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[Abstract]

This study compared the software educational effects of a lecture-based class and a project-based
learning (PBL) class in a liberal arts software course for humanities students. Three domains, SW
recognition, SW attitude, and SW literacy, and nine subdomains were measured using pre- and post-course
surveys. Within- and between-group differences were analyzed using nonparametric tests and ANCOVA
with pre-test scores as covariates. Both instructional formats produced significant improvements in overall
SW recognition and SW literacy, and most subdomains showed no statistically significant differences
between the two groups, indicating a comparable level of basic software educational -effectiveness.
However, for the SW Interest subdomain, the PBL class achieved a significantly higher adjusted mean and
a small-to-medium effect size compared to the lecture-based class, suggesting that PBL has a relative

advantage in enhancing students’ interest in software and their engagement in the course.
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I. Introduction
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II. Preliminaries

Education in the College of Humanities
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Table 1. Class Schedule of Lecture-based Class
Week Topi Format Learning
ee opic Objectives
1 Course Overview / The Development of Computers Lecture LO1
Computers and Software
2 The 4th Industrial Revolution and the Future of Work Lecture LOT
Discussion - Meaning of Software to Me . .
3 Software Creates a New World (Al) Discussion/Lecture LO1/L02
4 Software Creates a New World (Al) Lecture LO2
5 Software Creates a New World (Al) Lecture LO2
6 ngtwarg Creates a New quld (AI) Lecture L02
Discussion - Al and Humanity
7 Computers, Language, and Knowledge Lecture/Discussion LO2
8 Computers, Leisure, and Relationships Lecture/Discussion LO2
9 Computers, Curiosity, and Digital Literacy Lecture/Discussion LO2
10 Computational Thinking and Data Representation Lecture LO3
11 Computational Thinking and Data Representation Lecture LO3
12 Applying Computational Thinking with Python Lecture & Lab LO3
13 Applying Computational Thinking with Python Lecture & Lab LO3
14 Applying Computational Thinking with Python Lecture & Lab LO3
Table 2. Class Schedule of Design Thinking-based PBL Class
. Learning
Week Topic Format Ofecives
1 Course Overview / Computers and Software Lecture LO2
Humanities That Changed the World
2 Technology That Changed the World 1 Lecture L02
3 Technology That Changed the World 2 Lecture LO2
4 Generative Al / Computer and Human Lecture LO2
5 Application of Design Thinking 1 Lecture/Discussion LO1/LO3
6 Team Formation, Discussion, and Presentation Discussion/Presentation LO3
7 Design Thinking / Strategic Thinking Tools Practice LO1
8 Application of Design Thinking 2 Discussion/Presentation LO1/LO3
9 Problem Definition Discussion/Presentation LO1/L03
10 Idea Generation and Selection of the Best Idea Discussion/Presentation LO1/LO3
11 Application of Design Thinking 3 Discussion/Presentation LO1/LO3
12 Application of Design Thinking 4 Discussion LO1/LO3
13 Discussion and Practice Discussion LO1/LO3
14 Team Project Results Presentation Discussion/Presentation LO1/L03
1.2 PBL Class LO2: ZAFEQ} AL EQ0P7} ALg] Wsto] n]R] HgF
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Table 3. Cronbach’s o at Pre- and Post-test

Domain Subdomain Pre-test a Post-test a
Social Importance .81 .86
SW Recognition Personal Importance .68 .68
Education Needs .80 79
SW Interest 82 79
SW Attitude Computational Thinking Efficacy 77 84
SW Literacy Efficacy 79 .85
SW and Information Utilization 75 82
SW Literacy Understanding SW Technology .80 82
Information Security and Ethics 77 .83
Table 4. Changes in Lecture-based Class
Domain Subdomain — \% p-value r
pre post
Social Importance 1.538 1.426 1870 1.30E-02" 0.157
SW Recognition Personal Importance 1.775 1.566 2311 1.11E-04"" 0.245
Education Needs 1.831 1.602 4456 5.45E-07"" 0.275
SW Interest 2.104 1.807 2099 4.58E-08""" 0.346
SW Attitude Computational Thinking Efficacy 2.247 2.139 5989.5 2.27E-02" 0.125
SW Literacy Efficacy 2.092 1.880 1911 2.72E-05"" 0.266
SW and Information Utilization 2.056 1.871 1667.5 8.58E-05"" 0.249
SW Literacy Understanding SW Technology 1.849 1.627 1064 4.03E-04"" 0.275
Information Security and Ethics 1.727 1.566 14225 4.78E-04"" 0.221

IV. Results
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Table 5. Changes in PBL Class
Domain Subdomain mean V p-value r
pre post
Social Importance 1.764 1.515 1002.5 5.52E-05™ 0.314
SW Recognition Personal Importance 2.061 1.667 9275 5.96E-08"" 0.422
Education Needs 1.964 1.718 24315 2.38E-05™ 0.285
SW Interest 2.218 2.109 1741 1.27E-01 0.119
SW Attitude Computational Thinking Efficacy 2.300 2.200 2360.5 7.55E-02 0.120
SW Literacy Efficacy 2.291 2.067 1197 1.03E-03™ 0.255
SW and Information Utilization 2.152 1.897 1003.5 3.33E-04™ 0.279
SW Literacy Understanding SW Technology 2.091 1.700 114 6.26E-07"" 0.475
Information Security and Ethics 1.891 1.727 1108.5 1.32E-02" 0.193
Table 6. Change Score and Effect Size Comparison Between Courses
. . Change Score Mean _
Domain Subdomain Lecture-based PBL W p-value 5
sw Social Importance -0.112 -0.248 18219 3.03E-02" -0.113
Recognition Personal Importance -0.209 -0.394 18123 2.86E-02" -0.118
9 Education Needs -0.229 -0.245 35632 6.03E-01 -0.024
SW Interest -0.297 -0.109 22363 1.01E-01 0.089
SW Attitude CT Efficacy -0.108 -0.100 36847 8.48E-01 0.009
SW Literacy Efficacy -0.213 -0.224 20211 7.62E-01 -0.016
SW and Info. Utilization -0.185 -0.255 19469 3.20E-01 -0.052
SW Literacy Understanding SW Tech. -0.223 -0.391 8168 1.04E-01 -0.105
Info. Security and Ethics -0.161 -0.164 20742 8.51E-01 0.010
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Table 7. ANCOVA Results for Software Education Subdomains by Instruction Type

Subdomain F(1,135) p Partial n? PBL((?Ef/i' glm)ean Lectg?%. Cn;)ean Diﬁ(.95P°2L(;IL)eC.
Social Importance | 0.017 | 0896 0 (1.3318%618.598) (1.3512.%517.562) (—0.1052,11[3.180)
Irrfsgigan:ie 0104 | 0747 0.001 (1.4&711%213_755) (1_4818,5915_702) (—0_1[11'?1,2%_201)
Education Needs | 0.772 | 0.381 0.006 (1.5614,6913.,822) (1_5115'f11?724) (—0.0%2,7%.240)
SW Interest 74 0.007 0052 (1.9325?825.232) (1_7014?213.943) (0.07[]{,2601.451)
CT Efficacy 0.165 0686 0.001 (2.032%,1827.337) (2.0225.,1427.269) (—0.105'2,4%.233)
SV\éfhE:SCY 1.03 0.312 0.008 (1.8626,0127.174) (1.73315?122.040) (—0.009';,0%.309)
Svl\J/tiTirz]gtiI:rio. 0088 | 0767 0.001 (1_7216?625_010) (1_7715'?923_011) _0'0208.1(5;)0'215'
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e SEet;l::sty " o | 03w 0.007 (1_541;81[_]814) (1.481;917.706) (—0.009'8?30.255)
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