	
	
	



Justification-Based Problem Solving Assignment

Information for Instructors
Justification-Based Problem Solving Assignment
Overview
This assignment addresses the Pathways outcome: Evaluate evidence and arguments critically or analytically. 
In this assignment, students will solve a mathematical problem set and provide a written justification explaining their solution process, evaluating alternative approaches, and analyzing why their solution is mathematically valid. This assignment builds critical thinking, analytical reasoning, and mathematical communication skills essential for introductory mathematics courses.

Information for Students
Justification-Based Problem Solving Assignment
Overview
[bookmark: _Int_NJNnxWzD]For this assignment, you will solve the problem set below and write a justification explaining your solution process. You will critically evaluate each step, consider alternative methods where possible, and explain why your solution is valid. This assignment will help you develop skills in evaluating evidence and arguments critically within mathematical reasoning.

Choose one of the following problems to solve. You will show your full solution and write a justification as outlined in the assignment guidelines.
Problem 1: Optimizing a Box with No Top
You are designing an open-top rectangular box with a square base. You have 48 square feet of material to use for the sides and bottom.
· What dimensions will give you the maximum volume?
· Justify your approach and reflect on why this method works best.
Problem 2: Two-Ticket Pricing Plan
A movie theater offers two ticket pricing options:
· Plan A: $12 per movie
· Plan B: $30 membership fee + $6 per movie
· After how many movies will Plan B be the better value?
· Show all work, evaluate any assumptions made, and consider alternate ways to solve.
Problem 3: Shared Work Rate
Jane can paint a room in 6 hours. Working with her friend Alex, they can paint it together in 4 hours.
· How long would it take Alex to paint the room alone?
· Justify your approach with equations and logic. Compare to any alternate strategies.
Problem 4: Fencing Dimensions
A gardener wants to fence a rectangular garden on one side of her house. She has 24 meters of fencing and wants to maximize the area. What should the dimensions be?
As you work on this assignment you will:
· [bookmark: _Int_MD9nZEfq]Solve the assigned problem showing all of your work.
· Write a justification explaining each step in your solutions.
· Evaluate the mathematical validity of your approach.
· Consider at least one alternative method and explain why you chose your solution.
· Reflect on what this problem illustrates about mathematical thinking.
Assignment Format & Guidelines
Your justification-based solution will:
· Be typed, and double-spaced, using a 12-point font, or handwritten and scanned/photographed.
· Show the steps to solve the problem.
· Include a written justification explaining your reasoning.
· [bookmark: _Int_vFhlcHXe]Contain clear mathematical notation and academic language.
Assessment Criteria
Your assignment will be graded on the:
· Solutions steps shown.
· Written justifications explaining your reasoning for each step.
· Evaluation of the validity of the solution and explanation of why it is mathematically correct.
· [bookmark: _Int_NKFt85lT]Your consideration of at least one alternative approach and an explanation of your choice of method.
· [bookmark: _Int_7aV2PICk]Your use of clear mathematical notation and academic language.

	Justification-Based Problem Solving Grading Rubric

	Criteria
	Exceeds Expectations
	Meets Expectations
	Approaches Expectations
	Developing

	Problem Solution (30 points)
	Solves problems correctly with all steps clearly shown.
(27–30 points)
	Solves problem correctly with most steps shown clearly.
(21–26 points)
	Solution steps are incomplete or unclear.
(15–20 points)
	Solution steps are  incorrect or missing.
(0–14 points)

	Justification & Reasoning 
(30 points)
	Provides thorough, insightful justification explaining reasoning for steps.
(27–30 points)
	Provides appropriate justification explaining reasoning for each step.
(21–26 points)
	Justification is unclear or not complete 
(15–20 points)
	Justification is minimal and not clear.
(0–14 points)

	Evaluation of Validity 
(30 points)
	Critically evaluates and explains why solution is mathematically valid.
(27–30 points)
	Explains why solution is mathematically valid.
(21–26 points)
	Explanation of validity is incomplete, unclear or partially inaccurate.
(15–20 points)
	Explanation has errors that lead to it being unclear and inaccurate. (0–14 points)

	Alternative Method Analysis (10 points)
	Considers at least one alternative method with insightful comparison.
(9–10 points)
	Considers at least one alternative method with general comparison.
(6–8 points)
	Alternative method is mentioned but comparison is not clear.
(3–5 points)
	No alternative method or comparison is included.
(0–4 points)




Sample Student Submission

Tammy Judge
Justification-Based Solving
MAT 100: Introduction to Mathematical Thought

Justification-Based Solution
Problem:
A gardener wants to fence a rectangular garden on one side of her house. She has 24 meters of fencing and wants to maximize the area. What should the dimensions be?
Solution:
Let the width perpendicular to the house be x meters. Then the length parallel to the house is (24 - 2x) meters because she does not need fencing along the house side.
Area A = x(24 - 2x)
A = 24x - 2x²
To maximize area, take the derivative:
A’ = 24 - 4x
Set to zero:
24 - 4x = 0
4x = 24
x = 6
Thus, width = 6 meters, length = 24 - 2(6) = 12 meters.

Justification & Evaluation:
My justification: I set up x as width, wrote area as a function of x, then used calculus to find the maximum by setting the derivative equal to zero. I checked by confirming that the second derivative (-4) is negative, indicating a maximum.

Alternative method: I could have used algebraic completing the square or reasoning that for a rectangle with fixed perimeter, the area is maximized when it is as close to square as possible. Since only three sides are fenced, this method confirms width is half of remaining fence after subtracting house side.
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