


Assignment 4 – AI is a Tool, not a Solution

Your name:   _________________________

The phrase “design to fit” is heard throughout the engineering world. It means finding the best solution, not just a solution that works. What do we mean by “best”? “Design to fit” for software solutions includes at a minimum: 
· Functional correctness: does it compute the expected results for given inputs?
· Maintainability: software lives a long time. How easy is it to understand and modify the code?
· Efficiency: Does the code use appropriate algorithms and data structures to solve the problem quickly and using appropriate resource tradeoffs?
These three qualities apply to most software. Software that is “designed to fit” will often consider other attributes, such as usability, portability, security, and reliability.

Consider the following simple rubric for evaluating a code:

	Dimension
	4 – Excellent
	3 – Proficient
	2 – Developing
	1 – Needs Improvement

	Correctness
	Program runs without errors and produces correct output for all required inputs, including simple edge cases. Example: correctly sums numbers in a list, even if the list is empty.
	Program runs and gives correct output for most inputs, but may miss some edge cases. Example: works for positive numbers but fails with negatives.
	Program runs but produces incorrect results for several test cases or only works with limited input. Example: hard-coded answer for one input, but fails with others.
	Program does not run, crashes frequently, or produces mostly incorrect results. Example: syntax errors prevent execution.

	Maintainability
	Code is broken into functions; uses meaningful names; avoids repeated code; formatted consistently. Example: calculate_average() function instead of repeating the same loop.
	Code is mostly organized; functions or naming could be clearer; minor duplication. Example: function names like doStuff() instead of descriptive ones.
	Code is hard to update; little use of functions; inconsistent names or style. Example: entire program written in main() with reused variable names like x, y, z.
	Code is very disorganized; no functions; unclear names; repeated code everywhere. Example: copy-pasted code blocks for every test case.

	Efficiency
	Uses simple and appropriate approaches; no unnecessary loops/calculations; runs quickly for typical inputs. Example: computes sum with one loop.
	Mostly efficient, though a few extra steps or less direct solutions are used. Example: uses two loops where one would suffice.
	Inefficient solution but still works on small inputs. Example: nested loops to check duplicates in a list instead of using a set.
	Highly inefficient or brute-force solution that is impractical even for small inputs. Example: triple nested loops on small arrays that freeze with slightly bigger input.


Task 1: Apply the rubric to our code
Open birds_counter.py. It contains a familiar function if you followed Tuesday’s class. You, manually, without assistance, score the count_birds() function according to the rubric. In the space below, type your score for each dimension (correctness, maintainability, efficiency) and 1-2 sentence rationale for each score.






Task 2: Have ChatGPT apply the rubric to the code
1. Go to https://chatgpt.com. 
2. Enter the prompt, “I am going to paste a rubric for evaluating a code solution to an introductory computer science problem. Then I’m going to paste the Python code. Evaluate the code according to the rubric.” 
3. Paste the count_birds() function from birds_counter.py into the chat window. Copy and paste also the rubric from this document. 
4. Paste ChatGPT’s evaluation of the code excluding any generated code:




















Questions:
1. Which dimensions did ChatGPT score differently from you? 


2. Do you agree with its evaluation? 


3. Do you think it gave a better/more accurate evaluation that you? Why or why not?





Task 3: ChatGPT improvements, first attempt
Did ChatGPT provide you with an “optimized solution” that scores 4’s in each dimension? If so, great. If not, prompt ChatGPT to “provide an optimized solution that scores 4s in each dimension”.

1. Copy and paste ChatGPT’s Python code into the file birds_gpt.py. Reformat it as necessary to make sure it is valid Python code, e.g, to fix spacing or tabs. Leave the ChatGPT conversation open. You will come back to it.
2. Put a short comment at the end of each line that does something you don’t understand. Be honest.
3. Install pytest if necessary.
4. In the integrated terminal in PyCharm, run pytest test_birds_gpt.py. 
5. In the space below, state # of tests passed vs # failed. If any tests fail, explain which test(s), what the error was, and why the ChatGPT-generated code failed. 




Task 4: ChatGPT improvements, second attempt
1. Go back to your ChatGPT conversation. Enter the prompt, “Make this code more efficient.”
2. Copy and paste ChatGPT’s improved code into the file birds_gpt_eff.py. 
3. Put a short comment at the end of each line that does something you don’t understand. Be honest.
4. Run pytest test_birds_eff.py in PyCharm’s integrated terminal. 
5. State # of tests passed vs # failed. If any tests fail, explain which test(s), what the error was, and why the ChatGPT-generated code failed.




Task 5: Measuring performance
Run the file performance.py. Fill in the table below with the results.

	
	Average time taken across 5 runs of the file

	
	birds_empty.txt
	birds_small.txt
	birds_large.txt
	birds_huge.txt

	birds_counter
	
	
	
	

	birds_gpt
	
	
	
	

	birds_gpt_eff
	
	
	
	






Task 6: A re-evaluation
1. Considering the test case results and your personal evaluation of the code, rank the three solutions from most correct to least correct. Explain your ranking. 









2. Considering the performance results from Task 5 and your own evaluations of how efficient the code is, rank the three solutions from most correct to least efficient. Explain your ranking.











Task 7: Hallucinations? What hallucinations?
Use your Google skills (not ChatGpt!) to research the term “AI hallucinations.” 
1. Write a 4-6 sentence summary (in your own words) of what a hallucination is in the space below, including both (a) a general definition, and (b) what causes hallucinations in AI systems.
2. Cite your resources in this format: 
Author. (year published, date published). Title of the article. URL.
for example:
World Health Organization. (2018, May 24). The top 10 causes of death. https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
or
Mantel, B. (2025, April 24). How to be a caregiver for someone with multiple sclerosis. AARP. https://www.aarp.org/caregiving/health/info-2025/multiple-sclerosis-care-plan/
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