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Semester: Fall 2015
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Setting

Classes
 Business Precalculus
 Calculus II

Exams
 Both classes took 4 Exams (Exams 1,2,3 and Final 

Exam)



  

Setting

Some questions from Exam 1 appeared in Exam 2, and some 
questions from Exam 2 appeared in Exam 3.

The Final Exam consisted mainly of questions that had already 
appeared in one of Exams 1,2, and 3.

The focus was on problems that students did not perform well.
After each exam solutions were posted online for all problems.
We also went briefly over the problems in class.
Students were instructed that some of the problems will appear again. 
Problems that appeared twice were graded on the same rubric.



  

Examples-Business Precalculus



  

Examples- Calculus II



  

Students

For the study we included only students who took all 4 
exams.

Class Students who took all 4 exams

Business Precalculus 18

Calculus II 14

Total 32



  

Research Questions

1. Is there statistically significant evidence of 
improvement?

2. Does exam performance correlate with exam 
improvement?

3.Is there a difference between Business Precalculus 
and Calculus II students?



  

Sample Data

Class: Business Precalculus 

Inital Exam: 1

Subsequent Exam: 2

6 questions from Exam 1 reappeared in Exam 2.

Student Initial Exam 
Score (for 

reappearing 
problems)

Out 
of 

Initial Exam 
Percentage 

(for 
reappearing 
problems)

Subsequent 
Exam Score 

(for 
reappearing 
problems)

Out 
of 

Subsequent 
Exam Percentage 
(for reappearing 

problems)

Sample 6 12 50% 9 12 66.7%



  

Data

Consider both classes, all students and all 
combinations of (Initial Exam, Subsequent Exam)

Initial Exam 
Average 

Percentage (for 
reappearing 
problems)

Subsequent 
Exam Average 
Percentage (for 

reappearing 
problems)

Difference P-value for one-
sided paired t-

test

44.85% 54.7% 9.85% <10-5



  



  



  

Compare Classes

Class Initial Exam 
Average 

Percentage (for 
reappearing 
problems)

Subsequent 
Exam Average 
Percentage (for 

reappearing 
problems)

Difference P-value for one-
sided paired t-

test

Business 
Precalculus

47.97% 55.89% 7.92% <10-4

Calculus II 40.84% 53.18% 12.34% 0.002

The difference between the two classes is not statistically    
significant.



  

Conclusions

There statistically significant evidence for 
improvement.

 Subsequent exam performance correlates positively 
with improvement in the reappearing problems.

There is not a statistically significant difference 
between Business Precalculus and Calculus II students.



  

We can do better

  In most cases, the correct answer for the initial exam was not the 
correct answer for the subsequent exam. Many students gave the 
correct answer for the initial exam in the subsequent exam.

  From the blog statistics we know that many students clicked on 
the posted solutions the day before the subsequent exam. 

  54.7% is better than 44.85%, but there is still more room for 
improvement.

Thank you for your attention!
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