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1. Changes to the project plan. No changes were made to the project plan.  

 
 

2. Additional funding. No additional funding was received for this project.  
 
 

3. Changes in my/our teaching. Yes. Through this study, I have a better awareness of the hurdles 
faced by business students when learning a new programing language. Findings from this study will 
help the development of future course materials. I plan to incorporate similar tutorials when 
introducing R to students in future classes. 

 
 

4. Learning from the unexpected. There was no unforeseen circumstance in conducting this 
study.   

 
 

5. Influence of the project on the teaching of others. 
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This study seeks to examine whether computational thinking is facilitated among students 
taking BUS462- Business Analytics, many who do not possess a technical background. 
Computational thinking refers to the ability of “solving problems, designing systems, and 
understanding human behavior by drawing on the concepts fundamental to computer 
science” (Wing 2006). This skill is helpful for problem solving and programming, both of 
which are fundamental building blocks of business analytics. 
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In the first phase and prior to the intervention, we interviewed students taking BUS462. The 
interview protocol is provided in Table 1. A total of 7 students participated in the interviews 
who were selected based on the grades they received in the course – 2 who scored A- and 
above, 3 who scored B and above and 2 who scored B- and below, were selected. 
Interviews lasted between 20 minutes and 60 minutes. Findings from the interviews were 
insightful which led us to introduce the intervention in the following year in two sections of the 
same course. 
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All the students interviewed were familiar with the use of various computational thinking 
practices listed in literature (problem decomposition, incremental iterative work, debugging, 
reusing, abstracting). Similarly, when presented with the different aspects of computational 
thinking and responses to which aspects of computational thinking did the course help them 
achieve, students felt that the course was helpful in helping them acquire many aspects of 
computational thinking through the course. For example, one student said, “I felt that many 
of the computational thinking practices have been pretty much covered and I have acquired 
these computational thinking practices after the course”. However, the key problem faced is 
being confident enough to learn and use R to write programs for analyzing data.” 
 
• Develop a new exercise / intervention to promote and facilitate computational thinking.  

 
Based on the feedback, we incorporated a weekly assignment whereby students are asked 
to complete several lessons of swirl (https://swirlstats.com/), a command-line interactive 
tutorial on R programming that allows students to learn R programming interactively using 
the R console window. Swirl has a course on R programming that contains 15 lessons. This 
interactive command line based tutorial works by guiding students with instructions and 
prompting students to type commands in a step by step fashion. Explanations are also 
provided to help students understand the commands typed. Given the feedback that learning 
R has a steep learning curve, swirl was ideal as an intervention because it can be introduced 
in a weekly fashion throughout the semester. Additionally, students get used to working with 
commands instead of a graphical user interface. There are other advantages of this 
approach. First, students can learn better because they get to learn the fundamentals of R 
and they can run the R commands while obtaining immediate feedback. Further, students’ 
ability to attempt the exercises at their own pace and their choice of location helps to reduce 
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Table 4: Results for Q29 
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Mostly this course 40.32 
Somewhat this course 33.87 
Uncertain 14.52 
Somewhat other factors 8.06 
Mostly other factors 3.22 
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