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Practice Questions: Origin Story
Online Teaching & Assessments: 2020-2021 School Year 

In-class Clicker Questions → Online “Class Questions” 

Paper & Pencil Exams → Online “Weekly Quizzes” 

Question creation — time intensive! 

Repurpose questions as a practice resource 

Student…”Where can I find extra questions to work on?”

Fall 2020



PHYS 122 Fall 2022
Second Semester Calc-based Intro Physics: 
Thermodynamics, Electricity, Circuits, and Magnetism 
Large Lecture Course: >200 students 
Course components: lecture; discussion; online HW; 6 
midterm exams; and final 
Second semester course so …good study habits? …
preparation? …prior knowledge?



Types of Practice Questions: 
Numerical



Types of Practice Questions: 
Multiple Choice



Types of Practice Questions: 
Matching



Practice Questions: The Basics
Do not contribute to their grade 

Each question worth a point  

Associated with each unit (22 total) 

After completion, can see their score, right/wrong answers, 

and feedback for next attempt. 

Unlimited attempts and four hour limit per attempt 

Data presented is for fall 2022 PHYS 122 course



Practice Questions: Marketing 
Campaign



Student Overall Usage of Practice 
Questions (PQ)

100% means they accessed all 22 units.  

>90% means they accessed 90%-100% of the units.  

72% of students had less than 30% usage 

Small percentage utilized most or all of the units. Only 4 
students accessed all 22 units. 

22 Units 
in total

Usage = at least 
one attempt



Example: 20 students (10%) had 6-10 attempts on all 
practice questions for the entire semester 

Most students had no or very few attempts 

Some students had a lot! 700 attempts was the most!

Total Number of Attempts Per 
Student for All Units



Student Usage of PQ per Unit
Example: unit 1 — 34% of students accessed at least once 

Range of usage: 34% to 12% 

Trend: usage highest after an exam and decreases until 
next exam



PQ Attempts for each Unit
Total number of attempts for each unit for all students 

Students have unlimited attempts 

Might attempt to see if just one question is correct 

Trend from before is still present



Number of Questions for Each Unit

Maybe the number of attempts is related to the number 
of questions? Doesn’t seem like it… 

Reason for Trend? Exam schedule? Longest time to 
practice? Motivation?



Student Usage and Attempts 
Summary

Majority of students do not utilize practice questions 

Trend of high usage/attempts after exams 

Why: High performing students don’t need them? Low performing 
students not using them? Intrinsic vs extrinsic motivation? 

Issues with PQs: can’t check answers for individual question; can’t 
tell right/wrong on matching questions



Practice Units Accessed and Exam Scores
Example: exam 1 25 students accessed all four 
practice units — average exam score 83%. 

Exam scores are highest for those that accessed all 
units associated with that exam. 

Lowest averages for those that accessed some units.
# of  Practice Units Assessed & Exam Averages (# of  Students)

# Accessed Exam 1 Exam 2 Exam 3 Exam 4 Exam 5 Exam 6

5 85% (16)

4 83% (25) 76% (14) 85% (28) 80% (15) 84% (24)

3 72% (10) 80% (11) 83% (16) 73% (7) 77% (14) 85% (36)

2 79% (17) 70% (11) 75% (16) 69% (15) 69% (10) 67% (17)

1 78% (30) 70% (20) 79% (26) 66% (23) 71% (21) 68% (19)

0 81% (123) 77% (133) 78% (119) 69% (145) 73% (136) 75% (133)



Usage & Attempts by Final Course Grade
Example: 61 students earned an A in the course. On average they 

accessed the units 23% and had 26 attempts  

Highest usage by students earning C & D. Students earning C had 

highest number of attempts 

Students earning an F had lowest access/attempts 

Time management issues with high number of attempts?

Course Grade Usage Average (Median) Attempts Average (Median) # of  Students

A 23% (8%) 26 (1) 61

B 22% (8%) 16 (3.5) 56

C 26% (15%) 44 (6.5) 52

D 25% (17%) 14 (4) 17

F 9% (4%) 6 (1) 19



Exam and Final Course Grade Based on 
Practice Question Usage and Attempts

Highest usage and highest number of attempts 

corresponds to highest scores. 

Lowest scores are for students with minimal but 

non-zero usage and attempts



Score on Practice Questions and Average 
Score on Exams

Score associated with practice questions. Each question worth 1 

point. Students can see their score at the end. 

Example: those students earning 76%-100% on the practice units 

associated with exam 1 actually earned an average score of 85% on 

exam 1

Practice 
Question 

Score

Exam 1 
Average

Exam 2 
Average

Exam 3 
Average

Exam 4 
Average

Exam 5 
Average

Exam 6 
Average

All Exams 
Average

76%-100% 85% 98% 94% 86% 102% 101% 94%

51%-75% 82% 87% 89% 90% 94% 86% 88%

26%-50% 77% 78% 78% 77% 70% 80% 77%

1%-25% 84% 73% 78% 65% 72% 68% 73%

0% 80% 76% 78% 69% 72% 75% 75%



Exam and Final Course Grade Based on 
Practice Question Performance

Clear trend showing students who earn higher scores 

on practice questions perform better on the exams 

and ultimately earn higher course grades.



Number of Students

Number of  Students Corresponding to Table Above

Exam 1 Exam 2 Exam 3 Exam 4 Exam 5 Exam 6 All Exams

76%-100% 10 3 2 4 3 5 4.5

51%-75% 14 8 18 2 14 10 11

26%-50% 22 20 16 16 9 19 17

1%-25% 19 34 45 35 39 32 34

0% 140 140 124 148 140 139 138.5

Practice 
Question 

Score

Exam 1 
Average

Exam 2 
Average

Exam 3 
Average

Exam 4 
Average

Exam 5 
Average

Exam 6 
Average

All Exams 
Average

76%-100% 85% 98% 94% 86% 102% 101% 94%

51%-75% 82% 87% 89% 90% 94% 86% 88%

26%-50% 77% 78% 78% 77% 70% 80% 77%

1%-25% 84% 73% 78% 65% 72% 68% 73%

0% 80% 76% 78% 69% 72% 75% 75%



Practice Exams for Spring 2023
Fall 2022 exams were converted into online Blackboard tests. 
Time limit of 50 minutes (same as exams), unlimited attempts. 

Trying to replicate exam conditions. Students might not use 
practice exams in the best way…non-exam conditions; 
unlimited time; internet; notes; read solutions 

Some questions modified for the online environment.

Original Exam Question

Modified Blackboard 
Question



Exam Performance Based on Accessing 
Practice Exam

Students accessed the 
practice exams more than 

the practice questions

Exam 
1

Exam 
2

Exam 
3

Exam 
4

Exam 
5

Exam 
6

% of  
Students 
Accessing 
Practice 
Exam

41% 44% 49% 37% 39% 44%

Students accessing the 
practice exams consistently 

scored around a letter grade 
higher than those who did 

not access the practice exam



Actual Exam Performance Based on 
Practice Exam Performance

Example: students earning an A on the practice exam for 
exam 1 had an average score of 91% on the actual exam. 

Highest average for each exam.

Practice 
Exam 
Grade

Exam 1 Exam 2 Exam 3 Exam 4 Exam 5 Exam 6

A 91% 83% 89% 84% 84% 86%

B 89% 96% 86% 91% 76% 87%

C 85% 97% 82% 85% 93% 81%

D 80% 86% 83% 84% 93% 81%

F 69% 70% 78% 74% 74% 76%

0% 78% 71% 78% 63% 65% 60%



Actual Exam Performance Based on 
Practice Exam Performance

Example: students earning an A on the practice exam for 
exam 1 had an average score of 91% on the actual exam. 

Highest average for each exam. Lowest average.

Practice 
Exam 
Grade

Exam 1 Exam 2 Exam 3 Exam 4 Exam 5 Exam 6

A 91% 83% 89% 84% 84% 86%

B 89% 96% 86% 91% 76% 87%

C 85% 97% 82% 85% 93% 81%

D 80% 86% 83% 84% 93% 81%

F 69% 70% 78% 74% 74% 76%

0% 78% 71% 78% 63% 65% 60%



Actual Exam Performance Based on 
Practice Exam Performance

Students earning A, B, or C on the practice exams 
performed well (>85%) on the actual exams. 

Those who did not access the practice exams performed 
the worst



Wrap it Up! Summary and Main Takeaways

The majority of students do not use practice questions: 
14% to 34% usage for each practice unit. 

Better for practice exams: 34% to 49% usage 

Those with at least one attempt on all practice units 
associated with an exam scored much higher on that exam 

High usage and attempts correlates to higher final course 
grade 

Converse does not seem to be true: students earning an A 
do not have the highest usage or attempts 

Actual performance on practice questions/exams seems to 
be good indicator of performance on actual exam



What Does It All Mean?
Low usage? Plenty of course resources already; student 
with good study habits may not be additional practice; 
students who could use the additional practice not taking 
advantage of it. 

Motivation? Intrinsic & extrinsic for earning points on 
practice question. 

Performance on Practice Questions/Exams? Not too 
surprising…if they did well on the practice stuff probably 
going to do well on the actual exam. 

Practice Questions/Exams just one resource. Could be a 
distraction or hurt performance? Student with 700 total 
attempts earned 78% for final course grade.



Onward! Next Steps and Future Exploration

Continue to develop and add to practice questions 

Analyze additional semesters adding in how student 
usage and performance might relate to student 
demographics 

How much time are students spending on questions? 

Student survey gathering feedback on practice questions: 
Do students find the practice questions helpful? Why do 
students use or not use them? Issues with the practice 
questions or ways to improve them? 

Keep sharing results with students and providing ample 
resources and the right learning environment for them



Thank you for coming!

Questions? Comments? Suggestions?

Sponsored by DoIT (LA Mini-Grant) — Thanks again!

Feedback Survey: 
http://tiny.cc/124921 My slides will be made 

available. Feel free to 
reach with questions or 

want to discuss 
further: cagc@umbc.edu

http://tiny.cc/124921
mailto:cagc@umbc.edu

