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Research Questions
How does student engagement relate 
to course outcomes?

How does student perception of 
support relate to engagement?

What happens when you change an 
ELUM course to increase engagement 
opportunities?



Existing Literature

The theory of student involvement 
[Astin, 1984] includes the idea that 
increasing student involvement 
increases student learning and 
personal development.



Existing Literature

Several Studies have inferred that 
student involvement is significantly 
related to student achievement in 
undergraduate math courses [Kuh 
et. Al, 2008], [Glover], [Thomas 
and Higbee, 2000].



Existing Literature

Paschal, Weinstein and Walberg [1984] 
concluded from an analysis of 85 
methodologically adequate studies 
that there is a moderately large 
average affect of homework that is 
commented upon or graded.



Engagement and Course 
Outcomes

Course grading sheets from Fall 2008, 
Spring 2008 and Spring 2009 were 
analyzed for several first year math 
courses to examine the relationship 
between homework completion and 
final exam scores.



Sample Sizes
 An ethics waiver was approved to study 

anonymized course grade sheets (2634 
records).  Students who wrote the final 
exam were included for as many sections 
as possible.

100 101 102 122 151
Spring 2008  485 121 126 431

Fall 2008 298  82 116 378
Spring 2009 68 153  52 324

Total 366 638 203 294 1133



Homework Submitted

 For each course the mean percent of 
graded homework submitted per 
student was computed.

100 101 102 122 151
Spring 2008  88 73 76 84
Fall 2008 90  82 74 91
Spring 2009 80 88  78 85



Course Performance
Performance on final exam (top line) vs. 

Homework (bottom line).

100 101 102 122 151
Spring 2008  51 54 56 66

 68 54 50 62
Fall 2008 59  48 58 58

70  55 49 70
Spring 2009 53 45  56 53

48 73  47 62



Passing the Final Exam
The pct of students passing the final who 

missed more than one homework (top 
line) vs missed none (bottom line).

100 101 102 122 151
Spring 2008  9 44 39 49

 53 86 78 92
Fall 2008 27  27 38 23

73  58 84 71
Spring 2009 28 16  21 15

58 52 79 67



Final Exam Performance
Mean final exam scores for students 

missing more than one homework 
(top line) vs missing none.

100 101 102 122 151
Spring 2008  32 47 43 47

 56 74 63 73
Fall 2008 37  38 43 38

63  55 69 62
Spring 2009 42 32  38 36

61 50  66 60



Proportion of Variation
The pct of variation in final exam scores 

that can be attributed to variation in 
proportion of submitted homework.

100 101 102 122 151
Spring 2008  14 35 25 31
Fall 2008 16  9 38 13
Spring 2009 18 18  41 18



Qualitative Analysis
• Experienced faculty members leading 

the courses were interviewed.
• They found the differences between 

courses surprising.
• It was noted that math courses are 

extremely developmental and once a 
student falls behind it is difficult to 
catch up again.



Conclusions

   A representative sample of ELUM 
students at Uvic were sampled.  
Student submitted between 74-91% 
of their assigned homework on 
average.  For most courses 
performance on homework and final 
exam was comparable.



Conclusions
Missing a second graded homework 

assignment is an early warning signal 
that a student is at a significantly 
higher risk of failing a first year math 
course than their classmates. Many 
of these students currently face the 
likely future penalty of failing the 
course.



Engagement and Supports

First year math students were 
surveyed in Spring 2008 and Spring 
2010 and the results were used to 
identify factors that are at least 
moderately correlated with the 
amount of graded homework 
submitted.



Existing Literature

The theory of student involvement also 
stipulates that students who become 
intensely involved in their college 
studies experience considerable 
satisfaction.



Sample Sizes

• In the Spring 2008 term, 849 surveys 
were turned in by the 1792 students 
enrolled in the first year math courses 
surveyed.  

• In the Spring 2010 term, 690 surveys 
were turned in by the 1305 students in 
first year math courses surveyed.



Student Satisfaction Survey
(mean responses in italics)

• Q1: How satisfied are you with the amount of math and stats 
support available to you this semester?

Spring 2008: Indifferent.
Spring 2010: Somewhat satisfied.

• Q2: How often did you visit either location of the math and stats 
assistance centre for this course?

Spring 2008: Once or Twice
Spring 2010: Once or Twice

• Q3: How often did you use the instructor's office hour sessions for 
this course?

Spring 2008: Never
Spring 2010: Once or Twice



Student Satisfaction Survey
• Q4: What percentage of assignment questions (i.e. Graded work) did 

you submit in this course?

Spring 2008: 90 to 99%
Spring 2010: 90 to 99%

• Q5: What percentage of the suggested problems (i.e. Non-graded 
work) did you attempt in this course?

Spring 2008: 75 to 89%
Spring 2010: 75 to 89%

• Q6: On average, how many times per week did you do Math / Stats 
practice problems outside of class?

Spring 2008: 1-2 times per week.
Spring 2010: 1-2 times per week.



Student Satisfaction Survey

• Q7:What is the approximate number of classes that you were unable 
to attend in this course?

Spring 2008: Missed 1-3 lectures.
Spring 2010: Missed 1-3 lectures.

• Q8: How satisfied are you with your performance in this course?

Spring 2008: Indifferent
Spring 2010: Indifferent



Support Factors and Engagement

For each course, a multiple linear regression model was 
constructed on survey results in an attempt to predict the 
amount of graded homework completed (dependent 
variable) from other survey questions.  The pct of variation in 
quantity of graded homework completed that can be 
attributed to variation in other surveyed factors is reported 
for each course.

100 101 102 120 122 151 162
Spring 2008 77 32 26 63 49 23 35
Spring 2010 21 28 42 74 56 26 89



Factors Moderately 
Correlated with Engagement

• Correlations varied widely between courses.
• Of the seven factors that could be correlated with 

engagement (assignment questions submitted) over two 
terms and seven courses, only a few were moderately 
correlated or better.

• In Calculus I in the spring term of 2008, a decrease in 
the level of satisfaction with the amount of Math & 
Stats support available was moderately correlated with 
an increase in the percentage of assignment questions 
submitted.



Factors Moderately 
Correlated with Engagement

• In the Spring 2008 term in Math 120, an increase in the 
frequency of visits to the Math &  Stats Assistance 
Centre is moderately correlated with a decrease in the 
percentage of assignment questions submitted.

• In the Spring 2010 term in Math 120, an increase in the 
percentage of suggested problems attempted; a 
decrease in the number of lectures missed; and an 
increase in the level of satisfaction with performance 
are all moderately correlated with an increase in the 
percentage of assigned problems submitted.



Conclusions
• Despite the high proportions of 

students failing the final exam, on 
average students engaged with 
supports infrequently.

• Students reported completing a high 
proportion of assigned and suggested 
problems.

• Students were indifferent to their 
performance in ELUM courses.



Conclusions

• More support factors were moderately 
correlated with engagement in Math 
120 than other courses.

• Few factors were moderately correlated 
with engagement in other courses.  



Changing ELUM Courses

The results of this research were used 
by the Department of Mathematics and 
Statistics at UVic to modify Math 122 in 
Fall 2009 and Math 101 in Fall 2010.  
The goal was to increase student 
engagement in the belief this would 
increase student achievement.



Changes Made to Math 122 
by P. Dukes, G. MacGillivray

• A new textbook was adopted.
• More emphasis on graded assignments 

and term work designed to not 
discourage students who are working.

• New in-class work designed for success.
• Welcome letter and study tips.
• In one of the two classes, students at-

risk received emails early on.



Results in Math 122
• More students were observed carrying 

the textbook and students reported it 
was “way easier to read” and “makes 
the topics seem more connected.”

• Students reported that the in-class 
work “kept them on top of things.”

• Students at-risk who received emails 
had higher success rate.

• Mean scores on final exam were 66% in 
one class and 67% in other, way up.



Results in Math 122
n Fails Miss > 1

Spring 2005 88 25.0% 25.2%
Fall 2007 128 43.7% 39.1%

Spring 2008 132 30.3% 35.6%
Fall 2008 120 26.2% 35.0%

Spring 2009 130 43.0% 32.3%
Fall 2009 113 9.8% 19.8%

* n= number writing final exam
* Miss > 1 = miss more than one 

homework.



Changes to Math 101 
(Course Leader S. Oshkai)

• More weight on graded assignments.
• Weekly tutorial sessions added with 

worksheets designed for success.
• Graded assignments and midterms 

designed not to discourage students 
who are working.

• Welcome letter given out to students in 
one of two classes.



Future Research

• What factors effecting student 
engagement can a university 
significantly influence? 

• Student engagement measured by 
number of graded assignments  
completed accounts for some of the 
variation in performance.  Can we 
construct a model to account for most?
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