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[Abstract]

This study aimed to improve the EPL education platform, Rewond (rewond.com), which was built as
a prototype, into an EPL educational tool based on Embodied Cognition. In the first phase, the heuristic
evaluation, five experts were selected to evaluate the subject using evaluation items that included
learning principles of Embodied Cognition. Based on the evaluation results, debriefing session analysis,
and consultations with co-researchers, three improvement points were identified and specific modification
plans were proposed. During the beta version development phase, the co-researchers implemented an
increase in coding content, provided help for each content, and added a feature that allows progression
to the next learning stage upon completion of the previous one. In the final usability testing phase, the

usability of the beta version was tested with ten fourth-grade elementary school students.
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I. Introduction
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II. Preliminaries

1. EPL Education
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2. Embodied Cognition
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3. Related Works
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Table 1. Embodied Cognition Prniciples

EC Principle Explanation
The use of
body-based learnin
; y ) g Teachers should promote body
(i.e, sensorimotor . : .

. . . based learning, including self
learning, including . . .

. generated actions involving touch,

using whole-body and | ~. ) e
) sight, drawing, and writing.
fingers, and
gesturing).

Observational learning is
important for acquiring and

communicating knowledge. So
students should engage in
subsequent imitation or emulation
to enhance observational learning.

Imitative body-based
learning from others,
including attention to
other’s body
movements

Teachers should support student
engagement by monitoring what
Responsive Teaching | the individual is doing,
encouraging them to come up with
their own strategies and reflect.

Teachers should root themselves

f manipulativ . . .
Use o anipuatives in  practices that exemplify

with relevant | . .

interaction that supports
affordances conceptual modelin includin
(including AR/VR but | SONCEPtU aeling, g
also digital simulations as well as

physical manipulatives, especially
for STEM fields.

Teachers should encourage
students to express pride,
enjoyment, and hopes about their
learning, and engage in positive
attitudes about the efficacy of
body-based learning.

“simpler” actions)

Bodily-based sensory
awareness of internal
states
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IlI. Research Methods and Contents

1. Research Overview
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Table 2. Research process

Process Content
Heuristics : Evaluat!on plannlr.lg
. - Evaluation execution
Evaluation .
- Result analysis
Beta - Build a beta version through consulation
Version with co-researchers
- Test planning
Usability - Test execution
Test - Test result analysis
- Satisfacion & Difficulty survey

2. Evaluation Tools

2.1 Heuristics Evaluation
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Table 3. Heuristics for EPL Based on Embodied
Cognition

Area Discription(Heuristics)

1. Ul features and components are
consistent?(Consistency)

Learnability | 22 The menus and functions are
corresponding to user’s expectation even if
the user is novice?(Corresponding to users)
3. It is easy, correct, efficient to find the
feature and functions?(User operation)

4. The contents, menus and texts can be
intuitively recognized?(Intuitive process)

5. Users can do what they intend according
to user’s preference and usage
patterns?(User autonomy)

6. Materials, tools, and functions are helpful
and effective in doing teaching or learning
activities appropriate to this
system?(Teaching materials and tools)

7. The system is stable at the environments
where user are utilizing the systems?(usage
Environments)

Stability & | 8. Diverse students are considered in
Accessibility | accessibility design on the
system?(Accessibility)

9. Menus and buttons do not cause
errors?(Error prevention)

10. The manuals provided explain clear
Help methods and process of how to use the
system?(User Manuals and documentation)
11. Basic Ul(font, color, layout etc.) is easy
to use?(Aesthetic design)

Satisfaction | 12. It is easy to proceed, use, exit the contents
and materials except for the middle of
testing?(User control)

13. The use of body-based learning

(i.e., sensorimotor learning, including using
whole-body and fingers, and gesturing) is
implemented?

14. Students can imitate body-based learning
from others, including attention to other’s
body movements?

EC 15. Teachers can support student
Principles | engagement by monitoring what the
individual is doing, encouraging them to
come up with their own strategies and
reflect?

16. Affordances related to bodily movements
are provided?

17. Students are expected to have a positive
attitude during the learning process?

Efficiency

Effectiveness

5328 ) 2y 58 Az Tysigon Bt
FHEol EABL olet s WA A 4 Sl
- AT B Aol

o WS gugy
JAolAE B7bSol
4 A 299 same Aorst

et ol 35 APAlee Bol2 58 4% Woleg

Aatgirt. tualm AML =g

O AMX
2 4a
of BAIsioict,

2.2 Usability Test
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IV. Research Result

-_—

. Results of Heuristics Evaluation
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Table 4. Result of the Debriefing session result

Keyword frequency

1. Need to increase the amount of coding
content
2. Need guidance for learning 4(16%)
3. Importance of Embodied learning 3(12%)
4. Adding cognitive models or other content 3(12%)
5. Adding function to proceed to the next
learning step after completing the previous 2(8%)
one
6. No user autonomy 1(
7. Adding cognitive methods 1(
8. Concerns about learning design 1(
9. Need for game elements 1(4%
1(
1(
1(

6(24%)

10. Need for sound effects

11. Adding collaborative learning

12. Need for content consistency
Sum 25(100%)
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Table 5. Results of the first validity test

Area Heuristics avr <td-d

Number
ili 1 4.2 1.30
Learnability 2 5 T
3 4 0.71
Efficiency 4 3.6 0.89
5 2.8 1.30
Effectiveness 6 42 1.10
Stability & 7 42 0.45
Accessibility 8 3 0.00
9 4 0.71
Help 10 2.6 0.89
Satisfaction " 44 0.55
12 38 0.84
13 4.8 0.45
14 4 0.71

E

Princ(i:ples 15 2.8 0.84
16 44 0.55
17 4.8 0.45
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Fig. 1. Guidance for “Body Maze” of “Coding”

Fig. 3. Next step after clicking “Sucess!!”
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3. Usability Test
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Table 6. Task for Students

Task Step Explanation of Task

1-1 Find and enter the menu to Face maze
1 1-2 Find the method for the face maze game
1-3 Complete up to the third stage of the maze
2-1 Find and enter the menu to Hand maze
2-2 Find the method for the hand maze game
2-3 Complete one maze
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Detailed steps of the task

Fig. 4. Success Rate of Detailed steps of the task
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Fig. 6. Efficiency as Combination of Task Success&Time
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Table 7. Result of Num. of Task Success&Task Time

Task Step 1 Task Step 2
Stu. Task T G Task ML, G
. Task . Task Stage
Time(s) Time(s)
success success
A 63 3 50 3 29
B 70 3 103 3 24
C 62 3 33 2 10
D 84 2 54 2 20
E 105 2 5 2 11(X)
F 60 3 75 3 17
G 83 3 20 2 4(X)
H 63 3 45 2 21
I 122 3 16 3 26
J 116 3 163 3 10
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V. Conclusion
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