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Case histories were added to the BISC318 Parasitology lab at Simon Fraser University (Burnaby British 
Columbia, Canada) and the lab exams were changed to match this new format.  The case histories resembled 
parasitological whodunnits, consisting of a patient background, pictures, as well as knowledge testing 
questions.  Each group of 3-4 students was given four randomly assigned case histories per lab. The groups 
worked through the histories one by one, discussing their results with an instructor.  The lab exams were 
individual assessments and consisted of ten novel case histories.  An anonymous student survey after the lab 
midterm in 2018 revealed that students preferred the case history exam format; that the difficulty was 
matched (or harder) to other types of lab exams; and demonstrated their knowledge better. The 2018/2019 
case history classes did as well or better on all types of lab exam questions and earned higher overall grades 
for the course. 
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Introduction 

In recent years, there has been a movement to 
include active learning activities in university courses, and 
studies have shown that students achieve higher grades and 
are more satisfied with a course when it has these activities 
(Freemann 2014).  In 2017, we (Tamila (Tammy) McMullan, 
(Senior Lecturer), Heather Coatsworth (Teaching Assistant), 
Dr. Carl Lowenberger (Professor), and Tiia Haalapinien 
(Teaching Technician)) decided to change the lab component 
of BISC318 Parasitology, to include active learning 
activities.  One of the challenges of teaching Parasitology at 
the undergraduate level is how to cover this vast subject in 
the allotted time - there are more parasites than non-parasitic 
organisms on Earth (Acholonu 2003).  To start the process 
of revising the course, we looked at how other universities, 
both within Canada and internationally, had structured their 
undergraduate Parasitology courses.  We found that the 
majority of undergraduate Parasitology courses are taught 
with a lecture and lab component (56% of the courses 
surveyed online).  The remainder of the courses only had 
lectures (39%) or were completely online (5%).  Jabbar et al 
(2016) discussed how digital technologies may be used to 

teach Parasitology, including gamification (the use of game 
design elements in non-game context) and they discussed the 
online use of case histories.  After much discussion, we 
decided to add case histories to the lab component of the 
course in 2018.  The case histories were also used in 2019 
when Heather Coatsworth taught the entire course as a 
Sessional Instructor, with Nicolas Salcedo (NS) as a 
Teaching Assistant. 

The case histories worked in conjunction with the 
lab specimens that we have in the Department’s teaching 
collection.  The only changes in the course were the addition 
of the case histories and the format of the lab exams.  We 
used the same specimens, lab handouts, lab introductory 
talks and all the teaching staff were the same (2018). 
Although this paper addresses the lab component of the 
course, it is worth noting that the lecture material remained 
the same during this time. Each week of the lab dealt with a 
different taxonomic group of parasites.  This Parasitology 
course is one semester in length (13 weeks) and has three 
hours of lecture and three hours of lab per week. 

The Case Histories 
The most frequent question we were asked in the 

lab was “Where do the case histories come from?”.  We did 
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not provide the students with this information.  For each 
week, 11-17 case  histories were written (this number varied 
with the number of species we examined in the lab that 
week).  The case histories were based upon articles 
published in the primary literature, parasite related 
websites (Creepy Dreadful Wonderful Parasites 
https://parasitewonders.blogspot.com; Center for Disease 
Control and Prevention https://www.cdc.gov/dpdx/
monthlycasestudies/2019/index. html) and a few were 
original compositions. Heather Coatsworth (HC) wrote 
three Case Histories for Lab 1. The remainder of the case 
histories were written by Tammy McMullan (TM).  We 
each proofread the other’s case histories before they were 
used in the lab.  The case histories were written to read as 
parasitological whodunnits.   

 Each case history would start with a short 
introduction about the history of the patient (human or other 
animal), and any relevant information about where they 
traveled or lived, what they ate, activities they did and the 
symptoms they were experiencing.  The case history then 
listed the tests and subsequent results from the doctor or 
veterinarian, if there was medication prescribed, and an 
update on the patient’s condition. Following this, a number 
of questions were posed.  Images included in the case 
histories were sourced online.  The photographs which were 
selected were purposely not the best representation of the 
parasite (to push students to examine the entirety of the 
information presented), but were clear enough to be 
diagnostic to students who had a working knowledge of the 
course material (as these parasites were observed in the 
same lab session via microscopy prior to the case 
history discussion). 

 Two examples of the case histories that we 
developed are shown in Figure 1.  Students were given color 
versions of the case histories. 

In the lab, after the introductory talk, the students 
examined the available specimens.  Once the students were 
familiar with all the specimens and had time to review their 
notes from lecture and the lab, they would form a group (3-4 
students per group) and ask for their first case history.  Each 
group would be given a total of four randomly assigned case 
histories each week; however, the groups were only given 
one case history at a time.  The students worked together to 
answer the questions posed in the case history.  The students 
were not allowed to use their notes, lab handouts or the 
internet when working on the case histories.  When they 
thought they could correctly answer all the questions in the 
case history, the students would then ask one of the 
laboratory instructors (HC, TM or NS) to review the group’s 
answers to the questions.  If the group had incorrectly 
identified the parasite, the instructor would ask them to go 
back and look at the case history again and ask the instructor 
to come back when they were ready.  If the group was 
correct on their identification of the parasite, then the 
instructor would go through all the questions with the 
students.  

During these discussions, the instructor had the 
opportunity to pass on other tidbits of information which 
may not have been included in the handout or lectures (i.e. 
how socioeconomic factors have changed in certain 
countries over time, behaviours that increase the risk of 
acquiring a parasite, the importance of stating whether the 
parasite was Entamoeba coli or Escherichia coli and not 
just use E. coli).  The instructor was also able to ask the 
group what information from the case history they used to 
inform their decision, and potentially point out other hints 
that the case history may have provided.  The discussions 
about each case history served as an excellent re-iteration of 
the lecture and lab material and provided students with a 
chance to recollect knowledge in an approachable, non-
graded atmosphere.  Instructors did their best to monitor 
that all members of each group were participating.  

Evaluation 
Prior to 2018, the lab material was evaluated based 

upon typical station exams, where each station would have a 
specimen and the students were required to answer questions 
about the specimen and its biology.  In 2018 and 2019, the 
lab exams consisted of ten novel case histories (species 
examined were randomly selected from the parasites that the 
students had worked with in the lab).  The case history lab 
midterm and final exams were individual assessments of 
each student’s knowledge. The students were given exams 
with color images and these images were the best images that 
were available. The maximum time allotted for the midterm 
lab exam was 120 minutes. Based upon student feedback, an 
additional 15 minutes was added to the final lab exam (total 
of 135 minutes) in 2018, but not in 2019. 

Post-Midterm Lab Exam Survey 
In 2018, in the week after the lab midterm exam, 

and before the students were allowed to see their graded 
exams, the students were asked to complete a voluntary 
anonymous survey.  The results of the post-midterm lab 
exam survey are located in Figure 2.  

It is important to note that the majority of students 
thought the case history lab midterm exam level of difficulty 
was similar or harder than traditional station lab exams that 
they had written in other 300 level (third year) courses and 
better at demonstrating their overall knowledge of the lab 
material. 

As you can see from the ‘Actual’ distribution of 
letter grades graph at the bottom right of Figure 2, the 
students did much better on the lab midterm than they 
thought they did.  The Department of Biological Sciences has 
an internal document which is a guideline for faculty to use 
when assigning letter grades for a course, this guideline was 
used for the letter grade assignment in the ‘Actual’ graph. 

The 2019 class was not asked to complete the post-
lab midterm survey so that data is not available.   
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Analysis of Student Performance on Midterm Lab Exam 
 
In addition to the feedback from the post-midterm 

student survey, I (TM) was able to compare how the students 
performed on the different types of questions used on the 
case history lab midterm exam (2018 and 2019) and the 
traditional station lab exams (2017) (Fig. 3).  I went through 
all the exams and determined the class percentage on each 
type of question. There were no significant differences 
between the 2018 and 2019 lab midterm exams (both case 
history exams; student t test p <0.05) when the different 
question types were compared.  For all question types, the 

case history class average was significantly higher or the 
same as the class average for the traditional station lab exam.
In two question types (demonstrates an understanding of the 
lifecycle of the parasite; demonstrates knowledge on the 
management of the parasite) there was a significant 
difference between the 2017 (traditional station lab exam) 
and both 2018 and 2019 classes (case history lab exams), 
with the latter two years scoring higher.  In three question 
types (correctly identifies the parasite; correctly identifies 
the location of the parasite; and demonstrates knowledge of 
the anatomy of the parasite) the 2019 class (case history) was 
significantly higher than the 2017 class (traditional). The 
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Question 2 On average how do you rate the 300 level station lab
exams that you have written to this point in your academic
career?

Question 3 When you compare the case history lab midterm 
exam for BISC318 to the 300 level station lab exams that you
have written up to this point, rate the difficulty of the case
history midterm exam.

 
Question 4  Do you think that the case history lab midterm exam
was better at demonstrating your overall knowledge of the lab 
material than a typical station lab exam?  

  

 
Question 5 How do you think you did on the case history lab 
midterm exam?  
 

As you can see from the ‘Actual’ graph at the
bottom of the previous page, the students did much better on

How the class actually did on case history lab midterm exam?

the lab midterm than they thought they did. The Department
of Biological Sciences has an internal document which is a
guideline for faculty to use when assigning letter grades for
a course, this guideline was used for the letter grade
assignment in the ‘Actual’ graph above.

The 2019 class was not asked to complete the post-
lab midterm survey so that data is not available.

Analysis of Student Performance on Midterm Lab Exam
In addition to the feedback from the post-midterm

student survey, I (TM) was able to compare how the students
performed on the different types of questions used on the
case history lab midterm exam (2018 and 2019) and the
traditional station lab exams (2017) (Fig. 2). I went through 
all the exams and determined the class percentage on each 
type of question. There were no significant differences
between the 2018 and 2019 lab midterm exams (both case 
history exams; student t test p <0.05) when the different
question types were compared. For all question types, the
case history class average was significantly higher or the
same as the class average for the traditional station lab exam.
In two question types (demonstrates an understanding of the
lifecycle of the parasite; demonstrates knowledge on the
management of the parasite) there was a significant
difference between the 2017 (traditional station lab exam) 
and both 2018 and 2019 classes (case history lab exams), 
with the latter two years scoring higher. In three question 
types (correctly identifies the parasite; correctly identifies
the location of the parasite; and demonstrates knowledge of
the anatomy of the parasite) the 2019 class (case history) was
significantly higher than the 2017 class (traditional). The
2018 class (case history) was significantly higher than the
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not provide the students with this information. For each 
week, 11-17 case histories were written (this number varied 
with the number of species we examined in the lab that
week). The case histories were based upon articles published 
in the primary literature, parasite related websites (Creepy 
Dreadful Wonderful Parasites
https://parasitewonders.blogspot.com; Center for Disease
Control and Prevention
https://www.cdc.gov/dpdx/monthlycasestudies/2019/index.
html) and a few were original compositions. Heather
Coatsworth (HC) wrote three Case Histories for Lab 1. The
remainder of the case histories were written by Tammy 
McMullan (TM). We each proofread the other’s case 
histories before they were used in the lab. The case histories
were written to read as parasitological whodunnits.

Each case history would start with a short
introduction about the history of the patient (human or other
animal), and any relevant information about where they 
traveled or lived, what they ate, activities they did and the
symptoms they were experiencing. The case history then 
listed the tests and subsequent results from the doctor or
veterinarian, if there was medication prescribed, and an 
update on the patient’s condition. Following this, a number
of questions were posed. Images included in the case
histories were sourced online. The photographs which were
selected were purposely not the best representation of the
parasite (to push students to examine the entirety of the
information presented), but were clear enough to be
diagnostic to students who had a working knowledge of the
course material (as these parasites were observed in the same
lab session via microscopy prior to the case history 
discussion).

Two examples of the case histories that we
developed are shown in Figure 1. Students were given color
versions of the case histories.

In the lab, after the introductory talk, the students
examined the available specimens. Once the students were
familiar with all the specimens and had time to review their
notes from lecture and the lab, they would form a group (3-4 
students per group) and ask for their first case history. Each 
group would be given a total of four randomly assigned case 
histories each week; however, the groups were only given 
one case history at a time. The students worked together to 
answer the questions posed in the case history. The students
were not allowed to use their notes, lab handouts or the
internet when working on the case histories. When they 
thought they could correctly answer all the questions in the
case history, the students would then ask one of the
laboratory instructors (HC, TM or NS) to review the group’s
answers to the questions. If the group had incorrectly 
identified the parasite, the instructor would ask them to go 
back and look at the case history again and ask the instructor
to come back when they were ready. If the group was correct
on their identification of the parasite, then the instructor
would go through all the questions with the students.

During these discussions, the instructor had the
opportunity to pass on other tidbits of information which
may not have been included in the handout or lectures (i.e. 
how socioeconomic factors have changed in certain
countries over time, behaviours that increase the risk of
acquiring a parasite, the importance of stating whether the
parasite was Entamoeba coli or Escherichia coli and not
just use E. coli). The instructor was also able to ask the
group what information from the case history they used to
inform their decision, and potentially point out other hints
that the case history may have provided. The discussions
about each case history served as an excellent re-iteration of
the lecture and lab material and provided students with a
chance to recollect knowledge in an approachable, non-
graded atmosphere. Instructors did their best to monitor
that all members of each group were participating.

Evaluation
Prior to 2018, the lab material was evaluated based 

upon typical station exams, where each station would have a
specimen and the students were required to answer questions
about the specimen and its biology. In 2018 and 2019, the
lab exams consisted of ten novel case histories (species
examined were randomly selected from the parasites that the
students had worked with in the lab). The case history lab 
midterm and final exams were individual assessments of
each student’s knowledge. The students were given exams
with color images and these images were the best images that
were available. The maximum time allotted for the midterm
lab exam was 120 minutes. Based upon student feedback, an 
additional 15 minutes was added to the final lab exam (total
of 135 minutes) in 2018, but not in 2019.

Post-Midterm Lab Exam Survey
In 2018, in the week after the lab midterm exam,

and before the students were allowed to see their graded 
exams, the students were asked to complete a voluntary 
anonymous survey. The results of the survey are below. (For 
all graphs in this section, the x axis is the ‘Number of
Students’.)

Post-Midterm Lab Exam Survey
In 2018, in the week after the lab midterm exam,

and before the students were allowed to see their graded 
exams, the students were asked to complete a voluntary 
anonymous survey. The results of the survey are below. (For
all graphs in this section, the x axis is the ‘Number of
Students’.)
 
Question 1 Have you ever written a 300-level (3rd year) station 
lab exam?    84.6% Yes 
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Question 2  On average how do you rate the 300 level station lab 
exams that you have written to this point in your academic 
career? 
 

Question 3 When you compare the case history lab midterm 
exam for BISC318 to the 300 level station lab exams that you
have written up to this point, rate the difficulty of the case
history midterm exam.

Question 4 Do you think that the case history lab midterm exam
was better at demonstrating your overall knowledge of the lab
material than a typical station lab exam?

Question 5 How do you think you did on the case history lab
midterm exam?

As you can see from the ‘Actual’ graph at the
bottom of the previous page, the students did much better on

How the class actually did on case history lab midterm exam?

the lab midterm than they thought they did. The Department
of Biological Sciences has an internal document which is a
guideline for faculty to use when assigning letter grades for
a course, this guideline was used for the letter grade
assignment in the ‘Actual’ graph above.

The 2019 class was not asked to complete the post-
lab midterm survey so that data is not available.

Analysis of Student Performance on Midterm Lab Exam
In addition to the feedback from the post-midterm

student survey, I (TM) was able to compare how the students
performed on the different types of questions used on the
case history lab midterm exam (2018 and 2019) and the
traditional station lab exams (2017) (Fig. 2). I went through 
all the exams and determined the class percentage on each 
type of question. There were no significant differences
between the 2018 and 2019 lab midterm exams (both case 
history exams; student t test p <0.05) when the different
question types were compared. For all question types, the
case history class average was significantly higher or the
same as the class average for the traditional station lab exam.
In two question types (demonstrates an understanding of the
lifecycle of the parasite; demonstrates knowledge on the
management of the parasite) there was a significant
difference between the 2017 (traditional station lab exam) 
and both 2018 and 2019 classes (case history lab exams), 
with the latter two years scoring higher. In three question 
types (correctly identifies the parasite; correctly identifies
the location of the parasite; and demonstrates knowledge of
the anatomy of the parasite) the 2019 class (case history) was
significantly higher than the 2017 class (traditional). The
2018 class (case history) was significantly higher than the
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Question 2 On average how do you rate the 300 level station lab
exams that you have written to this point in your academic
career?

Question 3 When you compare the case history lab midterm 
exam for BISC318 to the 300 level station lab exams that you
have written up to this point, rate the difficulty of the case
history midterm exam.

Question 4 Do you think that the case history lab midterm exam
was better at demonstrating your overall knowledge of the lab
material than a typical station lab exam?

Question 5 How do you think you did on the case history lab
midterm exam?

As you can see from the ‘Actual’ graph at the
bottom of the previous page, the students did much better on

    

 
How the class actually did on case history lab midterm exam? 
 

          
 

the lab midterm than they thought they did.  The Department
of Biological Sciences has an internal document which is a
guideline for faculty to use when assigning letter grades for
a course, this guideline was used for the letter grade
assignment in the ‘Actual’ graph above.

The 2019 class was not asked to complete the post-
lab midterm survey so that data is not available.

Analysis of Student Performance on Midterm Lab Exam
In addition to the feedback from the post-midterm

student survey, I (TM) was able to compare how the students
performed on the different types of questions used on the
case history lab midterm exam (2018 and 2019) and the
traditional station lab exams (2017) (Fig. 2). I went through 
all the exams and determined the class percentage on each 
type of question. There were no significant differences
between the 2018 and 2019 lab midterm exams (both case 
history exams; student t test p <0.05) when the different
question types were compared. For all question types, the
case history class average was significantly higher or the
same as the class average for the traditional station lab exam.
In two question types (demonstrates an understanding of the
lifecycle of the parasite; demonstrates knowledge on the
management of the parasite) there was a significant
difference between the 2017 (traditional station lab exam) 
and both 2018 and 2019 classes (case history lab exams), 
with the latter two years scoring higher. In three question 
types (correctly identifies the parasite; correctly identifies
the location of the parasite; and demonstrates knowledge of
the anatomy of the parasite) the 2019 class (case history) was
significantly higher than the 2017 class (traditional). The
2018 class (case history) was significantly higher than the
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Question 2 On average how do you rate the 300 level station lab
exams that you have written to this point in your academic
career?

      
Question 3 When you compare the case history lab midterm 
exam for BISC318 to the 300 level station lab exams that you 
have written up to this point, rate the difficulty of the case 
history midterm exam. 
 

 
 
Question 4 Do you think that the case history lab midterm exam
was better at demonstrating your overall knowledge of the lab
material than a typical station lab exam?

Question 5 How do you think you did on the case history lab
midterm exam?

As you can see from the ‘Actual’ graph at the
bottom of the previous page, the students did much better on

How the class actually did on case history lab midterm exam?

the lab midterm than they thought they did. The Department
of Biological Sciences has an internal document which is a
guideline for faculty to use when assigning letter grades for
a course, this guideline was used for the letter grade
assignment in the ‘Actual’ graph above.

The 2019 class was not asked to complete the post-
lab midterm survey so that data is not available.

Analysis of Student Performance on Midterm Lab Exam
In addition to the feedback from the post-midterm

student survey, I (TM) was able to compare how the students
performed on the different types of questions used on the
case history lab midterm exam (2018 and 2019) and the
traditional station lab exams (2017) (Fig. 2). I went through 
all the exams and determined the class percentage on each 
type of question. There were no significant differences
between the 2018 and 2019 lab midterm exams (both case 
history exams; student t test p <0.05) when the different
question types were compared. For all question types, the
case history class average was significantly higher or the
same as the class average for the traditional station lab exam.
In two question types (demonstrates an understanding of the
lifecycle of the parasite; demonstrates knowledge on the
management of the parasite) there was a significant
difference between the 2017 (traditional station lab exam) 
and both 2018 and 2019 classes (case history lab exams), 
with the latter two years scoring higher. In three question 
types (correctly identifies the parasite; correctly identifies
the location of the parasite; and demonstrates knowledge of
the anatomy of the parasite) the 2019 class (case history) was
significantly higher than the 2017 class (traditional). The
2018 class (case history) was significantly higher than the
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Figure 2. Post midterm exam survey results for 2018 class.   (The x axis is the ‘Number of Students’.) 
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2018 class (case history) was significantly higher than the 
2017 class (traditional) for one question type (demonstrates 
knowledge of unique aspects of the parasite’s biology). 

Pre-Final Lab Exam Survey 
In 2018, prior to the lab final exam a 

second anonymous voluntary survey was performed. The 
results are below. 

Question 1 Now that you know how you did on the lab midterm 
exam would you have preferred to write a typical station lab 
exam instead of the exam based upon case histories.  92.7% No 

Question 2  How many case histories would you prefer to be on 
the lab final exam? Select one. 

Question 3 The first lab exam was 2 hours in length. If the 
number of case histories was the same would you prefer (Circle 
one): another 15 minutes; another 30 minutes; Same amount of 
time. 

Question 4 If you could change one thing about the format of 
the lab final exam what would it be? 

• Nothing – 8 students
• Better/More photographs or diagrams – 8 students
• No questions on the name of the disease caused by the

parasite – 5 students
• More time - 4 students
• Shorter exam – 1 student
• More space to write answers– 1 student

Based upon the student feedback from the pre-final
exam survey, the number of case histories on the final lab 
exam remained the same as the midterm exam and the 
students were given an additional 15 minutes to complete the 
final lab exam in 2018, but not in 2019.  In response to the 
request for better photographs/diagrams on the final lab 
exam, two copies of the exam were printed on photographic 
quality paper and these were available to the students 
throughout the exam.  In 2018, the students were not asked 
to name the disease associated with the parasite on the lab 

final exam.  The 2019 class did have some questions which 
asked them to name the disease associated with the parasite 
and had exams written on photographic quality paper for 
reference. 

Analysis of Student Performance on Final Lab Exam 
As with the midterm lab exam, the final lab exam 

student performance was compared for the traditional station 
exam (2017) and the case history exams (2018/2019).  As 
with the lab midterm, when the class performance on each 
question type was compared and there were no significant 
differences between the 2018 and 2019 lab final exams (both 
case history exams; student test p<0.05) (Fig. 4). One 
question type (demonstrates knowledge of the anatomy of 
the parasite) had a significant difference between the 2017 
(traditional station lab exam) and both case history exams 
(2018 and 2019).  In three question types (correctly identifies 
the disease associated with parasite (only asked in 2019); 
demonstrates knowledge of unique aspects of parasite’s 
biology; demonstrates knowledge on the management of the 
parasite) only one of the case history classes was 
significantly different from the station lab exam class (Fig. 
4). On closer examination of the two question types which 
had all three classes represented, the 2017 class was 
significantly higher than one of the case history classes, but 
not the other. But when the two case history classes were 
combined (Fig. 5), the traditional exam class was not 
significantly different from the case history classes for these 
two question types. 

As there was no significant difference between the 
class percentage for the 2018 and 2019 classes, the data for 
these two classes was combined, as well as the midterm and 
final lab exams scores, in order to compare the combined 
case histories exams to the traditional station lab exams.  
Using this combined data, the case history class percentage 
per question type was significantly higher in three categories 
(correctly identifies the parasite; correctly identifies the 
location of the parasite; demonstrates an understanding of the 
lifecycle of the parasite) (student t test p<0.05) or the same 
when compared to the traditional station lab exam class (Fig. 
5). 

The data clearly shows that the addition of the case 
histories to the lab improved the student performance on the 
lab exams.  The students also preferred the case history 
exams to the traditional station exams.  We also examined if 
the students had overall improved course grades.  When I 
(TM) compared the letter grades assigned in the years that 
had the traditional lab exams (2014-2017) to the case history 
classes (2018 and 2019), it is apparent that the students’ 
performance for the case history classes was much better for 
the entire course than the traditional station classes (Fig. 6). 
In both 2018 and 2019, the number of A’s (A+, A, A-) 
increased compared to previous years and more importantly 
no one received a D or F letter grade.  There was one student 
in 2018 and two students in 2019 which withdrew due to 
extenuating circumstances. 
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* Significant difference between 2017 
(Traditional) and both 2018/2019 (Case 
History)  95% Confidence Interval

✰ significant difference between 2017 
(Traditional) and 2018 or 2019 (Case
History) 95% Confidence Interval

No significant difference between 2018 
and 2019. 95% Confidence Interval
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Figure 4. Comparison of the class percentage per question type on the lab final exam for the Traditional Station Lab 
Exam (2017 in blue) and the Case History Lab Exams (2018 in orange and 2019 in grey). Student t test <0.05. 

Figure 5. Comparison of the class percentage per question type for all lab exams combined (midterm and final) for the 
Traditional Station Lab Exam (2017 in blue) and the Case History Lab Exams (2018 and 2019 combined in green). 
Student t test p<0.05. 
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Figure 6. Course letter grade distributions. 
a) 2018 (Case History) b) 2019 (Case History) c)
Average letter grade distribution for 2014-2017
(Traditional Lab Exams) and d) Average letter
grade distribution 2018-2019 (Case History Exam
Classes).

Discussion 
We feel that the addition of the case histories to the 

lab component of the course was a great success due to the 
fact that the students achieved higher marks on the lab exams 
and appeared to enjoy working through the case histories. 
When we were talking to the students, we would often hear 
comments such as: “Now I understand why learning the life 
cycle of the parasite is important.”, or “I can see the real-
world application of the material that we are learning in this 
course.”  We believe that the case histories also helped the 
students remember the links between symptoms, modes of 
transmission and the parasite, as we would often hear “Isn’t 
this the parasite that Bob had and it was ….”.  During lab 
review sessions in 2018 and 2019, students were able to 
recall much more information about the parasites then in 
classes with the traditional lab exam format. Anecdotally, it 
appeared that the case histories helped highlight 
differentiating factors . 

We believe that the case histories required the 
students to come to lab with all the background reading (i.e. 
the lab handout) completed.  In previous years, we were 

© 2020 by Tamila McMullan and Heather Coatsworth 

certain that some students did not read the lab handout before 
they came to the lab.  We did not get this impression when 
working with 2018 or 2019 students.  The students seemed 
to come to the lab much better prepared for the work they 
had to do and did not leave the reading until they were 
cramming for the exams.  

We enjoyed all the conversations we had with the 
students when we were discussing their answers to the 
questions that were posed in the case histories.   

The case histories are available upon request. Please 
contact Tammy McMullan (tmcmulla@sfu.ca), who would 
be happy to share all of them. 

Notes for the Instructor 

Changing the format of the lab exams definitely 
made the exam weeks easier for the instructors.  Moving 
away from station lab exams meant that the case history 
exam set up was simplified as there was little to set-up 
besides the desk space ( no oil immersion to clean up, and no 
constantly checking the microscopes during the exam to 
ensure the parasite was still in view). The classroom was 
calmer because the students did not have to move every three 
minutes. 

We supplied the students with a world map during 
weekly lab sessions and on the exams, as we discovered that 
this was helpful for location identification for some of the 
case histories.  
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