AI co-agency with ethical safeguards (prompting, 
verifying, citing, and deciding when to refuse or override AI 
suggestions). Scope. Our scope encompasses secondary and tertiary 
education in blended and distance modes. The construct is uniform 
across levels, but developmental conditions influence enactment: 
adolescents generally need more robust, teacher-mediated scaffolds 
(bounded tasks, explicit modeling, parental/guardian consent for data 
use), whereas university students can take on more self-direction, 
portfolio- based transfer and analytics-based self-regulation. We thus 
unfold design principles in two implementation lanes—school-level 
and tertiary—so supports are age-appropriate, ethically compliant and 
viable within institutional limitations. This research synthesizes 
principles from Self-Regulated Learning (SRL), the Metacognitive 
and Affective model of SRL (MASRL) and connectivism to explain 
the operation of digital metacognition and instructional design. We 
offer three primary contributions: (a) we clarify the construct definition 
and determine its theoretical bases; (b) we examine how Online 
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Distance Education (ODE) increases metacognitive demands and 
outline the conditions under which digital metacognition takes on 
particular significance in secondary and tertiary education; and (c) we 
extract design principles that operationalize the theoretical framework 
for everyday use, including analytics-informed and AI-supported 
scaffolding for education instruction and program planning. The result 
is a mid-range framework—both conceptually rigorous and practically 
oriented—aimed at school and university educators and administrators. 
 

MATERIALS AND METHODS 
 
Design and scope. Conceptual/narrative synthesis. We triangulated 
early metacognition research (knowledge vs. regulation; planning–
monitoring–evaluation) with Self-Regulated Learning (SRL) 
(forethought–performance–reflection), Metacognitive and Affective 
SRL (MASRL) (integration of metacognitive, motivational, and 
affective systems), connectivism (networked knowledge and personal 
learning networks) and recent work on learning analytics and 
educational AI. 
 
Sources and selection. We used purposive and theoretical sampling 
across peer-reviewed articles, seminal book chapters and authoritative 
reviews that represent each theoretical pillar and Open/Distance 
Education (ODE) applications. Retrieval combined seed papers with 
backward/forward citation chasing and targeted database searches 
(e.g., ERIC/education indexes and general scholarly search). English- 
language sources were prioritized; grey literature was consulted 
selectively for definitions and design exemplars. 
 
Inclusion logic. References that (a) explain mechanisms of 
metacognitive regulation; (b) model affect/motivation within SRL; (c) 
theorize networked/digital learning; and (d) study dashboards, 
prompts, or AI tutors as metacognitive scaffolds.  
 
Exclusion logic. Empirical micro-effects not scalable to ODE design; 
technical analytics papers without pedagogical context. 
 
Analysis. Thematic coding focused on: (1) construct definition and 
boundaries; (2) ODE-specific stressors/opportunities for 
metacognition; and (3) actionable design heuristics. We used constant- 
comparative synthesis with memoing and negative-case checks; 
disagreements were resolved by discussion and revision of category 
labels. The synthesis yielded an integrated model and a checklist-type 
rubric. 
 
Outputs. Detailed anchors and expected evidence are provided in 
Appendix 2, with calibration exemplars in Appendix 3; pre-specified 
gating rules are also reported in Appendix 2. No rubric scores are 
analyzed in this paper; the instrument is provided for transparency 
and reuse. 
 

RESULTS 
 
Defining Digital Metacognition: Online metacognition is the 
awareness, monitoring and control of cognition in online 
settings, blending traditional metacognitive processes with digital 
literacies (credibility assessment, identity construction, tool 
orchestration) and with students' affective– motivational states. In 
ODE, it is most usefully addressed as a three- layered construct with 
interlocking strata: 
 

• Task–strategy layer: students' declarative, procedural and 
conditional knowledge regarding strategies (e.g., spaced 
retrieval, dual coding) accommodated for hypermedia and 
multimodal content. 

• Platform–data layer: fluency in reading one's own trace data 
(time- on-task, quiz attempts, pacing) and translating them 
into regulation moves (rescheduling, rewatching, help-
seeking). 

• Network–credibility layer: competence in choosing 

sources, evaluating assertions and using personal learning 
networks without abdicating judgment entirely to algorithms 
or artificial intelligence. Operationalization is on a process 
× context matrix: Planning, Monitoring, Evaluation crossed 
with (a) content consumption (video, text, simulation), (b) 
production (assignments, forums), and (c) interaction 
(peer/teacher/AI). The matrix renders invisible regulation 
visible and designable. 
 

R2. Why ODE Increases Metacognitive Demand 
 
ODE enhances metacognitive demands through four mechanisms: 
 
• Choice proliferation: hyperlinked paths and optional resources 

increase decision points, heightening planning requirements and 
vulnerability to "option fatigue." 

• Asynchrony and lack of timely feedback: fewer immediate cues 
place the onus of monitoring on the learner, who has to produce 
internal feedback and calibrate progress in the absence of teacher 
gaze. 

• Competition for attention: notification ecologies disrupt focus; 
students need to employ inhibition and environmental design (e.g., 
batching, do-not-disturb) as tactics. 

• Data traces as mirrors: platforms create mirrors of activity 
(dashboards, progress bars). Mirrors can inform, mislead or 
demotivate depending on framing, indicator choice and learners' 
beliefs. 
 

These mechanisms interface with previous knowledge, computer 
literacy and learning emotions (interest, frustration). When out of 
alignment, they yield overconfidence (illusions of knowing) or 
avoidance; when in alignment, they facilitate strategic persistence. 
 
R3. Triadic alignment model (planning–monitoring–evaluation × 
digital affordances) 
 
We suggest an alignment model that connects every phase of regulation 
to a family of digital supports and the regulation moves that they 
should elicit. 
 

• Planning → Supports: workload visualizations; backward-
planning templates; AI planning copilots. Target moves: goal 
setting, task analysis, resource curation, timeboxing. Risks: 
over delegation to AI; optimistic bias. 

• Monitoring → Supports: inline comprehension checks; 
confidence ratings; micro-reflection prompts; anomaly alerts 
(e.g., inactivity, rapid guessing); peer explanation protocols. 
Target moves: strategy adjustment, help-seeking, attention 
reset. Risks: alert fatigue; shame- based comparisons. 

• Evaluation → Supports: post-task reflections tied to trace data; 
error analyses with strategy feedback; portfolio checkpoints. 
Target moves: attribution reappraisal, consolidation, transfer 
planning. Risks: outcome myopia (grades over process), late 
reflection with no redesign of study plans. 
 

The model predicts that combining an explicit "what now?" prompt 
with every support produces more value than the use of dashboards 
alone. Additionally, it predicts decreasing returns when support is 
redundant or contradictory. 
 
R4. Eight design principles (deepened with mechanisms, pitfalls, and 

exemplars) 
P1. Make strategies explicit: Teach named strategies with digital 

adaptations (e.g., note templates for video lectures; hyperlink 
mapping). Model aloud and provide checklists. Pitfall: generic 
tips without situated practice. 

P2. Tool reflection: Insert pre/during/post prompts that are concise, 
targeted and consequential (they unlock hints, adjust pacing or 
inform coaching). Pitfall: reflective busy work with no 
downstream application. 

P3. Calibrate challenge: Use adaptive release and choice architectures 
(e.g., core path + stretch options) to manage cognitive load. 
Pitfall: "choose your own adventure" chaos without guidance. 
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Figure 1. Triadic Alignment Model for Digital Metacognition in 

ODE 

 
P4. Social sensemaking: Structure roles (summarizer, skeptic, 

connector) and routines (1–2–all, reciprocal teaching) that 
externalize monitoring. Pitfall: unmoderated 
speed over sense. P5. Dashboard literacy: Instruct students to read 
a limited number of actionable metrics 
engagement) and disregard vanity metrics. Offer playbooks ("If 
pacing is red → reschedule using X"). Pitfall: comparative 
leaderboards that discourage late beginners. 

P6. Self-regulation feedback: Highlight process
(strategy utilization, effort regulation) and include feedforward 
(next steps). Pitfall: grade dump with no guidance.

P7. AI as scaffold, not autopilot: Place AI in a supportive role for 
planning and monitoring (hinting, decomposition, examples) with 
transparency regarding limitations and with friction that preserves 
agency (e.g., have learners paraphrase a plan).
vending machines. 

P8. Privacy and identity: Educate with micro-lessons on consent, data 
minimization, and seeking help. Offer opt-ins and coarse
views of data. Pitfall: opaque analytics that destroy trust.

R5. DigiMeta-R rubric (extended use-cases) 
We specified a 10-item rubric (0–2 each; max 20) with pre

thresholds—Emerging (≤8), Developing (9–14), Mature (
and used it as a guidance checklist. Scoring requires item
artifacts (e.g., screenshots, templates, prompt banks). Detailed 
anchors, expected evidence and calibration exemplars are in 
Appendix B; No rubric scores are analyzed in this paper.

 
Items: 
 
1. Prompt coverage (pre/during/post). 
2. Analytics interpretability. 
3. Strategy instruction (taught–modeled–practiced).
4. Social monitoring structures. 
5. AI scaffolding with agency safeguards. 
6. Ethical data practices. 
7. Feedback quality (process +feedforward). 
8. Cognitive load management (adaptive release/choice
9. Dashboard literacy materials (playbooks + examples).
10. Transfer supports (portfolio, far-transfer tasks).
 
R6. Propositions for empirical testing (testable claims)
 
• P1 (Alignment effect): Classes using aligned supports during all 

three phases show more improvement in metacognitive strategy 
use and persistence compared to classes with dashboards only.

• P2 (Mirror framing): Mastery-oriented, normative framing of 
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Figure 1. Triadic Alignment Model for Digital Metacognition in 

P4. Social sensemaking: Structure roles (summarizer, skeptic, 
all, reciprocal teaching) that 

 forums that reward 
sense. P5. Dashboard literacy: Instruct students to read 

 (pacing, mastery, 
vanity metrics. Offer playbooks ("If 

→ reschedule using X"). Pitfall: comparative 

regulation feedback: Highlight process-level feedback 
(strategy utilization, effort regulation) and include feedforward 
(next steps). Pitfall: grade dump with no guidance. 

e AI in a supportive role for 
planning and monitoring (hinting, decomposition, examples) with 
transparency regarding limitations and with friction that preserves 

plan). Pitfall: answer 

lessons on consent, data 
ins and coarse-grained 

views of data. Pitfall: opaque analytics that destroy trust. 

2 each; max 20) with pre-specified 
14), Mature (≥15)—

and used it as a guidance checklist. Scoring requires item-level 
artifacts (e.g., screenshots, templates, prompt banks). Detailed 

d calibration exemplars are in 
; No rubric scores are analyzed in this paper. 

practiced). 

release/choice architecture). 
examples). 

tasks). 

claims) 

P1 (Alignment effect): Classes using aligned supports during all 
three phases show more improvement in metacognitive strategy 

dashboards only. 
oriented, normative framing of 

analytics enhances calibration and help
social comparison framing. 

• P3 (Friction for agency): Light
plans) moderates the risk of overreliance on AI while preserving 
benefit. 

• P4 (Social externalization): Organized peer explanation minimizes 
illusions of knowing and maximizes long

• P5 (Transfer scaffolding): Trace
enhance higher-transfer performance on later tasks.

 

 
Figure 2. DigiMeta-R thresholds by level. Scores sum across 10 

items (0–2 each; max 20). Levels: Emerging (
14), Mature (

 
DISCUSSION 

 
This synthesis reframes metacognition for digital contexts by: 
articulating a process × context matrix that surfaces regulation needs 
across consumption, production, and interaction; (b) integrating 
MASRL’s affective–motivational components to explain why the 
same dashboard can motivate or demoralize; and (c) spec
alignment conditions under which analytics and AI move from 
description to regulation. It locates digital metacognition at the hinge 
of three literatures—SRL, learning analytics, and digital/network 
literacies—clarifying overlaps and boundaries (e.g
cognition concerns beliefs about knowledge; dashboard literacy 
concerns acting on indicators). Design
to playbooks) For program leaders:
quality ritual; require courses to pass the 
launch. For instructors: publish a 
Addendum (goals, strategies, dashboard playbook, help
map). For instructional designers: pair every analytic with a prescribed 
learner move and a just-in-time micro
architectures for unnecessary branching. For student support: train 
tutors to coach strategies, not just content. Equity,
Analytics and AI can amplify 
Provide on-ramps (micro-modules on dashboard literacy), privacy
preserving defaults, and transparent explanations of data
low-tech alternatives for learners
help-seeking to counter stigma; avoid public leaderboards; prefer 
private, mastery-oriented feedback. Measurement and evidence 
combine self-report instruments (metacognitive awareness, strategy 
inventories) with performance traces (spacing, revisit behavior, 
latency) and low-burden experience sampling
Validate dashboards as interventions 
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analytics enhances calibration and help-seeking compared to 

Light friction (e.g., requiring restated 
of overreliance on AI while preserving 

P4 (Social externalization): Organized peer explanation minimizes 
illusions of knowing and maximizes long-lasting learning. 
P5 (Transfer scaffolding): Trace-linked assessment questions 

r performance on later tasks. 

 

R thresholds by level. Scores sum across 10 
2 each; max 20). Levels: Emerging (≤8), Developing (9–

14), Mature (≥15) 

This synthesis reframes metacognition for digital contexts by: (a) 
articulating a process × context matrix that surfaces regulation needs 
across consumption, production, and interaction; (b) integrating 

motivational components to explain why the 
same dashboard can motivate or demoralize; and (c) specifying 
alignment conditions under which analytics and AI move from 
description to regulation. It locates digital metacognition at the hinge 

SRL, learning analytics, and digital/network 
clarifying overlaps and boundaries (e.g., epistemic 

cognition concerns beliefs about knowledge; dashboard literacy 
concerns acting on indicators). Design implications (from principles 

program leaders: adopt DigiMeta-R as a quarterly 
courses to pass the “Mature” threshold before 

 two-page Metacognitive Syllabus 
strategies, dashboard playbook, help-seeking 

map). For instructional designers: pair every analytic with a prescribed 
ime micro-prompt; audit choice 

architectures for unnecessary branching. For student support: train 
tutors to coach strategies, not just content. Equity, ethics and trust 

 disparities if literacy is assumed. 
modules on dashboard literacy), privacy-

preserving defaults, and transparent explanations of data use. Offer 
learners with limited access. Normalize 

seeking to counter stigma; avoid public leaderboards; prefer 
oriented feedback. Measurement and evidence 

report instruments (metacognitive awareness, strategy 
inventories) with performance traces (spacing, revisit behavior, 

burden experience sampling (confidence, emotion). 
interventions rather than mere reporting tools: 

August, 2025 



specify intended behavior change and test whether indicators actually 
drive it. Mixed-methods designs (learning logs
surface how learners interpret prompts and whether 
strategies. Boundary conditions and failure modes: The approach is 
sensitive to course pacing (block vs. drip), assessment authenticity, 
and instructor presence. Over-automation leads to complacency; over
instrumentation yields noise and reactance. Design guards include: 
limiting indicators to a handful of actionable ones; adding reflective 
friction to AI use; and scheduling reflection when it can still alter 
outcomes (mid-unit, not post-exam only). 
 
Design tensions to navigate 
 

 Automation vs. agency: give AI a coaching
answer key. 

 Visibility vs. privacy: show enough to act 
creep. 

 Standardization vs. personalization: common playbooks, 
personalized plans. 

 Speed vs. sensemaking: encourage 
strategic moments (pre-commitment prompts, checkpoint 
reflections). Research agenda (priority studies)

 
Alignment RCTs: compare aligned triad courses
controls on calibration, persistence and transfer. 2) Friction 
experiments: test minimal-click frictions that preserve ownership of 
plans. 3) Social externalization: evaluate role-structured forums on 
illusions of knowing. 4) Equity audits: examine how
scaffolds mitigate gaps for novice digital learners. 5) AI coach 
transparency: test explanations that set appropriate expectations and 
reduce overdependence. 
 
Limitations (nuanced) As a conceptual synthesis, claims are 
programmatic. The rubric needs inter-rater reliability studies and 
cross-discipline validation. The proposed measures may require 
adaptation for younger learners or for professional training contexts. 
Cultural norms around help-seeking and social comparison may 
moderate effects; designs should be locally negotiated.
 
Practical checklist (one-page implementation starter)
 

• Publish a Metacognitive Syllabus Addendum.
• Embed pre/during/post prompts tied to analytics.
• Provide a three-indicator dashboard with

each. 
• Train instructors and tutors in process feedback.
• Add light friction to AI guidance (plan restatement).
• Run a DigiMeta-R audit before launch and

 
The synthesis situates digital metacognition as a hinge
agency and platform affordances. Embedding metacognitive design is 
likely to increase persistence and transfer, particularly for adult 
learners balancing complex life commitments. The MASRL lens 
emphasizes that strategy instruction must be affect
can motivate or demoralize depending on framing; prompts should 
normalize struggle and encourage adaptive help-seeking.
perspectives expand metacognition into network navigation and 
credibility judgment, critical in misinformation-rich contexts. Further 
limitations: As a conceptual paper, we did not meta
sizes. The proposed rubric requires validation and principles should
be tested across disciplines, cultures and levels of digital
research should experimentally contrast courses with/without the full 
metacognitive package, examine affective moderators 
emotions) and study AI copilot transparency. 
 

CONCLUSION 
 

Digital metacognition recasts open and distance learning as a 
regulation challenge, not just a delivery problem. The integration 
herein makes the following three important contributions: (1) a 
calibrated construct that places metacognitive regulation withi
domains of digital literacies and affective–motivational processes; (2) 
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and test whether indicators actually 
logs + interviews) can 

prompts and whether they internalize 
strategies. Boundary conditions and failure modes: The approach is 
sensitive to course pacing (block vs. drip), assessment authenticity, 

automation leads to complacency; over- 
reactance. Design guards include: 

limiting indicators to a handful of actionable ones; adding reflective 
friction to AI use; and scheduling reflection when it can still alter 

coaching voice, not an 

 without surveillance 

common playbooks, 

 slow thinking at 
commitment prompts, checkpoint 

Research agenda (priority studies) 

courses vs. dashboard-only 
controls on calibration, persistence and transfer. 2) Friction 

click frictions that preserve ownership of 
structured forums on 

how dashboard literacy 
scaffolds mitigate gaps for novice digital learners. 5) AI coach 
transparency: test explanations that set appropriate expectations and 

Limitations (nuanced) As a conceptual synthesis, claims are 
rater reliability studies and 

oposed measures may require 
adaptation for younger learners or for professional training contexts. 

seeking and social comparison may 
moderate effects; designs should be locally negotiated. 

starter) 

Addendum. 
analytics. 

with a “what now?” for 

feedback. 
restatement). 
and after the first run. 

hinge between learner 
agency and platform affordances. Embedding metacognitive design is 

and transfer, particularly for adult 
learners balancing complex life commitments. The MASRL lens 

affect-aware: dashboards 
can motivate or demoralize depending on framing; prompts should 

seeking. Connectivist 
perspectives expand metacognition into network navigation and 

rich contexts. Further 
limitations: As a conceptual paper, we did not meta-analyze effect 

proposed rubric requires validation and principles should 
digital access. Future 

research should experimentally contrast courses with/without the full 
metacognitive package, examine affective moderators (e.g., academic 

Digital metacognition recasts open and distance learning as a 
regulation challenge, not just a delivery problem. The integration 
herein makes the following three important contributions: (1) a 
calibrated construct that places metacognitive regulation within the 

motivational processes; (2) 

a triadic alignment model that links planning, monitoring, and 
evaluation processes to targeted platform affordances and learner 
activities; and (3) actionable tools—
DigiMeta-R rubric—that allow course teams to design, evaluate, and 
iteratively refine metacognitive support. For practice, the message is 
straightforward: design courses so that students can monitor their 
progress, know what to do next, and feel supported in doing so. In 
practical terms, this involves combining a limited set of actionable 
cues with clear "what now?" prompts; teaching strategy use as content 
in its own right; designing social sensemaking to externalize 
monitoring; and employing AI as a coach that prompts planning and 
reflection instead of as an answer engine. When these elements are 
aligned, adults studying at a distance
life commitments—are more likely to persist, calibrate their effort, 
and transfer strategies across tasks and 
institutions, digital metacognition
rubric facilitates light-weight pre-launch and post
the Metacognitive Syllabus Addendum institutional
for goal-setting, strategy, dashboards, and help
demands explicit on-ramps to dashboard literacy, privacy
defaults, and low-bandwidth alternatives; these protections foster trust 
while leaving regulation at center. For study,
Priority studies ought to compare
dashboard-only controls; investigate how indicator framing affects 
calibration and help-seeking; investigate "friction for agency"
coaching; and assess role-structured
mitigating illusions of knowing. Mixed
trace data, experience sampling, and interviews will be needed to 
discern how learners interpret prompts and whether they internalize 
strategies. 
 
Overall, making digital metacognition an overt learning outcome and
a design principle alters what and how we teach in ODE. By 
incorporating strategy instruction, 
and moral guardrails, course teams can tra
metacognitive ecosystems that enable
abundance with agency and direction. The model and tools here 
provide a viable way from theory to
testing and development in subsequent work.
 
APPENDIX A. DigiMeta-R — Quick

 
Scale: 0 = Not evident, 1 = Partial, 2 = Robust. Total score = sum 
across 10 items (max 20). Thresholds: Emerging 
14, Mature ≥15. 
 

Embedding Digital Metacognition in Ode: a Conceptual Synthesis, Design 

a triadic alignment model that links planning, monitoring, and 
evaluation processes to targeted platform affordances and learner 

—the eight design principles and the 
that allow course teams to design, evaluate, and 

iteratively refine metacognitive support. For practice, the message is 
straightforward: design courses so that students can monitor their 

ext, and feel supported in doing so. In 
practical terms, this involves combining a limited set of actionable 
cues with clear "what now?" prompts; teaching strategy use as content 
in its own right; designing social sensemaking to externalize 

employing AI as a coach that prompts planning and 
reflection instead of as an answer engine. When these elements are 
aligned, adults studying at a distance— typically with complicated 

are more likely to persist, calibrate their effort, 
d transfer strategies across tasks and courses. For programs and 

metacognition can be a lever for quality. The 
launch and post-first-run audits, and 

the Metacognitive Syllabus Addendum institutionalizes expectations 
setting, strategy, dashboards, and help-seeking. Equity 

ramps to dashboard literacy, privacy-preserving 
bandwidth alternatives; these protections foster trust 

er. For study, the agenda is testable. 
compare aligned triad designs with 

only controls; investigate how indicator framing affects 
seeking; investigate "friction for agency" in AI 

structured peer explanation as a means for 
mitigating illusions of knowing. Mixed-methods designs that blend 
trace data, experience sampling, and interviews will be needed to 
discern how learners interpret prompts and whether they internalize 

Overall, making digital metacognition an overt learning outcome and 
a design principle alters what and how we teach in ODE. By 

 reflective telemetry, social scaffolds 
and moral guardrails, course teams can transform platforms into 

enable students to traverse information 
abundance with agency and direction. The model and tools here 

to practice—and a map for empirical 
subsequent work. 

Quick Scoring Matrix (0–2) 

Scale: 0 = Not evident, 1 = Partial, 2 = Robust. Total score = sum 
Thresholds: Emerging ≤8, Developing 9–

 

esign Principles and an Audit Rubric 



APPENDIX B. DigiMeta-R: Anchors, Evidence & Calibration 
Exemplars: https://shorturl.at/FDhYj 
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