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The structural relationship between task value for SW education,
self-regulated learning, social presence, and computational
thinking-oriented problem-solving skills in online SW project
education at universities
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ABSTRACT

Recently, SW education for everyone, regardless of students’ major, has been expanded in universities, and there are an
increase in cases of SW education in online environments. This study was conducted to analyze the structural relationship
between factors that affect learning outcomes in online SW project-based education. Task value for SW learning, self-regu-
lated learning, and social presence were selected as antecedent factors related to computational thinking-oriented prob-
lem-solving skills. Data were collected from students taking the SW project course offered in 2022-1, at University A in
Gyeonggi-do. A total of 1,390 data were analyzed, and the structural equation modeling analysis was employed to validate
the research model and to analyze the causal relationship between the variables. The results showed that the proposed model
was appropriate. Furthermore, all antecedents had direct significant effects on enhancing computational thinking-oriented
problem-solving skills, and social presence and self-regulated learning mediated the relationship between task value for SW
learning and computational thinking-oriented problem-solving skills. Design guidelines were discussed to promote students’
task value, self-regulated learning, and social presence in online SW education environment.

Keywords: Online software education, computational thinking-oriented problem solving skills, task value for SW education, so-
cial presence, self-regulated learning
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Figure 1. Research model
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Table 1. Overview of the project course

Session Class activity

Orientation for SW project course

Learn how to use Webex Teams, tips for virtual
collaboration

¢ Learn design thinking

« Learn App-Inventor

« FEach team builds rapport among team members
1-3 through team building activities.

« Brainstorm a project topic.

pre-lear
ning

(before
class)

« Discuss and determine team project topic, each
member’s role, and project schedule.

4-6 |+ Gather relevant information and data for each
role.

« Write and submit a draft of project specification.

7-9 |+ Develop project solutions by utilizing SW.
& « Continuously test the program, discuss issues, and
10-12 improve the program.

Present a team project output
13-15 |+ Conduct team project evaluations, provide
feedback, and award outstanding work.
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Table 5. Assessment results of structural model
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Table 6. Direct path coefficients and #values

Direct path B B8 SE t

Task value for
SW_education SRL | A1 | 19 | 02 | 627

Task value for _~ Social
SW education presence
Task value for
SW_education
Self-regulated
learning
Social presence — CT-PBS | .24 2 03 | 8467

“'p <.001

13 17 02 | 5567

— CT-PBS| .29 42 02 |1523™

— CT-PBS| 31 25 04| 8™

Self-
regulated
learning

Task value
for SW
education

CT oriented

skills

Figure 2. Estimated standard direct path coefficients in the
final model(control variables are omitted from the figure)
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Table 7. Indirect path analysis results

95% CI
Indirect path B | SE | Bias-corrected
percentile method
Task value for SW
education— CT-PBS .06 | .01 | .09 .05-.08
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