Real world problems for week 1-8

	S/N
	Week 
	Real world problems

	1a
	1
	Steps in downloading and installing the software

	1b
	
	Develop an algorithm using flow chart and pseudocode for area of a circle, mean and standard deviation 

	2a
	2
	Creating a new project name MyProject

	2b
	
	Write a program that compute students grade using university format of A=70 and above, B=60 to 69, C=50 to 59, D=49 to 45, E=44 to 40 and F=39 to 1

	2c
	
	Write a program that will certify that Emeka as employee of university of Nigeria

	3a
	3
	Write a program that will add bottom and labels on a GUI

	3b
	
	Write a program that will calculate simple and compound interest and add corresponding text box

	3c
	
	Write a program that will request for n as integer and sum the following (nExi i=1) (nEYi i=1)/n

	4a
	4
	Write a program for log-in that permits that a user continues or not continue if login details are correct

	4b
	
	Write the algorithm for a program that computes student results using CA and examination score, display grade with respect to no2 and do summary sheet below using A…….,B…..C…..D….E…. and F……

	5
	5
	Write a program that compute compound interest using button

	5a
	
	Write a program that will calculate the correlation coefficient, statistical formula 

	6a
	6
	Write a program that automatically adds the names of 36 Nigeria state in a list box at runtime

	6b
	
	Write a program that will compute the analysis of variance statistic

	7a
	7
	Write a program that automatically adds the names of 36 Nigeria state in a list box at runtime using button

	7b
	
	Write a program that compute the covariance statistic using button

	8a
	8
	Design a program that will compute the area of circle, rectangle and circle

	8b
	
	Write a program using recursion function

	8c
	
	Using a J-frame develop a panel the will contain all the function from wk 1-8









Supplementary Table 1
Week-by-Week Tasks and Integration of Google Gemini into the PBL Intervention
	Week
	Programming focus and assigned task
	Instructor’s role in AI integration
	Students’ use of Gemini in Group A
	Verification and evidence of participation

	1
	Complete baseline assessments and practise explaining a basic programming concept.
	Administered the MDMT and CPA before treatment. Introduced PBL procedures, responsible AI use, prompt construction, hallucination detection, code verification, academic integrity, and individual accountability. Demonstrated how to question rather than automatically accept Gemini’s response.
	Wrote an initial explanation independently, prompted Gemini for an alternative explanation, compared both versions, and identified accurate, unclear, or potentially misleading elements.
	Completed pre-tests, comparison notes, and a short ungraded AI-literacy exercise. No assessed programming treatment occurred.

	2
	Identify programming-language features and develop a simple program using basic syntax, variables, inputs, and outputs.
	Presented the problem and demonstrated only the minimum syntax needed to begin. Reviewed students’ initial attempts before permitting AI-supported revision.
	Defined the problem’s inputs and outputs and drafted code independently. Subsequently used Gemini to explain unfamiliar syntax, compare programming constructs, or diagnose execution errors.
	Executed all suggested code and recorded each Gemini recommendation as accepted, modified, or rejected, with a brief justification.

	3
	Translate a problem statement into an algorithm, flowchart, or pseudocode before coding.
	Asked probing questions about sequence, selection, repetition, and expected output. Checked whether AI-supported revisions remained consistent with the original problem.
	Produced an initial algorithm without AI assistance. Asked Gemini to identify missing steps, test logical consistency, or propose an alternative procedure. Compared the AI-generated proposal with the original design.
	Submitted the initial and revised algorithms, relevant prompts, and a written justification for the final algorithm selected.

	4
	Select suitable data structures and manipulate supplied data accurately.
	Guided students in evaluating how data type and organisation affected accuracy and efficiency. Ensured that Gemini was used only after students had attempted the task.
	Developed an initial solution, then asked Gemini to explain differences among relevant data structures, generate additional input cases, and identify weaknesses in data handling.
	Ran the suggested test cases, documented outputs, and indicated which recommendations improved or failed to improve the program.

	5
	Decompose a larger problem into reusable functions or procedures.
	Explained parameters, return values, variable scope, and modularity. Reviewed the division of coding responsibilities and prevented submission of unexamined AI-generated functions.
	Designed the initial functions, then used Gemini to review function structure, explain scope-related errors, and suggest improvements to modular organisation.
	Annotated the original and revised code, identified AI-supported modifications, and explained how each accepted change improved the program.

	6
	Write a program that computes a regression-related result from a supplied dataset.
	Clarified the required inputs and outputs without providing completed code. Checked both statistical reasoning and programming accuracy.
	Decomposed the statistical procedure into programmable stages. Used Gemini to clarify computational steps, diagnose code errors, and propose test cases.
	Compared AI-generated formulas with course materials, performed manual checks on selected calculations, and retained only verified formulas and code.

	7
	Solve an integrated real-world programming problem involving decomposition, algorithm selection, coding, testing, and revision.
	Facilitated problem-solving through questions and formative feedback. Required students to explain their decisions and did not allow Gemini to substitute for group reasoning.
	Used Gemini after the initial solution to identify logical weaknesses, anticipate boundary-case errors, recommend tests, and suggest alternative approaches.
	Submitted the initial and revised solutions, test results, prompt records, and an oral or written defence of the final programming decisions.

	8
	Complete and present a capstone project integrating syntax, algorithms, data structures, modularity, computation, and testing.
	Monitored responsible AI use, evaluated the project using the same pre-established rubric applied to both groups, and administered the post-tests. Gemini did not grade students’ work.
	Used Gemini to refine the problem definition, review code, generate test cases, support debugging, and structure peer feedback. Students retained responsibility for the final product and presentation.
	Submitted the capstone product, selected prompt-response records, code revisions, test evidence, and a brief reflection explaining how Gemini’s suggestions were accepted, modified, or rejected.
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