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[Abstract]

This study developed and validated an educational program for general high school students, focusing
on the content elements related to performing software startup projects as presented in the newly
established 'Software and Life' subject within the 2022 revised curriculum. The educational program was
designed based on the ADDIE model and its validity was verified through expert review. Consequently,
a 12-session software startup education program utilizing App Inventor was developed and applied to
2nd-year students in general high schools. Paired-samples t-tests on pre- and post-tests for cooperative
learning attitude and creative problem-solving ability revealed a statistically significant difference in the
post-test results. This study is significant as it suggests the potential for expanding teaching and

learning strategies for the 'Software and Life' subject, newly introduced in the 2022 revised curriculum.

» Key words: Software startup, Cooperative learning attitude, Creative problem-solving ability,
General high school student, Software and Life
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I. Introduction
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Table 1. Content System of Value-Creating Software
Area

Area Category Content Elements
Knowledge - - Concept of software startup
Understanding | - Software startup project

- Exploring software startup
cases
Process - - Analyzing user requirements
Skills - Presenting startup ideas
Value- - Developing software for a
Creating startup project
Software - Attitude of creating new value
through convergence of
Values - software
. - Collaborative  attitude for
Attitudes . .
solving problems and sharing
- Reflection on the value of the
developed software
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II. Theoretical Background

1. Software Startup
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2. Cooperative Learning Attitudes
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3. Creative Problem-Solving Ability
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4. Research on Software Startup Education
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III. Methods

1. Participants
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2. Research Design
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G: Experimental group (N=22)

: Pre-test (Cooperative Learning Attitude Scale, Creative

Problem-Solving Ability Test)

Software Startup Education Program for High School

Students

0,: Post-test (Cooperative Learning Attitude Scale, Creative
Problem-Solving Ability Test)

o

Xi:

Fig. 1. Research design
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3. Research Tools

3.1 Cooperative Learning Attitude Scale
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Table 2. Contents of the Cooperative Learning Attitude
Scale

. . ron
Factors Detailed items ¢ ? 28
ch’'s a
I want to support my group members
Goal in their studies.
Interdep | I think our group cannot complete
endence the task unless all members
participate in the project.
I believe that members of my group
Role can teach each other many things.
Interdep I think our group’s task is not 904
endence complete until all members have ( re)
finished their parts. P
I like to share my ideas and study 877
resources with my group members )
Resource : (post)
Interde I am able to collaborate with my
P group members by using resources,
endence . . L
information, and digital tools
together to complete the project.
I think it is fair for all members of
Reward ) .
our group to receive similar
Interdep ; .
evaluation results during a group
endence .
project.

3.2 Creative Problem-Solving Ability Test
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Table 3. Contents of the Creative Problem-Solving
Ability Test

. . Cronba
Factors Detailed items i
ch’'s a
. [ am curious about many things
Self-confi . .
during class and continue to ask
dence .
and questions.
I find various solutions to the given
Independ .
ence problems and occasionally propose
unigue answers.
I can articulate creative and 898
Divergent distinctive thoughts. ( re)
Thinking | I can solve problems in a new way that pre
is different from what is already known. 911
I can distinguish between real facts (i)ost)
Critical and imagination.
Thinking | I am able to judge whether what
others say is right or wrong.
. I find the study material in class
Motivatio . .
nal interesting.
Factors I want to study more about other topics
related to the subject learned in class.

4. Data Analysis
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1. Analysis
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2. Design
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3.2 Class Program for 2nd~4th session
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3.3 Class Program for 5th~10th session
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3.4 Expert Review of Draft Class Program
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Table 4. Expert survey results

Item Detail CVR
Class Necessity of software startup project class 1
necessity for general high school students

Appropriateness of 10-session class length | 0.69
Appropriateness of 1st-2nd session content | 1
Appropriateness of 3rd-4th session content | |
Appropriateness of the order of sessions 1-4| 1
Appropriateness of the topic of the 5th-10th
session project
Educational | Appropriateness of the objectives of the
Content 5th-10th session project
and Appropriateness of the content of the
Appropriat 5th-10th session project
eness of | Appropriateness of the class composition
Teaching of the 5th-10th session project
Materials Appropriateness of the order of the
5th-10th session project
Appropriateness of the connectivity
between the educational contents of the| 1
5th-10th session project
Appropriateness of the difficulty level of
the 5th-10th session project

Class Appropriateness of the application in the

0.85

Application actual educational field
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3.5 Final Program Development [eE IR E T
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Table 5. Detailed Design of the Class Program

Stage Detail Session Main Activities
. e Understanding the concept of software startup and
Understanding ) . ; -
Software ¢ Concept of software startup 1st analyzing software startup services in daily life
Startu e Exploring software startup cases e Simple app inventor design and programming practice
P (multi-screen, calculator)
. * Practice developing object classifiers using Al extension
Preparing for 2nd ) .
Software ¢ Concept of software startup function (PIC) of the app inventor
Implementation e Exploring software startup cases 3rd-dth e Practice developing a recycling assistance app using
P Al extension function (ML4K) of the app inventor
¢ Concept of software startup 5th e Introduction to the software startup project execution
e Exploring software startup cases process and group formation
. ¢ Concept of software startup e Writing a startup proposal 1: Analyzing user needs,
Project . 6th-7th ) . . :
A e Exploring software startup cases selecting a topic, and devising solutions
Execution and — : -
Evaluation ¢ Concept of software startup 8th-11th e Writing a startup proposal 2: Software design and
e Exploring software startup cases development (design, algorithm, programming)
¢ Concept of software startu . . . .
P P 12th ¢ Conducting project peer evaluation presentations
* Exploring software startup cases
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Table 6. Results of paired-sample t-test (N=22)

Area Factors Test D;scrlptlve statlsggs t P Cohen’s d
Goal Interdependence ;;Set ]i:] gfg -3.56 | .000™" 0.759
Role Interdependence ;c:set Egz ;gz -2.73 .006 0.582
Cooperative - -
Learning Resource Interdependence pret Esg fg? -3.14 .002 0.669
Attitude pos 5 32 >3
Reward Interdependence ;c:set 10’ 09 2.88 -2.70 .007 0.575
Entire ;(:Set 33'53 3‘113 426 | 000" | 0.908
Self-confidence and pre 13.4 2.72 _
Independence post 14.2 2.65 2.61 008 0.557
Divergent Thinking p(::t ]gz ;3] -2.79 .005 0.595
Creative P re 15.8 2'22
Problem- Critical Thinking P ) 109 - -303 | .003 0.646
Solving Ability ‘;‘;Se o3 >3
Motivatinal Factors post 169 271 -3.64 .000 0.775
. pre 58.4 7.58 _
Entire post 622 756 4.19 .000 0.894
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