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Abstract

The purpose of this study is to develop a usability evaluation tool for artificial intelligence educational
content that students can use in schools. Literature review were analyzed to derive evaluation elements for
usability test. Based on this, a three-round Delphi study was conducted on selected expert panels. As a
result of the study, the usability evaluation tool for students consisted of four evaluation areas: system, UI,
learning content, learning method, and evaluation. As a sub-area, 19 evaluation categories, 38 evaluation
indicators, and 51 evaluation factors were derived for usability evaluation tools for student. The usability
evaluation factors were confirmed to be valid and reliable by checking the median, CVR, consensus, and
Cronbach’s «@. The AI education content usability evaluation tool developed through this study is expected
to provide a checklist for learner-centered and educationally effective Al education content development.
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<Table 1> Criteria for Selecting Experts

No Criteria Total

with various theoretical
backgrounds and experiences such as
academic, research, and practical experience
in relation to Al education and research

Among the Ph.Ds in pedagogy, a

professor ~ with  various  theoretical

backgrounds and experiences such as
2 academic, research, and  practical
the development and
evaluation of learning contents as an
educational technology major

Professors

experience  in

A person with a master's or doctoral degree
3 who is a major in computer, information 5
engineering, or computer education

Those who have experienced Al education
4 for more than two years (elementary, 6
secondary, and higher education)
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<Table 2> Based on the Minimum Value of CVR

I

Number of | 1115 13 14 15 20 25 30 35 40
Panelists
CVR
minimum .62 .59 .56 .54 .51 .49 42 37 33 31 .29
value
dE 5o Awrt Hde) 77 158 B4
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<Table 3> The results of the first Delphi survey analysis for students:

evaluation indicators

o
Wuto] ZAFATe] Foldt AR AU 9
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of st ¥-g-2 d#dS ISt Al Cronbach’s
oS BAsto] AFHAE SR Cronbach’s
a W 0~1 Afol9 Fhe 7, 19 7HhE
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SEREE T R
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the results of nomadization of

Evaluation  Freque

Ratio (¢
Category necy atio (%)

Factors

appropriateness of interactive content (1),
interaction with program (1),
satisfaction inducement (1),

1 Interaction 15 5.8  interaction (1),

appropriate interactivity (1),
social network (1), confidence through

sharing (1), communication

between learners (1), communication with other learners (2), communication
with experts/teachers (1), active participation of learners (1)

ease of operation (2), ease of learning (1), efficiency (1), minimum link

2 Convenience 12 4.6

(1), link provision (1), ease of use (1), convenience of use (1), ease of

operation (1), functionality (1), shortening (1)

attractiveness (4), aesthetic implementation of visual message (1), aesthetic

3 Aesthetic 14 54

implementation of the interface (1), design according to the message

design principle (1), design (1), design consistency (1), screen design (1),

visibility (1)

structural clarity (2), Structural consistency (1), structural systemicity (1),

4 Structured 14 54

structural systemicity (1), step (1), content hierarchy (1), systematization

(1), progress (1), modularization configuration (1), cognitive presentation
of learning content (1), procedural (1)

5  Appropriateness 13 5.0

suitability (3), purpose (1), suitability for learners' needs and interests (1),
degree of conformity with the nature of a specific task (1)
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<Table 4> The results of the 2nd Delphi survey for students

Evalua

tion Evaluation Eva.luatlon Contents of Evaluation Factors Average S.D M.V CVR Agreem Result
Category Indicators
Area
Convenience Learning content is convenient to
of Content & 467 049 500 100 080 O
. . use.
Manipulation
Convenience  Ease of
Access:mg I can easily find the desged 467 049 500 100 080 O
Learning learning content and materials.
Content
Aestbetlcs of  The n.lultl-perso.n of thc.: user 400 077 400 044 081 X
the interface environment is beautiful.
Design based
Aesthetic on the The learning content is designed
message to be easy to understand and 461 061 500 089 0.80 o
design memorable.
principle
Readability Rcadability of - The pictures and letters are L0040 550 190 190 0
the content concise and highly readable.
UI i i
The menu is systematically 456 062 500 089 080 O
structured.
If you look at the menu, you can
know your current location in the 4.61 0.50 5.00 1.00 080 O
Structured content.
menu The structure of the menu is
Structured simple, so you can easily find 4.67 049 500 1.00 0.80 o
the content you want.
The struct f th i
¢ siueture of Te MEA IS 450 062 500 089 085 O
visually convenient.
Consistency of The menu is consistently
Y organized across the entire 444 098 500 0.78 0.80 o
the menu
content.
Intuitive
Intuitive understanding Menu names are intuitively easy 461 061 500 089 080 0
of the menu to understand.
name
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<Table 6> Final Usability Evaluation Index for Students

Evaluat Evaluation
ion Evaluation Indicators Contents of Evaluation Factors
Category
Area
Manual The guided content is easy to understand.
I can check the progress of learning.
It has the function of informing if learning is not done or
. rogress is slow.
. Learning Progress and Progr ] ; ;
Physical The learner's current progress, assignments, quiz, etc. can be
Outcome Management
Support system stored and managed.
I can find learning contents corresponding to the results of
learning activities such as assignments and quiz.
Additional Learnin, . . . ..
. g This provide a link to the relevant or original data.
Materials
Human Support . . . . TR
system Guidance and Help There is a contact information for technical inquiries and help.
. This provide an appropriate error message in case of an error.
System Error Resilience p PPIop . g
It guides me on how to recover in the event of an error.
.. Learners can cancel the results they have performed durin,
Backward Error Resilient . i 4 p‘ €
Error Support learning activities and do them all over again.
Learners cannot cancel the results they performed during
Forward Error Resilience learning activities, but they can return to their previous state
and try again.
Learning is well performed in the web browser environment
System (chrome, edge, Explorer, etc) currently being studied by
Safety . .
Stability/Compatible learners.
It can be using PC, laptop, tablet, mobile phone, etc.
. System Responsiveness It has a search function.
Personalized : : T : :
. Setting Function It can be set by adjusting the difficulty of learning content.
Function . . - .
Note Funcion It has a note function that allows you to write/store/print.
Ul Convenience  Convenience of Content Learning content is convenient to use.

- 262 -



Zo| Y HBH Al DSTUX B ABY TIIET MY o7

Manipulation

Ease of Accessing
Learning Content

I can easily find the desired learning content and materials.

Design based on the

The learning content is designed to be easy to understand and

Aesthetic . .
Message Design Principle memorable.
. Readability of the . . .
Readability Y The pictures and letters are concise and highly readable
Content
The menu is systematically structured.
I can know my current location in the content.
Structured Menu The structure of the menu is simple, so I can easily find the
Structured
content I want.
The structure of the menu is visually convenient.
Consistency of Menu The menu is consistently organized across the entire content.
.. Intuitive Understanding o
Intuitive Menu names are intuitively easy to understand.
of the Menu Name
Clarity of Al learning .
Learning goals are clearly presented.
Goals i Y P
Procedurality of Learnin . .
Structured v & Learning contents are presented in order.
Content
Relevance of Al There is a link between Al learning contents, so I can
Learning Content understand the context.
Appropriateness of Al Al learning content consists of an appropriate amount of
learning Amount learning at a given time.
Appropriateness of Al Learning contents that meet Al learning goals will be
Appropriateness Learning Content conducted.
Appropriateness of
Difficulty in Al Learning The difficulty of Al learning is appropriate.
. Content
o Reliability of Al . . .
Content Validity . Al learning content is reliable.
Learning Content
The practicality of Al Practical Al educational content was helpful for learning.
Realit Learning Activities  Learning activities are designed around learners.
Y The usefulness of AI Al learning content and learning activities are also useful in
Learning Content real life.
Causing Interest from . . L .
g Learning begins with interesting Al content.
o Learners
Motivation . . . P -
Attention There are interesting learning activities in between Al learning
contents, so I can focus on learning contents.
Diversity of Al Learnin, . . .
Y € Various Al learning contents are provided.
Content
. Diversity of Al Learnin . . . L
Diversity Y . g I can experience various Al learning activities.
Activities
Equality of Learning The learning content is discriminatory according to race,
Content gender, religion, age, and economic level.
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Ease of Remembering Al

Understandi i
nderstanding Learning Contents

It is easy to understand Al learning content.

Interaction with Learning

Process feedback is provided according to the understanding of

learning content.

Feedback on assignments and test results is provided.

Leaming Interaction Content I can find learning contents corresponding to tasks and
Metho learning outcomes.
ds and Practice I can practice the learned Al content.
Evaluat Evaluate what I have learned according to learning goals.
ion Validity of Evaluation The difficulty of evaluation is appropriate.
Evaluation The problem can be solved within a given time.

Multi-faceted evaluation

Evaluate my own learning activities.

Learner Satisfaction

Evaluate learner satisfaction with learning.
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