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Context and Research Questions
• Studies indicate a positive effect of computational thinking 

(CT) on student learning in postsecondary classrooms where 
faculty in non-CS disciplines infuse CT into courses. [e.g., 1].

• Our study addressed the  following research questions:
○ What types of artifacts do students develop across 

different disciplines in response to CT-driven problem 
prompts?

○ What types of CT skills do these artifacts exhibit?

Artifact Descriptions
Assignment Student Artifact Description Exhibited CT 

skills
Math Students evaluated a dataset of 

interest using graphs, statistics, 
and verbal description to 
answer questions of their own 
creation. They summarized 
their work and reflected on their 
understanding of the CT data 
skill. 

Data

Sociology: 
Assign. 1

Students designed algorithmic 
steps to identify the targeted 
gender of online toy store 
websites. They also wrote an  
assignment summary and 
reflection of their CT algorithmic 
skills.

Algorithms

Sociology: 
Assign. 2

Students analyzed datasets to 
identify sociological topics of 
interest to them.

Decomposition
Data

Sociology: 
Assign. 3

Students summarized the 
decomposition process they 
followed to identify sociological 
topics of interest.

Decomposition
Algorithms

continued on the most right column.

Contributions and Future Work
• Provided examples of assignments from non-CS courses that 

infused CT. 
○ May help faculty identify and implement CT-focused 

assignments in own disciplines.
• Provided examples of student work when students are faced 

with CT-focused assignments in non-CS courses. 
○ Be able to describe student strengths and weaknesses when 

presented with CT-focused assignments.
• Future work: explore degrees of CT skills exhibited in student 

artifacts to better understand where students struggle and 
succeed in using CT skills.

Findings
• Students most often used decomposition or algorithm in 

these assignments. 
• Further, these two skills were often seen together in 

assignments, regardless of the prompts..

• Abstraction was exhibited less than other three skills, 
indicating the following possibilities: 

○ Abstraction is more difficult to exhibit for students

○ Some specific CT skills may be more accessible to different 
non-CS courses. For example, we saw students use 
abstraction in the music course more than in any of the other 
courses. 
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Methods
● Collected 273 artifacts created by undergraduate students 

across seven course assignments from four disciplines. 
● Guided by the CT rubric from a prior study [2], we examined 

student artifacts for the following skills: 
○ Decomposition: Students break a problem into its 

constituent subproblems.
○ Algorithms: Students create a series of ordered steps to 

solve a problem or achieve a goal.
○ Data: Students evaluate a data set to ensure that it 

facilitates discovery of patterns and relationships.
○ Abstraction: Students reduce complexity to create a 

general representation of a process or group of objects so 
it is both appropriate for the immediate purpose or goal and 
use in different contexts. 

Artifact Descriptions (Cont.)
Assignment Student Artifact Description Exhibited CT 

skills
Music: 
Assign. 1

Students created websites to 
document the process they 
followed in the development of 
their course projects, 
showcase course products, 
and reflected on their CT skills. 
Those projects included music 
creation, poem and lyric 
decomposition, and 
programming.

Decomposition
Algorithms
Data
Abstraction

Music: 
Assign. 2

Students responded to a 
pre-post assessment through a 
series of four questions, each 
targeting a specific CT skill.

Decomposition
Algorithms

English Students documented their 
writing process and reflect on 
the process of writing a 
research narrative.

Decomposition
Algorithms

Math: Data

Music - Assign 1: 
Decomposition

Algorithms
Abstraction

Sociology - Assign 1:
Algorithms

Sociology - Assign 2:
Decomposition

Sociology - Assign 2:
Data English:

Decomposition
Algorithms

Music - Assign 1:
Algorithms
Abstraction

Sociology - Assign 3:
Decomposition

Algorithms

Music - Assign 2:
Algorithms


