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Abstract

STEM education model is an interdisciplinary instructional approach with a core focus
on Science, Technology, Engineering, and Mathematics. Unlike traditional classroom
lectures centered around teacher-led instruction, STEM education places students at the
center, guiding them to think critically and solve problems. However, past research has
predominantly assessed students' computational thinking and creativity through test
questions and graphical assessments, often overlooking the affective aspects. This study
utilizes a STEM curriculum to cultivate students' computational thinking, employing a
block-based programming platform to facilitate STEM-oriented course instruction,
combined with environmental issues. The course spans a duration of 10 weeks and
targets sixth-grade students (104 participants; 57 males and 47 females) from the central
region of Taiwan. The study employs a single-group pretest-posttest design and collects
data through Computational Thinking Disposition, Programming, and Creative Self-
Efficacy questionnaires. Data analysis involves paired-sample t-tests, one-sample t-tests,
Pearson correlation coefficients, and multiple regression analysis. The study aims to
understand the changes in students' computational thinking disposition, creative and
programming self-efficacy through a STEM-oriented programming design course, as
well as predicting the effects of various variables on programming self-efficacy.
Furthermore, the study assesses completed projects and explores the associations
between project performance and programming self-efficacy, creative self-efficacy, and
computational thinking disposition. The findings reveal significant improvements in
students' overall creative and programming self-efficacy, as well as specific facets of

programming self-efficacy including logical thinking, independence, scaffolding, self-



directed learning, and handling complex tasks, after participating in the STEM-oriented
course. However, there is no significant improvement observed in computational
thinking disposition. Multiple regression results indicate that creative self-efficacy and
specific computational thinking disposition aspects such as pattern generalization,
abstraction, and problem assessment can predict students' programming self-efficacy.
Project scoring correlates positively and moderately with programming self-efficacy
dimensions and computational thinking disposition facets. Therefore, students not only
enhance their programming skills but also boost their creative confidence through
project creation, subsequently increasing their confidence in programming. In light of
these findings, it is recommended that future curricula encourage students to exercise

creativity in their projects to enhance their confidence in programming.

Keywords: STEM-oriented curriculum, computational thinking disposition,

programming self-efficacy, creative self-efficacy
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