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ABSTRACT

In computer—supported collaborative learning(CSCL), instructors can monitor
collaborative activities at individual, group, and class levels through dashboards.
These dashboards should not only provide information but also guide instructors
in interpreting relevant information and taking appropriate actions to support
students. This study aims to derive design implications for dashboards that
support teachers' classroom orchestration in CSCL environments. To this end, we

analyzed teacher dashboards in the context of CSCL presented in domestic and
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s need for dashboard research that extends beyond mirroring to incorporate alerting
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class. Furthermore, the results emphasize the importance of employing appropriate
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Table 1. Inclusion/Exclusion (I/E) criteria

Inclusion criteria Exclusion criteria

Research not related to
dashboards supporting CSCL
orchestration

Research related to dashboards
supporting CSCL orchestration
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Inclusion criteria

Exclusion criteria

Research addressing
educational practices

Research not related to
education

Research on teacher—facing
dashboards in CSCL

Research on dashboards in
CSCL that are not teacher—
facing (e.g., student—facing)

Design—based or empirical
research

Literature reviews or research
that only derives design
principles without actual
dashboard development

Research within the defined
scope of CSCL explaining
collaborative tasks

Research outside the defined
scope of CSCL or lacking
explanation of collaborative
tasks

Research with sufficient
explanation of the research
settings, types of data
collected, levels of analysis and
visualizations of the dashboard

Research lacking sufficient
explanation of the research
settings, types of data
collected, levels of analysis and
visualizations of the dashboard
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FHtE At 24 &0 24 d9E HEoR B & < nEE, &9, 29028, 33], ALE= A AME
Shlth &l At U] 24 &7t & oY A 5 (Orchestration commands)[6]2 &7t} m2d
oz It 4 dlolE F32 Jeong 2[48]9] 7] < dlole] 24 235 Aol A s 7]solH, &
& Farstel skl o] BAgellA A4 2lelolE et 2 Fo7F et AFS R0t Aol 4
AE AR 52 djgshe wdlo] EAsHA] ot Alelst FE 7, A2 S AT 4 A=F F7HH 6
Rom, &4 dolElet A/ ol g=2 =1 tofEfz} Aot A- S Agste 7solth. ALE o] AWME
€ shel H3=2 S3ste] 295kt = AlIZL o 2@, 7171 Aol 7171 Alef sl 9 =)
AR, B4t ARE B AR GBS 08T 2 R WECR Loy ESHE ofZYAold B faE
e 24 Jzow agstant. eAAEod s 2lolg AAZreE Aojshe Jlsolth B et o
Table 2. Framework
Dimensions Categories Subcategories Descriptions
Educational K-12 Primary education and secondary education
levels Higher education | Post—secondary education, including universities and other institutions of higher education
Experiment Laboratories or other controlled settings
Research setting Classroom Authentic classroom situations including online classroom settings
Not specified If the research setting is not stated or specified
o Engl—user(teachers or instructors) participation in the development process (e.g., participatory
End-user’s design, co—design)
participation X No end-user participation in the development process
Not specified If whether the end-users participated or not is not specified
Online Purely online educational settings without presence of any in—class activities
Spatial context Offline Purely in—class use of the e-learning system
Blended A combination of online and in—class activities, which may vary in proportion
Research . | Synchronous Synchronous CSCL
context cmpora Asynchronous | Asynchronous CSCL
context
Both Both synchronous and asynchronous CSCL
Chat Group interactions via chat
Video . . L .
. Group interactions via video conferencing (e.g., Zoom)
I . conferencing
nteraction
modalities Forums Group interactions via online forums (e.g., posting comments)
Face—to—face | Group interactions in a face—to—face setting
Not specified | If Interaction modality is not specified
Discussion Activities involving the exchange of ideas and opinions
Problem solving | An instructional method where two or more learners share knowledge to solve problems
Pedagogical Project—based | An instructional method where learners complete authentic tasks over a period, resulting in a
approach learning final product
Collaborative L . .
L Activities where two or more learners collaborate to write a single document
writing
Level(s) of Single level Analysis conducted at a single level
analysis Multiple levels | Analysis conducted at two or more levels
Individual Analysis conducted at the individual learner level
Unit of -
analysis” Group Analysis conducted at the small-group level
Class Analysis conducted at the entire class or session level
Dashboard Asynchronous | Text written asynchronously by learners (e.g., discussion board posts, knowledge forum
text posts)

Types of data
collected”

Synchronous text

Text written synchronously by learners (e.g., chat messages)

Video/Audio Data recorded via video or audio (e..g, video recordings, audio recordings)
Log data Data that includes trace data or data generated by learners during collaborative learning
Not specified If types of data collected were not specified
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Dimensions Categories Subcategories Descriptions
Mirroring Providing information about the collaborative situation to the instructor
Alerti Providing information about the collaborative situation and notifying the instructor about
ertin . . o
. J groups that need attention or interest based on certain criteria
Orchestration ——— - —— - —
function ' Advisin Providing information about the collaborative situation, alerting about specific events, and
VI . . . . . . .
& offering recommendations on necessary actions based on the interpretation of the information
Orchestration | controlling classroom displays and applications using buttons (e.g., start, next phase, block
commands devices and unblock devices)
Dashboard

Action—related

Information about what learners do while learning (e.g., participation, task progress)

Content—related | . .
idea promisingness)

Information about what the content involved in collaborative learning (e.g., topic, discourse,

Indicator group| Result-related

Information about the result of collaborative learning (e.g., performance score)

Social-related
networks)

Information about how learners interact with others during collaboration (e.g., in—group

Other If the indicator does not fall into any of the above categories (e.g., overall view)

T Number was counted as duplicate.
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Table 3. Research context and types of data collected

(N =18)
. Frequency
Categories Reference
n %
) K-12 41.2 [29], [33], [511, [52], [57], [59], [62]
Educational levels' - -
Higher education 12 70.6 [6], [21], [36], [52], [53], [54], [55], [56], [58], [60], [61], [63]
Experiment 5 29.4 [21], [29], [33], [55], [57]
Research setting Classroom 12 | 70.6 (6], [36], [511, [531, [54], [56], [58], [59], [60], [61], [62], [63]
Not specified 1 5.9 [52]
Included 12 | 70.6 (6], [29], [33], [511, [52], [53], [54], [56], [59], [61], [62], [63]
End-user’s participation Not included 0 0.0 -
Not specified 6 353 [21], [361, [55], [57], [58], [59]
Offline 7 41.2 [21], [36], [52], [53], [55], [56], [57]
Spatial context Online 9 53.9 (6], [29], [33], [51], [54], [60], [61], [62], [63]
Both 2 11.8 [57], [58]
Synchronous 13 | 76.5 (6], [29], [33], [36], [51], [54], [56], [57], [59], [60], [61], [62], [63]
Temporal context Asynchronous 3 17.6 [211, [53], [55]
Both 2 11.8 [52], [58]
Chat 6 353 (211, [29], [57], [58], [611, [63]
Video conferencing 2 11.8 [36], [56]
Interaction modalities " Forums 4 23.5 [21], [53], [55], [58]
Face-to—face 8 47.1 [29], [33], [511, [541, [59], [601, [62], [63]
Not specified 1 5.9 [52]
Discussion 3 17.6 [53], [54], [56]
) Problem solving 11 | 64.7 (211, [29], [33], [36], [51], [55], [57], [58], [59], [61], [62], [63]
Pedagogical approach - -
Project—based learning | 1 5.9 (6]
Collaborative writing | 2 11.8 [521, [60]
Asynchronous text 7 41.2 [21], [51], [52], [53], [56]
Synchronous text 5 29.4 (6], [21], [58], [61], [63]
Types of data collected Video/Audio 4 23.5 [33], [36], [56], [60]
Log data 13 | 76.5 (6], [21], [33], [51], [52], [54], [55], [56], [57], [59], [61], [62], [63]
Not specified 1 5.9 [29]

T Number was counted as duplicate.

Table 4. Orchestration functions by context

Context Orchestration function
L Mirroring &
Spatial Temporal Mirroring errorlpg & Alerting &
Alerting .
Advising
Synchronous [36] (561, [57] -
. [21], [53], _ ~
Online | Asynchronous 55]
Both'! [52] - -
[e]", (291"
Offline | Synchronous | [51], [54] [62]" [33], [60],

(6117, [631"

Synchronous

- [59]"

Blended | Asynchronous

Both'"

[58] -

T If the dashboard includes orchestration commands
1 1 Both: synchronous and asynchronous
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Table 5. Orchestration functions by Unit and Level(s) of Analysis

Orchestration function
Level(s) of|  Unit of Mi ine & Mirroring &
analysis | analysis | Mirroring IEroring Alerting &
Alerting .
Advising
[21], [36],
Individual | [53], [54], - -
[58]
e o6l o4, | 1361 56
Group ’ ’ [571, [59], |l6], [29], [33]
[55], [59], (621
[60]
Class [53], [63] - [60]
[e], [21],
. [36], [51],
dvidwal | ps) 551, | 1se) (611, [63]
' FOUP 11581, [60],
Multiple (611, [63]
levels .
Individual
& Class 53] - -
Group B _
& Class 5]

* Number was counted as duplicate.
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Table 6. Relationship among Indicators, Visualization Types, and Unit of Analysis

Indicators

Unit of analysis

Indicator grou . Visualization type Frequenc
S0P in the group P Individual Group Class e
Text (52), 53, 58, [y, | 2O B, 16k 581 (53] 6
Bar chart [52] [33], [52], [56], [60] - 4
Line graph [21] [14] - 2
Pie chart [36], [53] - [53] 2
Participation Radar chart (6] [6] - 1
Bubble chart [52] [52] - 1
Table [36] - - 1
Action—related Event timeline [52] - - 1
Gauge chart - [36] - 1
Area chart - [55] - 1
Event timeline [61] (6], [33], [56], [61] [61] 4
Color change - (591, [62] - 2
Line graph - [54] - 1
Task progress
Bar chart - [33] - 1
Dot matrix chart [21] - - 1
Color coding [54] - - 1
Text [21] - [53] 2
Word cloud - (551, [60] - 2
Concentric circles - [6] - 1
] Bar chart - [55] - 1
Topic
Network graph - [55] - 1
Scatter plot - [55] - 1
Heatmap - [55] - 1
Content-related
Table (58] - - 1
Text [58] [60] [53] 3
) Pie chart - [55] - 1
Discourse
Scatter plot [58] - - 1
Radar chart - [55] [55] 1
Idea Text [61] [61] - 1
promisingness Table [58] B _ 1
Text - [52], [59] - 2
Result-related Performance Table [58] [58] - 1
score
Bar chart - [33] - 1
[21], [36], [531, [55], | [21], [36], [55], [56],
Network graph (561, [60] [60] [53] 6
Social-related In-group Text [52], [53] [52] [53] 2
networks
Bar chart - [55] - 1
Event timeline [21] [21] - 1
Overall view Text - - [60] 1
Text [58] [29] - 2
Instructor data Bar chart - [56] - 1
etc. Heatmap - [29] - 1
Emotion Text - - [53] 1
Student Student workspace [51] [511, [57] - 2
workspace

* Number was counted as duplicate.
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