
Promoting Effective Computer Science Education
Through Interaction Testing for Requirement Engineering

- LLM simulates a student asking for help on writing test cases and requirements for their ride share matching 
program. The student acts as a TA to the LLM student by proposing test cases to evaluate the quality of the code.

- Students define data types, interactions across users, and evaluate edge cases from poorly-defined specifications.
- If a novice were to write requirements for a ride share matching system, we expect them to focus on the structure of 

the matching system without considering the system’s behavior and function, which would cause errors.
- Instead of writing technical test cases, the student defines system behavior using natural language for accessibility.

Ride Share Matching for Requirement EngineeringSummary of Work

Introductory computer courses are inaccessible to non-
computing majors. AI coding assistants enable previously non-
technical students to pursue computer science through 
"vibe coding," necessitating new teaching methodologies for 
requirement engineering, which improves AI-generated code. 
Thus, this work uses software testing as a pedagogical 
vehicle to teach requirements engineering. We propose 
using Large Language Models (LLMs) to simulate help-
seeking behaviors, enabling students to learn software 
testing by teaching the LLM. The LLM iteratively probes 
requirements by asking the real student to develop and 
define test-case inputs and outputs from ill-defined system 
descriptions, which scaffolds requirement engineering.

Quantitative Pre-Assessment Results

Future Work and Discussion
- RCT comparing experts and novices requirement engineering 

skills to make rubric more quantitative and empirical 
- Compare learning outcomes on requirement engineering 

between multi-user testing paradigm and “business-as-usual” 
prompt engineering & requirement engineering pedagogy in a 
CS1 context.

- Open source materials for end-user and conversational 
programmers.

- Generalize to math, upper-division computer science, and 
other subjects.

- Exploratory study with a full class deployment at large 
institution. 

Based on the extensive literature review, pilot studies with 72 
participants, and four expert interviews with CS teachers and 
Ph.D. students, I make a prediction about supporting end-user 
programmers in CS courses. LLMs enable us to use testing to 
scaffold requirement engineering education by emphasizing 
edge case identification, specification probing, system testing, 
and natural language articulation. This presents an opportunity 
for a new pedagogical requirement engineering paradigm that 
teaches the cognitive skills for prompt engineering based on 
existing requirement engineering pedagogy frameworks.

Implications
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A. Pre-Assessment Results by Criterion (n=29)
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B. Data Types Identified by Participants (n=29)
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Gap

Previous work fails at incorporating Large Language Models 
(LLMs) into a testing pedagogy that scaffolds requirement 
engineering. Additionally, lots of AI-assisted pedagogies depend 
too much on LLMs and ignore past research on teaching 
requirement engineering and testing.
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Review of 120+ papers on computing education, requirement 
education, and software testing to develop a schema of 
testing-for-requirement engineering. To better equip end-user 
programmers with the necessary skills to engage with AI-
coding assistants, this research found that educators should 
consider using software testing as a pedagogical scaffold 
for requirement engineering. By using LLMs to facilitate 
multi-user software testing, we may not just improve 
requirement engineering, but we may also help to increase 
equity and diversity in the computing field. Many students 
taking computer science courses, particularly those who are 
not majoring in computer science, care more about 
developing a computer science vocabulary, and LLMs now 
enable CS education to better serve these populations while 
teaching them core computational thinking skills that will 
improve their end-user programming abilities with AI.


