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Research on the design of a dashboard
for instructors to monitor learner participation
in synchronous online education
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ABSTRACT

This study aims to develop an instructor dashboard for the SOEFS (Synchronous
Online Education Feedback System) to support synchronous online education.
First, the main components of synchronous online education systems were
reviewed through a literature analysis, and an initial SOEFS instructor
dashboard was designed based on the findings. Subsequently, interviews were
conducted with four instructors from various disciplines who had experience
with synchronous online teaching, to collect and analyze their opinions
regarding the dashboard’s usefulness, ease of understanding, potential
contribution to learning outcomes, and concerns. The interview results
indicated that the SOEFS instructor dashboard enables intuitive monitoring
of students’ engagement and supports the provision of immediate feedback,
thereby reducing the instructional management burden for instructors. In
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of class operations and improving learner support by systematically tracking
students’ engagement and learning performance during synchronous sessions.
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Table 1. Media preferences for synchronous online class vs. face—to—
face in the classroom

Synchronous online Face-to—face in the
class classroom

* Symbols(0): Text, Voice, * Symbol:(0): Voice,
etc. cannot be text

» Signals(X): Facial » Signals(X): Facial
expressions, etc. expressions, etc.

=]

Very low/high Medium
Slower than classroom Very fast
D] 0 X
0 X

% |A] Symbol sets: The kinds of symbols (signals) that a medium
allows as a way to convey information

% |B| Parallelism: The number of senders who can deliver a message
at the same time

% |C] Transmission velocity; The speed at which a medium sends and
receives messages

% [D] Rehearsability: The degree to which a message sender prepares
a message before sending it

% | E | Reprocessability: The degree to which the receiver can reconfirm
the message

% [12]. p.56.
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Figure 1. Dashboard using RIFF video
# [20]. p.5.

& AAAE A ZEEA, dAIRE AA|, ol-§4t 1
T 2AF o2 JYEAT A, EHALE Fof, HA
F2ERl S AE wpARE A B E A AR YR
3ol e AZs 245 dAstdth. 4, SOEFSS] =
At E4& desto] AFZlo] tiAlEE xokg A5
oh. AR, Weatg 27] A EEE waztol A A|2sto]
ARst &, 489 aeAtEolA JERE B8 -84 of
AR Eo] tigh B 52 ARSI ARl High oA
2 Bhgdste] 25 WAk tA B ES ST

Table 2. Participants

Name Gender Major
a Male Social welfare
b Female Educational Psychology
c Female Science Education
d Male Computer science
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Table 3. Interview questions

Division Questions

Is the feature easy to understand?

Usability & Does it simplify the teaching process?

effectiveness

Is it easy to manipulate SOEFS?

Does SOEES help me achieve the learning objectives?

Reactions to | Does the information provided by the SOEFS

dashboard instructor dashboard make sense as designed?
Learnin Do the features of SOEFS facilitate learning outcomes?
outcomfs Will T continue to use the functionality provided by
SOEEFS for instructors in synchronous online classes?
Ere If additional features are needed, what are they?
¢ If I need to make changes, which ones?
% (3,4, 21, 22]

3384 5 U AREA Y

= = ;l(:);

QIAHS e} A7 5ol tigt oA EA kAT 279
TFA7F HHEA v 3 24 (constant comparison method)
S Bl AALSE QIElRE 42A(HE Y — on|he]
(meaning unit) £4 — Fokg oJujehe] =& — FA|o}
SFQ| A S35 B5)ol Ax EA5titH23](Table 4 3
Z). At ER2E Bl EAU-Eol gt st el s
shof Bfg A AlEd=

Table 4. Interview analysis process

Step Related content

Discussion of overall impressions, key

Debriefing session o . .
& results, and insights from the interview

Divided meaning units into each

Meaning unit analysis . ;
interview text

Extracted out of meaning units with
regard to the context

Condensed meaning
unit analysis
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Table 5. Design principles reflected in the SOEFS instructor dashboard

Related

Design principle literature

Present visual information (graphs, pictures)
rather than text so that information can be [3], [4], [30],
intuitively understood and changes can be [31]

easily identified

Considering the space available, the most

) . [3], [30],
2 important visual elements should be placed (31]
in the most prominent places

Use appropriate visualisation methods, such
as the use of colour, shape and emphasis,

3 depending on the type and nature of the (31 131]
information
Avoid meaningless emphasis, colour changes,

4 X et X [30]
stereoscopic effects, animation effects, etc
Present numerical information accurately,

5 | taking into account the readability of the [30]

information

When visualising statistical information, the
6 | basic elements of a graphic representation [30]
are background, labels, axes, etc
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Table 6. Use visuals by analytics

Analytics information Visuals element

Online activity by participant Histogram

Activity patterns(time series analysis) Line Chart, Bar Chart

Scatter Plot, Numerical

Location of all/individual students araph, Trend line

Siginal, Trend line, Win—

Success/failure prediction Loss Chart

Sociogram

Table, Matrix

Interactions between learners

Activity summary for all students

Merged and abstracted into tthemes/
subthemes

Categorized into
themes/subthemes
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Table 7. Key features of the SOEFS Instructor Dashboard

Function Visual element

Learners participation Signal
Provide feedback
Number of people by emoji

Feedback icon

Emoji, Numerical graph

Learning activities (average) Trend line
Celebrations, video
recordings, highlights, and Icon

announcements

Identify learning status to

high/low engagement zones Icon, Trend line

Identify learning status to

difficult prediction zones Icon, Trend line

Conversation analysis Tag cloud

% [A]: Dashboard for screens where synchronous online classes take
place

% [BJ: Dashboard for analysing the performance of synchronous
online classes
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Table 8. Message design principles

Design
e Related content
principles
Presenting related content adjacent to each
1 Proximity other, such as text and pictures, diagrams and
headings, etc.
Provide visuals or text to help people
understand
2 Clarity Use aids and supporting explanations
Avoid over—specification and unnecessarily
long descriptions, as they distract the focus
Avoid presenting unnecessary content and
R design
3 Simplicity 5

Overwhelming users with too much content
can be confusing

Consistency in editing and design

4 | Consistenc .
¥ Consistency of content

Use contrasting colours for emphasis and
important parts (e.g., red)

Use of fewer colours in educational materials
is recommended, with no more than five
colours recommended (Grillani, 2003)

5 Colour

Designing visual connections between all
elements of the information

Use alignments that take into account the
proximity of the content, rather than a
haphazard arrangement of visual elements

% Reorganised with [16] pp.126-pp.203.
% Initial dashboard design example, as the final dashboard is
included. Screens are not included separately

6 Alignment
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Table 9. Revised key features of the SOEFS Instructor Dashboard

Major revisions Changes

Changed graphs to intuitively
show student counts rather
than rosters

Changed the graph to show
the number of high and at—
risk learners at a glance

Consider an effective way
to identify the best/at-risk
learners by section

Provide a pop—up list of at-
risk students in bands when
mouse over details

A
Use vertical bar and dot
) graphs to see engagement
Revise the graph to show and at—risk learners at the
engagement and at—risk same time
learners by section - - -
Add icons to drill down into
detailed activity on selection
Detailed explanation of Explanation icons to provide
criteria explanations for metrics
Conversation analysis screen
is presented as the first screen

Present dialogue analysis on
content by section

in chronological by section,
and the related section is
linked by pressing the play
icon

Simplify features for instruct
ors to run synchronous
online classes

Simplified functions and icon
design for usability

% |A]: Dashboard for screens during synchronous online classes
% |B]: Dashboard for screens after synchronous online classes
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