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ABSTRACT

Computational thinking (CT) is an important ability for citizens of the 21st century.
One of the key ways to cultivate CT is through programming education. Many studies
found that for students with limited computer science training, programming can be a
challenging subject, with low passing rate and high drop-out rate. Even if students
manage to pass the course, some still struggle to apply their programming skill in future
projects. This research aims to explore teaching strategies which can help students of

non-computer-science fields develop CT.

This research adopts the direct teaching method and proposes a teaching strategy
for enhancing learning.  The participants are college students taking the general course
in CT and programming and are further divided into four control groups and an
experimental group; the former, who follows the original course curriculum without
any special treatment, consists of students who major in different fields respectively
while the later, who follows the same curriculum but adopts the enhanced learning
strategy proposed by this research, consists of students who major in liberal arts or

education.

The result shows that students of liberal arts and education major who adopt
enhanced learning strategy outperformed students in the same fields with no treatments.
Moreover, there is no significant differences between the performance of science
majors and of liberal arts and education majors adopting enhanced learning strategy.
These all show that through immediate feedback and tutoring, students have more
opportunities to promptly ask questions, solve problems and clarify misconceptions,
which not only helps non-computer-science majors obtain higher learning achievement

but also enhances their self-efficacy and positive affect.

Keywords: computational thinking, programming learning, teaching strategies
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