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[Abstract]

This study examines self-directed learning (SDL) as a core competency in digital learning environments, emphasizing goal
setting, process monitoring, and reflection. We analyzed 148 text units from 38 studies, categorizing them into six domains:
design, feedback, learning strategies, learning outcomes, user responses, and ethical considerations. Keyword network analysis
revealed that learner dashboards primarily serve as tools that support self-regulated learning and psychological factors through
feedback. Self-efficacy and metacognition emerged as central themes. Although ethical considerations appeared less frequently,
they connected all domains and were identified as essential prerequisites for dashboard utilization. This research reconceptualizes
learner dashboards as integrated learning support environments combining design, feedback, psychological, and ethical factors. It

offers foundational insights to guide future research on learning analytics dashboards from a comprehensive perspective.
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¥ 1.LAD-SDL &4 #HFo| =& 2 I 0|2 7|t

Table 1. Analytical dimensions, subcategories, definitions, and theoretical foundations of the LAD-SDL framework

Analytical Dimension Subcategory Definition Theoretical Foundation
A1 Dashboard Design characteristics that structure and Information Visualization Theory (Few [14]),
Deéi N Features present learning information, including Cognitive Load Theory (Sweller [13]), LAD
Technical- 9 visualization, interface, and layout design studies (Verbert et al., 2013 [6])
Design Dimension A2. Dashboard Methods of providing real-time and Formative Assessment Theory (Nicol &
Feedback personalized feedback on learners’ Macfarlane—Dick[16]), Self-Regulated Learning
Mechanisms performance status (Zimmerman, 1989 [5])
Learning Strate B1. Self-Directed Learners’ intentional learning behaviors, Self-Regulated Learning Theory
ling strategy Learning including goal setting, monitoring, and (Zimmerman[5]), Metacognition Theory (Flavell,
Dimension ) s ;
Strategies metacognitive strategies 1979 [9])
) B2. Self-Directed | Learning outcomes resulting from LAD use, Self-Determination Theory (Ryan & Deci,
Learning Outcome . : ' ' P . "
. . Leaming including self-efficacy, motivation, and 2000([3]), Social Cognitive Theory (Bandura,
Dimension . ’
Outcomes academic achievement 1997 [17])
C1. User Learners’ experiences and acceptance of LAD,
Responses and including usability, satisfaction, and UX Theory (Schumacher & Ifenthaler [11])
User & Ethical Engagement engagement
Dimension i i i
C2. Ethical Ethical conditions in LAD design and operation, Lealrmng Analytics Ethics Frameyvork (Slade &
Considerations including privacy, fairness, and transparency Prinsloo, 2013 [10]), Data Ethics (Pardo &
’ ’ Siemens, 2014 [18])
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AMe  EZwbdoz  ¥3elE,  RIEA
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B AEH #eEe 7)9E, 18]al ‘self-directed learning’,
‘self-regulated learning’, ‘metacognition’ & ShsAke] 2}
71Z2AA7FE Sy BT A4 7195t A AR
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Stage 1. Literature Search Stage Duplicate Records

Search Keyword Combination: » Removed
"Learner Dashboard' AND *Self-Directed Learning" (n=74)
OR"Learning Analytics"

Search Results
ERIC:n=112
Google Scholar: n=135
PubMed: n =65, Scopus: n=60
Total: 372 Records

Stage 2
l Excluded Records
P —— (n=180)
uplate RECOrSS | [ Stage 2. Records Sceened - LADorsDL
Removed luding (n=102)
(n=74) (n=289) el 1t~

— Unclear research purpose or
r—’ descriptive (n=78)
Stage 3. Records for Full -Text

Assessment (n=118) Stage 3.
Excluded Records
(n=80)
v = Not related to
LAD/SDL (n =34)
— Insufficient data or
methodology (n=29)
— Non-peer-reviewed or
conference materials (n = 17)

Final Included Studies
(n=38) —
Systematic Literature Review

T8 1. PRSMA 281 4H 385

Fig. 1. PRISMA flow diagram of study selection
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Table 2. Frequency of valid text units by analytical code and subtopic (n = 161)

4HE 671 4

2234571 93

S 2) ¥4 HF A8 R ATA T BYX IE A
(Explanatory Sequential Mixed Methods Design)' < % 2 Ao A= AAE 38He] A B0 R 2

=4
e
=

LA 24 9919l fi H2E B9l S tiAns
(LAD)S} A7) =8H5(SDL) <be] Pl E ek 594al

ofn] ke A Az wele] By mi Brkow Ao,

Analytical Code / Subtopic

Frequency of Valid

Text Units (n)

A1/ Dashboard Design Features

Keywords: visualization, interface, layout, graph, chart, heatmap, data display, usability, minimalism, clarity, dashboard
types, real-time, overview, interaction, drill=down, simplicity, Gestalt, structure, presentation, perception, design, visual
cue, schema, design principle, information layout,compact display, data density, dashboard navigation, visual
hierarchy, scanability, user—friendly, media type, perception—driven

A2/ Dashboard Feedback Mechanisms

Keywords: feedback, reflection, prompt, timing, adaptive, elaborated, KCR, response time, feedback content,
personalized, immediate feedback, delayed feedback, self-monitoring, feedback clarity, feedback usefulness,
analytics feedback, Al feedback, motivational feedback, hint, feedback strategy

32

B1/ Self-Directed Learning Strategies

Keywords: goal setting, planning, monitoring, note—taking, question generation, mind-mapping, metacognition,
reflection—in—action, study behavior, cognitive strategy, schema development, active processing, learner autonomy,
self-assessment, learning journal, critical thinking, collaborative learning, self-monitoring, learning path, cognitive
engagement, learning style, strategy instruction, visual learning, auditory learning, self-regulation, reviewing, learning
preference, personal knowledge system

28

B2/Self-Directed Learning Outcomes

Keywords: self-efficacy, learning outcomes, motivation, academic achievement, skill acquisition, performance,
engagement, comprehension, retention, test score, knowledge gain, autonomy, reflection, learning success,
metacognitive gain, cognitive load, knowledge structure, academic success, confidence, learning gains, outcome
expectation, behavioral change, learner improvement, learning effectiveness, persistence, achievement, learning curve,
competence, task completion, emotive effect

30

C1/ User Responses and Engagement

Keywords: user experience, dashboard use, student response, engagement, interaction, motivation, perceived
usefulness, feedback response, usability, learner feedback, learning response, dashboard evaluation, response
behavior, acceptance, behavioral intention, feedback usage, satisfaction, interface evaluation, cognitive response,
affective response, peer interaction

21

C2/ Ethical Considerations

Keywords: privacy, data protection, bias, fairness, ethics, consent, security, transparency, student rights, algorithmic
fairness, Al ethics, anonymity, data governance, data ownership, data use, responsibility, equity

17

2027
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Table 3. Frequency of valid text units and number of studies
by analytical code (n = 38)

Analytical Code / Number of
Subopic Reference IDs Frequency Studies (n, %)
A1. Dashboard 32 o
Design Features [20]-[25] (21.6%) 6 (15.8%)
A2. Dashboard 20
Feedback [25]-[29] (13.5%) 4 (10.5%)
Mechanisms e
B1. Self-Directed o8
Learning [16], [30]-[39] (18.9%) 11 (28.9%)
Strategies =
B2.Self-Directed 30
Learning [17], [40]-[45] (20.3%) 7 (18.4%)
Outcomes ’
C1. User o1
Responses and | [15], [46]-[51] (14.2%) 7 (18.4%)
Engagement i
C2. Ethical 17
Considerations (18], [52], [53] (11.5%) 3(7.9%)

Note. n = number of text units; LAD = Learning Analytics Dashboard.
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Fig. 2. Keyword network visualization
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Table 5. Top 10 keywords ranked by degree and
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categories
Category Keywords Degree Betweenness
sualization. intorf I . e IO Centrality Centrality
. visualization, interface, layout,
A1. Dashboard Design Features usability, design feedback A2 0.1379 0.1404
A2. Dashboard Feedback feedback, reflection, adaptive, self—efficacy B2 0.0690 0.0887
Mechani timi t
echanisms ming, promp planning B1 0.0690 0.0296
. ) metacognition, planning,
B1. Selfs?:;?g;eisswammg monitoring, note—taking, goal performance B2 0.0690 0.0296
setting interaction ci 0.0690 0.0074
. . self-efficacy, motivation, .
B2.Self-Directed Leaming academic achievement, academic B2 0.0690 0.0542
Outcomes . achievement
retention, performance
engagement, dashboard use motivation B2 0.0690 0.0739
C1. User Responses and ’ ) o
Engagement student response, interaction, interface Al 0.0690 0.0074
satisfaction
- - goal setting B1 0.0690 0.0074
C2. Ethical Considerations privacy, data protection,
’ fairness, transparency, ethics monitoring B1 0.0690 0.0074
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Table 6. Synthesis of qualitative meta-content analysis and cor:

R |FE B2 915 SR LAIRE T ol 2RI Selna

e research findings by analytical category

Analytical Category

Core Research Findings (Qualitative Synthesis)

Representative
Literature (Ref. ID)

Dashboard Design &

« Evolution from simple behavioral log visualization to actionable feedback environments.

« Streamlining of research on micro—interaction design to enhance the visual delivery and [3], [5], [46], [48]
Feedback ) ;
presentation of achievement feedback.
« |dentification of the link between dashboard—mediated visual reflection mechanisms and
planning learner metacognition. [1]. [6]. [49], [50]

« Empirical validation of the effects of autonomy and competence formation on intrinsic
motivation based on Self-Determination Theory (SDT).

Engagement & Ethics

« Comparative analysis of learner perceptions regarding dashboard usefulness, alongside
negative side effects such as cognitive overload and dashboard fatigue.

« Establishment of educational ethical guidelines and data privacy standards during the
collection, analysis, and visualization of learning data.

[21], [51]
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Table 7. List of reviewed studies (n = 38)
Author(s) ’ Source /
Ref. (Year) Title (Translated) Publisher
Martinez— ) -
[15] | Maldonado Visualizing Student Computers &
etal. (2015) Engagement and Behavior Education
Nicol & . Studies in
[16] | Macfarlane— Fggﬂf;\ée Qnggergg?rt]i:nd Higher
Dick (2006) 9 9 Education
Self-Efficacy: Toward a )
[17] B(?gc#r)a Unifying Theory of Behavioral Psy;f;silgvg\]llcal
Change
Pardo & . . — British Journal
[18] | Siemens Eth'?srl fg;jrrlm\éang;ltri];ples of Educational
(2014) Technology
Linking Learning Behavior
Sedrakyan, .Analyt'CS and L_eam'.ng, Computers in
[20]] G. etal Science Con_cepts. De_S|gn|ng Human
('2‘020) ’ a Learning Analytics Behavior
Dashboard for Feedback to
Support Learning Regulation
Paulsen & Learning Analytics
[21] Lindsay Dashboards: A Systematic |JETHE
(2024) Review
) - Journal of
Park & Cho De3|gp and Appllcatlon of Educational
[22] Learning Analytics—Based ;
(2014) Information
Dashboard ;
and Media
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de Vreugd, Learning Analytics Journal of S . . International
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