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ABSTRACT

This study aimed to analyze the effectiveness of a computing liberal arts course
designed to improve computational thinking ability for non-majors, with a focus
on learning motivation and creative problem-solving skills. To achieve this, a
computing liberal arts course based on the MCPS (Motivation and Creative Problem-
Solving) instructional model was designed and implemented in the field. The Bebras
Challenge tasks, developed to stimulate interest in information science and cultivate
computational thinking ability, were used as a tool to measure computational
thinking ability. Pre- and post-tests were conducted. Additionally, from a mixed
methods research perspective, the results of student achievement evaluation and
student lecture evaluation at each stage of class were confirmed through the MCPS
evaluation rubric. The results showed significant improvements in the computational
thinking ability of non-major students from a quantitative perspective. Qualitative

el SRS aS RS G data also indicated positive responses not only in terms of enhanced computational
TTEU2I SRHSTHM MECS! BFE| St thinking ability but also in increased interest, sense of achievement, and confidence.
T (AL These findings confirm that computing courses based on the MCPS instructional
=RED 2024 06 102 model have a positive effect on improving computational thinking ability among non-
YAtz 2024 118 05¢ major students. It is hoped that the results of this study will serve as foundational data
et 20244 118 06% and teaching methods for future computing liberal arts education aimed at fostering
L=y 20244 118 20 computational thinking ability in university non-majors.
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Table 1. MCPS Instructional Model[17]

Steps Details
1.1 Learning motivation (relevance to major, need
Step 1. for computing education)
Motivation 1.2 Identifying learner’s characteristics and
and difficulties in computing education (online survey)
Preparation | 4 3 Identifying the antecedents of computing
education
2.1 Learning motivation (find related current IT
Step 2. issues)
Building 2.2 Demonstration (explain programming
of Basic grammar)
Knowledge | 2.3 Support (using real-life examples)
2.4 Stop helping (extend practice)
3.1 Learning motivation (build expectations by
Step 3. introducing computing skills)
Application | 39 problem settings
of Basic - -
Knowledge 3.3 Derive a solution to the problem
3.4 Share solutions
4.1 Exploring ideas
4.2 Ideation
Step 4.
Plafliing 4.3 Design and share ideas
Outputs and | 4.4 Implementing ideas
Execution 4.4.1 Proofread ideas
4.4.2 Share concrete Outputs
4.5 Evaluation
5.1 Learning motivation (identify challenges and
Step 5 confidence boosts)
Development | 5.2 Applying digital technology
5.3 Express ideas through various media
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Table 2. Designing Computing Classes Based on MCPS Instructional Models

MCPS Class Topics and Teaching/Learning
Weeks .
Class Step Activities
Online survey to analyze learner
Step 1 characteristics
M t'p t" - Understanding and my attitude towards
1 otvation the 4th Industrial Revolution
and . .
. - Recognition of the need for computing
Preparation .
education
- Activities related to major

Weeks

MCPS
Class Step

Class Topics and Teaching/Learning
Activities

Step 1.
Motivation
and
Preparation

Understanding computing algorithms and

computers, etc.

(Writing an algorithm for eating lunch in

a school cafeteria)

- Creating and experiencing real-life
algorithms

Step 2.
Building
of Basic

Knowledge

Understanding Variables
- Related IT issues
- Real-life examples of using variables

Understanding conditional and loop

statements

- Related IT issues

- Real-life examples of using conditional
statements

Understanding loops and lists
- Related IT issues
- Real-life examples of using loops

Understanding lists and functions
- Related IT issues
- Real-life examples of using lists

Other features (maps, web functions,
sensors, etc.) and how to use them

- Related IT issues

- Real-life examples of other functions

Check understanding

Step 3.
Application
of Basic
Knowledge

Solving problems related to daily life and
major (field)

- Presenting problems related to real life
- Sharing and presenting solutions

10

11

12

13

14

Step 4.
Planning
Outputs and
Execution

Explore Ideas

- Explore what interests you most

- Bring out inner feelings and ideas

- Deliverable Plan 1 : - describe freely

Ideation

Express your ideas concretely

- Related Activities, Deliverables Project

- Deliverable Plan 2 - : Mind maps,
brainstorming, sketching, etc.

Design and share ideas

- Related Activities, Deliverables Project

- Deliverable Plan 3 UI design,
logical design, scene—specific design

Idea implementation

— Related Activities, Deliverables Project

- Deliverable plan - 4 Contents to be
developed and contents to be corrected

Output evaluation

- Related Activities, Deliverables Project

- Deliverable report - :Project
performance results and impressions

15

Step 5.

development

Spreading ideas

- Attending the on—campus software
graduation exhibition

— Participation in software performance
presentations for non—majors
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Table 3. Online Survey Results for Analysis of Learner
Characteristics(N=19)

Survey

Ot Survey Content Ratio
1) Not applicable (12 people) 63.16%
2) Scratch (5 people) 26.32%
L. Egperience 3) Entry (4 people) 21.05%
l;i?ggr;};: 4) C language (3 people) 15.79%
(Duplicable) 5) Python (2 people) 10.53%
6) App Inventor (2 people) 10.53%

7) Others (Java, PHP, etc.) (0 people) 0.00%
1) 4 people (10 people) 52.63%
9 Team 2 3 people (3 people) 15.79%
Project Proper 3) 5 or more people (3 people) 15.79%
Personnel ) 5 people (2 people) 10.53%
5) 1 person (1 person) 5.26%

1) Selected by the instructor considering

3 How to Programming ability (8 people) 42.11%

select a team 2) Choose your own team members 31.58%
project (6 people)

3) Randomly selected (5 people) 26.32%

@ Psychological fears (fear of not being able to
keep up, not understanding, etc.)
@ Unfamiliarity with computers (typing speed,

4. The biggest . . .
inexperience with computers, etc.)

dlfﬁwlt}.’ e Difficulty with the language (functions, difficulty
computing . S
with programming itself, etc.)
classes?

@ pace of class
® slow understanding
® Difficulty of class etc

@ Slow and easy explanation
@ Classes that everyone can follow
5. Whatdo ~ ® Appropriate progression
you want from @ Appropriate assignments
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Table 5. Evaluation Method According to Item Difficulty[25-28]
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Table 8. Evaluation Rubric Evaluation Elements of the MCPS
Instructional Model

MEPS Know- Atti—
Instructional Evaluation Factors led Skills d
Model Step edge tudes

1.1 basic principles and concepts | O
Step 1. of computers
Motivation |1.2 recognition of the relevance O O
and of computing to major fields
Preparation |1.3 design real-world computing | O O
algorithms
2.1 the concept of programming O
Step 2. Elements
Building 2.2 executing code with @) ©)
of basic programming elements
Knowledge |2.3 executing code to solve real- | O o | O
world problems
3.1 analyzing code to solve O
real-world(major—related)
Step 3.
Application problems
. |3.2 execute code to solve a O O
of basic .
real-world(major—related)
Knowledge
problem
3.3 expressing a Solution O O O

MCPS Know— Atti—
Instructional Evaluation Factors ledge Skills rudes
Model Step

4.1 exploring real-world e
problems

4.2 appropriateness of data @) 0
collection and analysis

4.3 decompose the problem into | O O

Step 4. solvable units

Planning | 4.4 design a solution O O

outputs and | 4.5 implement the solution O O
Execution | 4.6 refine through testing and O O
debugging
4.7 feedback through sharing O O] O
and collaboration
4.8 representing the results of O Ol 0
collaborative output
5.1 various expressions of ideas o o o

Step 5. 5.2 share your impressions
development | of participating in computing
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Table 9. Computational Thinking Ability(ALP) Test Results

Pre—test Post—test
Factor (N=19) (N=19) : .

M SD M SD

Computational
Thinking Ability| 0.68 | 11.85| 6.47 | 8.80 | —-2.196 .041*
(ALP)
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Table 10. Computational Thinking Ability Pre—test Results According

to Gender
Division N M SD t p
Male 13 2.15 12.542
787 442
Female 6 -2.50 10.502
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Division N M SD t p
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Table 12. Evaluation rubric results of the score experimental group

MCPS . Evaluation
. Evaluation .
Instructional Type Evaluation Factors Average
Model Steps P (n=19)
Midterm L
exam 1 basic principles and 413
. concepts of computers
step 1. (written)
Motivation . 1.2 recognition of the
and Assignments relevance of computing|  4.53
. & Feedback L ’
preparation to major fields
Training 1.3 design r,eal_world 406
computing algorithms
2.1 the concept of
. 4.68
step 2. ' programming Elements
Buildin Midrerm 2.2 ting code with
% Jexam(Written| <7 XecHtng code wi 4.21
of basic . programming elements
knowledze | Practical) -
nowledg 2.3 executing code to solve
3.78
real-world problems
3.1 analyzing code to solve
real-world(major—
step 3. related) problems 201
Appllcat-lon Pr%ctlce " 3.2 execute code to solve '
of basic Assignment .
knowled a real-world(major—
nowlecee related) problem
3.3 expressing a Solution 3.85
4.1 exploring real-world
problems
4.84
4.2 appropriateness of data
collection and analysis
4.3 decompose the problem
into solvable unit
tep 4. . into solvable units 4.85
Planning PrOJegt 4.4 design a solution
Evaluation
outputs»and (plan, report) 4.5 implement the solution
execution - -
4.6 refine through testing 3.92
and debugging
4.7 feedback through sharing
; 4.35
and collaboration
4.8 representing the results
. 4,49
of collaborative output
step 5. 5.1 various expressions of
. . 4.37
Development | Assignment ideas
overall average 4.30
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Table 13. Computing Liberal Studies Course Evaluation Results

Rating Average

Course Evaluation Items Experimental| All Liberal

group Arts Class

1. Degree of achievement of the

, 4.50 4.31
learner’s class goals

2. Degree of help of class content and

. 4.67 4.38
class materials

3. Degree of consistency and systematic
progress between actual classes and 4.67 4.42
classes plans

4. Tnstructor’s class preparation and

teaching ability 467 441

5. Utilize teaching methods appropriate 475 440
for class goals

6. Communication between instructor 467 4.40

and learner
7. Appropriateness and interest of the 475 436
task
8. Helps improve core competencies 4.67 4.37
overall average 4.67 4.38
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Figure 2. Word cloud : Results visualization
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Figure 5. LDA topic analysis results : Topic 3 Visualization
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