
Example Problem-based Learning Experience 

Title: Pay My Bills 

Author(s): Brandon Banes 

Learning Objectives:  

1. The students will gain proficiency in calculating percentages and percent change. 

2. The students will use inductive reasoning, linear equations and/or a variety of mathematical 

knowledge and skills to make predictions. 

3. The students will be able to calculate and interpret averages. 

4. The students will learn to use estimation skills effectively and appropriately. 

Target Population: 

Pre-service elementary teachers taking a mathematics course focusing on concepts and structure of 

elementary mathematics 

 

Problem Statement:  

  TBR students started the 2011-2012 academic year with a 6.1% increase in tuition over the 2010-2011 

academic year (http://www.murfreesboropost.com/mtsu-tuition-to-climb-again-cms-17748) .   Based 

upon the current economy, forecasts about the country’s economic recovery are grim.  Parents and 

students can anticipate a continuation of tuition increases over the next five years. 

 

 Focus Questions: 

1. Using the information at  

http://nces.ed.gov/collegenavigator/?q=Middle+Tennessee+State+University&s=TN&l=5&ct=1&

id=220978#expenses determine the cost of tuition for the 2011-2012 academic year. 

2. Discuss with your group the possible reasons that the tuition is increasing. 

3. What are some ways that you can estimate/predict the cost of tuition for each of the remaining 

school years until you graduate?  What mathematics have you used in the past to make 

predictions?   

4. What bills are you currently responsible for paying?  What resources contribute to your income?  

Are you concerned about being able to pay for school? 

5. How much money will your education cost in total?  Will you have student loans to repay?  How 

much money will you owe for student loans?  

6. In what county do you anticipate teaching when you finish school?  What is the beginning pay 

for teachers in that county? 

 

http://www.murfreesboropost.com/mtsu-tuition-to-climb-again-cms-17748
http://nces.ed.gov/collegenavigator/?q=Middle+Tennessee+State+University&s=TN&l=5&ct=1&id=220978#expenses
http://nces.ed.gov/collegenavigator/?q=Middle+Tennessee+State+University&s=TN&l=5&ct=1&id=220978#expenses


7. How much will your monthly loan payment be when you get out of school? 

8. What changes will be made to your monthly budget once you graduate (buy a house, new car, 

professional attire, etc.)?  What will be your new monthly budget? 

9. Will your income support your financial needs? 

 

 

 

Resources:  

http://nces.ed.gov/collegenavigator/?q=Middle+Tennessee+State+University&s=TN&l=5&ct=1&id=2209

78 

http://www.ed.gov/news/press-releases/us-department-education-releases-college-cost-lists-help-

students-make-informed- 

http://www.murfreesboropost.com/mtsu-to-see-another-tuition-increase-cms-27632 

http://www.murfreesboropost.com/tbr-approves-mtsu-tuition-increase-cms-23616 

http://www.murfreesboropost.com/mtsu-tuition-to-climb-again-cms-17748 

http://www.edtrust.org/dc/publication/priced-out 

http://www.usatoday.com/news/education/2011-07-27-College-student-fees-budget-cuts-

funding_n.htm 
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Example Instructor Created Word Problems 

 

1. Tuition at the University for the 2010-2011 school year was $6,298 and the TBR announced a 

6.1% increase in tuition for 2011-2012.  There are 26,442 students enrolled at the University.  

How much extra money will the increase in tuition generate?  The SGA comes up with an idea to 

prevent the increase in tuition and still bring in the additional revenue for the University.  They 

suggest that every student participate in a donut fund raiser.  The donuts will cost $5 a dozen.  

The donut company will keep 22.5% of all the sales and the University will get the rest of the 

proceeds.  How many donuts will need to be sold so that students do not have to pay a higher 

tuition than last year?  How many donuts would each student need to sell?  Is that a reasonable 

amount of donuts to expect every student to sell? 

 

2.  Rod normally drives around the city for fun and social interaction.  His truck gets 15mpg while 

driving in town.  In August, Rod learned of the increase in tuition.  He decided to stop driving 

around town to save gas and thus save money.  He will put this saved money toward the 

increase in tuition.  If Rod’s normal loop around town is 4.1 miles and he drives this loop 3 times 

a night, then how long will he have to quit driving around town (use $3.30 per gallon as the price 

for gas)?  In other words, when will Rod save enough money to pay the extra tuition? 

 

 

3. Jane learns of the tuition increase 4 weeks before school begins.  Jane has been working at a pet 

daycare center making $7.95 per hour and normally 14% of that is taken for taxes.  Her normal 

work schedule is 25 hours a week.  The money she makes goes toward paying her bills and 

leaves very little to spare.  She decides that she will ask her boss for extra work during the 4 

weeks before school begins.  How many extra hours will Jane need to ask for so that she will 

make enough money to pay for the tuition increase? 

 

4. The professors at the University decide that they would like to try to prevent the tuition increase 

for the students. The student to professor ratio at the University is 21 to 1.  This year there are 

26,442 students at the University.  How many professors are there?  If the average salary of a 

professor at the University is 78,245 then what percentage of the average salary will the 

professors need to give up so that the tuition will not increase?   How much money per 

professor will this be?  Is that reasonable for them to give up that much of their salary?   

 

 

5. Sue is a first year 3rd grade teacher at an elementary school in the county.  Sue consolidated her 

$27,000 worth of student loans to get a 15 year loan with an interest rate of 8.5%.  Calculate her 

monthly payment using the following: 
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, r=interest rate as a decimal, P is the principal, 

 n=the number of payments per year, and t= the number of years on the loan. 

How much of Sue’s $32,369 salary will be left each month after she pays her student loan 

payment? Assume that 15% of Sue’s salary goes to taxes, social security, and retirement. 

Does that leave a reasonable amount of money for Sue to pay the rest of her monthly bills?  

 

6. The University of Archimedes has had both tuition increases and decreases in the past few 

years.  From the 2007-2008 school year to the 2011-2012 school year the tuition has changed by 

the following percents: 3,
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Can you find a pattern in the following sequence that will allow you to predict the percentage 

increase/decrease in tuition for the 2012-2013 school year? 

 

7.  Carlos is considering living with his parents and driving to University to save money.  He is 

worried that the savings will not be very much since he lives 60 miles from school and has to 

drive to university 5 days a week.  Last year Carlos stayed in an apartment off campus from 

August through May and the monthly cost for rent and utilities was $800.  Carlos drives a Ford F-

150 that gets 18 mpg on the highway and gas prices are currently $3.30 per gallon.  Carlos’ dad 

tells him to figure in $0.25 per mile for routine car maintenance (oil, tires, ect).  How much will it 

cost for Carlos to drive to school this year (Classes generally meet for 16 weeks per semester)?  

Will Carlos find that driving to school is going to save him money?  If yes, will the savings be 

significant?   

 

8. Bernard is very concerned about paying for tuition for his remaining 3 years of school.  Use 

information in the table below to try to find a way to predict the cost of tuition for the next 

three years (12-13, 13-14, and 14-15). 

Year 07-08 08-09 09-10 10-11 11-12 

Tuition 5,278 5,700 5,988 6,298  

Percent 
Change 

    6.1 

 

9. Use your prediction from problem 8 to estimate the total cost of tuition for Bernard’s education.  

Bernard’s freshman year was 2010-2011. 

 

10. Bernard has borrowed all the money for his tuition every year.  These loans begin accruing 

interest immediately.  The interest on all of Bernard’s loans is 8.5% compounded monthly.  His 

lender uses the compound interest formula 
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 1  where  



A=the amount owed after t years (future value) 

P=the initial amount (present value) 

r= the interest rate as a decimal 

t= the time in years 

n= the number of times interest is computed per year. 

How many different loans will Bernard have to take?  What will be the cost of his tuition for his 

entire education if the interest is included?   

 

11. The University of Alexandria considers a student to be full time if that student takes 12 hours of 

classwork in a semester.  Full-time students pay $5,875 for 12 hours and $545 for each 

additional hour with a limit of 20 hours.  Students who are not full time pay $595 per hour.   

a) What is the cost per hour of a student taking exactly 12 hours?   

b) If a student takes 15 hours what will be his/her tuition and what will be the cost per hour? 

c) How many hours will a part-time student (hours<12) have to take for his/her tuition to be 

the same or more than a full-time student taking exactly 12 hours.   

 

12. Use the information in problem 11 for this problem.   Carly is an ambitious freshman at the 

University of Alexandria.  She is an Elementary Education Major and would like to graduate in 4 

years (without taking summer classes).  She will have to complete 150 hours of course work plus 

a semester of student teaching.  Assuming that she is able to take 20 hours per semester; will 

she be able to graduate in 4 years?  If Carly does not want to push so hard to complete her 

degree and decides to take 5 years to graduate then how many hours will she need to take per 

semester to finish her coursework?  If student teaching is considered 12 hours and thus Carly 

would be charged $5,875 for her semester of student teaching, then how much will Carly’s 

education cost in total? 

 

13. A student at a certain university receives an e-mail announcing that she has a balance on her 

account.  The balance is an even 3-digit integer such that the ratio of the balance and the next 

even integer higher than the balance is the non-terminating repeating decimal 0
_

799. .  How 

much does the student owe?   

14. Another student receives an e-mail about his balance.  The balance is a 3-digit integer that is 

divisible by 127 and 6.  The number’s prime factorization has only 3 factors.  What is the 

number?  What are all the factors of the number? 

 

15. Chris goes to the store to buy some school supplies.  One item that Chris needs is loose leaf 

paper.  There is a 200 page pack for $1.12, a 500 page pack for $2.47, and a 1000 page pack for 

$5.01.  Which is a better buy?  If Chris knows that he needs 1000 sheets of paper and the 200 

page pack is buy one get one half off then what is the better buy?   

 

 



Writing Outline  

Problem-based Learning Experience 

Title:  

Author(s):  

Learning Objectives:  

 

 

Target Population: 

 

Problem Statement:  

 

 

 

 

 Focus Questions:  (These are questions that you want the students to consider after reading the 

scenario.  They are often broken into stages; however we have not used them in stages in our classes). 

 

 

 

 

 

Resources: (These are resources that you are providing for the student to help them answer their “what 

I need to know” questions). 

 

 

 



Creating Word (Story) Problems Related to PBL: Scoring Rubric 

 
All problems must have more than one step; that is, a solution strategy must include more than one step or the 

problem asks more than one question where a solution to one question is used in answering another question. 

 

Criteria (3) 0 Points 0.5 points 

 

Creativity Routine Problem 

Not related to PBL scenario 

Non-routine, meaning no solution 

strategy is immediately known. 

Related to PBL scenario 

*Level of difficulty 

 

Steps required 

 

Mathematics content 

 

 

Strategies required 

 

 

Reading level 

 

 

Length 

 

 

Single step 

 

Below or beyond expectations of 

MATH 1410 students 

 

Below or beyond expectations of 

MATH 1410 students 

 

Below or beyond expectations of 

MATH 1410 students 

 

Below or beyond expectations of 

MATH 1410 students 
 

 

 

Multiple steps 

 

Appropriate for MATH 1410 Ss 

 

 

Appropriate for MATH 1410 Ss 

 

 

Appropriate for MATH 1410 Ss 

 

 

Appropriate for MATH 1410 Ss 

 

 

 
Solution 

 

0 points 0.5 points 1.0 points 

None submitted or work 

submitted is meaningless 

Sufficient detail demonstrates 

that the student is approaching a 

rational solution, but major errors 

obstruct reaching a valid solution 

Appropriate method is applied to 

yield a valid solution 

 

 

 

*Level of difficulty is measured by five attributes: 1. Steps required; 2. Mathematics content; 3. strategies required; 

4. reading level; and, 5. length.  There is no point in creating a problem that requires mathematics or strategies that 

are inaccessible to students, problems that are beyond their reading level, or problems that take longer to solve than 

is reasonable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example of an unacceptable problem: 



 

121 dogs are rescued.  How many cages will be needed?   Answer: 121 

 

This is a routine problem.  No mathematics or quantative reasoning is needed to solve the problem.  The answer is 

given in the problem.  The reading level is below expectations of MATH 1410 students.  The length of the problem 

is below expectations of MATH 1410 students.  While the solution given is correct, there is no strategy needed or 

implemented to answer the question posed. 

 

 

Example of an acceptable problem that would score full credit: 

 

Page 9, number 6 in your textbook. 

 

(I’m not giving you an acceptable problem related to the PBL: Paws for a Cause because I do not want to give an 

example that a team might submit.  Once I give you a problem, a team cannot submit one like it.) 

 

 


