
Study Design: 
We conducted clinical interviews with 5 undergraduate life-science majors enrolled 
in introductory physics at North Carolina State University (NCSU), [Fig. 2]. These 
interviews had two parts: 

1. Participants were asked open-ended questions3 about their experiences in 
science, school, and with computers  

2. Participants read and interpreted a pre-written VPython model of a gravitational 
orbit [Fig. 3]. 

These interviews were video recorded and transcribed. Each participant was 
assigned a pseudonym.  
!
Data Analysis 
Following the iterative methods of qualitative analysis5, we conducted initial read 
throughs to mark passages in which participants expressed feelings about computers 
or about their own abilities to use computers. From there, we segmented the 
transcripts by statement and coded these along four dimensions meant to capture the 
broad sense of our participants’ affective stances: 

1. Conversation topic (programming, spreadsheets) 
2. Attitude (positive or negative) 
3. Self-Efficacy (positive or negative) 
4. Impression of usability (positive or negative) 

With these codes, we tested and achieved inter-rater reliability. (Cohen’s Kappa 
values of 0.84, 0.83, 0.81, and 0.80, respectively).  
!

We interpret our data as showing that our participants were: 
•  apprehensive towards programming, and 
•  open to the use of spreadsheets.  

While we expected somewhat apprehensive views towards 
programming, we were surprised by the degree of enthusiasm directed at 
spreadsheets (ranging from “not that bad” to “I love Excel!”). Because it 
is possible to write rudimentary programs with spreadsheets [Fig. 4], our 
analysis suggests that we use spreadsheets as a path-of-least-resistance 
to help scaffold IPLS students to more sophisticated methods.  
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Next Steps:  
• Examine how IPLS students use spreadsheets to model physics 

phenomena 
• Explore how their attitudes influence their practices. 
• Develop suitable scaffolding activities 
• Develop a suite of programming activities suitable for IPLS students 

(that shown in [Fig. 1] is an advanced-level program)
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While our principle analysis is qualitative in nature, a quantitative description was helpful in characterizing our participants’ individual responses 
[Table 1]. We interpret these as indicating general preference for spreadsheets. We present, also, selected excerpts from our participants’ 
interviews to help provide the qualitative flavor of their attitudes. 

Overview

Biological and health care majors comprise one of the largest populations of 
students enrolled in physics courses each year. Because of this, there is a growing 
interest within the physics and biology communities to restructure the introductory 
physics courses for life science majors (IPLS) to better support the needs of these 
students by focusing on biologically and medically relevant topics1.  
!
Computational modeling presents itself as compelling tool in this context. By 
emphasizing modeling and step-by-step reasoning, and including elements of 
visualization, computational modeling could prove to be an exciting and accessible 
tool for IPLS students to explore diffusion, emergence, and other biologically and 
medically relevant phenomena. ([Fig. 1] shows an advanced example.) While this 
tool is increasingly being used in calculus-based courses2, there have not been any 
efforts to use anything beyond spreadsheets in the IPLS courses.  
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The goal of this exploratory study to establish a baseline understanding of life-
science majors’ attitudes towards programming. Understanding these will help us 
better frame classroom implementations. We report on the result of 5 exploratory 
interviews. Our results suggest that these students had an apprehension 
towards programming but also held positive attitudes towards spreadsheets.

Results

Trudy : “[It’s] hard. I’ve never done any kind of programming, so 
I’m not sure I’m gonna get the questions you’re gonna ask me. I’ll 
do my best.” 

Wendy: “I’m absolutely terrible with computers. So, when I think 
of programming, I think of just a lot of numbers and letters and 
brackets and all kinds of weird languages that I do not understand.” 

Linda : “I’m a little nervous about what you would want me to 
do… a little bit of anxiety. I think anxiety is a little strong. Nervous. 
I’m definitely nervous” [referring to what emotion are you 
experiencing when thinking of programming

Attitudes towards spreadsheets:

Attitudes towards programming:

Wendy: “I love Excel. I use Excel regularly. It is my preferred 
method of organizing stuff.”  

Renee: “I see being able to use Excel as a useful skill anyway. But 
in my major, of course”  

Trudy: “I’ve found Excel to be pretty user intuitive… it’s really 
satisfying too.” 

Linda: “…I was sort of glad to, um, re-learn those basic skills [in 
physics] because I am going to use Excel in the future.” [referring 
to her future profession]

Figure 2 (above): Set-up of a clinical 
interview.
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Atitudes(+/-) Self-Efficacy (+/-) Use (+/-)

Linda
P 16.7% / 16.7% 0% / 16.7% 0% / 0%

S 8.3% / 16.6% 16.7% / 8.3% 8.3% / 8.3%

Renee
P 18.8% / 6.3% 18.8% / 6.3% 12.5% / 0%

S 6.3% / 0% 6.3% / 6.3% 6.3% / 0%

Sandra
P 0% / 0% 0% / 5.6% 0% / 0%

S 11.1% / 0% 0% / 5.6% 22.2% / 16.7%

Trudy
P 0% / 5% 0% / 20% 10% / 0%

S 15% / 5% 10% / 0% 25% / 0%

Wendy
P 7.7% / 7.7% 7.7% / 15.4% 0% / 0%

S 23.1% / 0% 15.4% / 7.7% 30.8% / 0%

Figure 1: (a) A 3D VPython simulation 
of a hard-sphere gas; the random 
walk of one particle is shown in cyan. 
(b) A histogram of the particle speeds 
shows the emergence of a Boltzmann 
distribution; the theoretical 
distribution is shown in cyan.

Figure 4: (a) An example of a program modeling a falling ball, written in 
VPython. (b) What that same program would look like written in a spreadsheet.

Table 1: Percent of each participant’s interview responses in which they 
expressed a positive or negative stance towards programming (P) and 
towards spreadsheets (S). Data are reported as +% / —%. 
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Figure 3 (at right): (a) The VPython code that was 
given to the participants to read during the clinical 
interviews. (b) An image of the resulting simulation. 


