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Although the use of virtual laboratories in medical 
education has been shown to improve learning (1), 
laboratories  in general have not been consistent in 
educational objectives and their pedagogical values have 
been difficult to assess. From a comparative review of 
hands-on versus simulated laboratories, Ma and 
Nickerson (2) proposed a framework of educational goals 
for laboratory learning. It encompasses three major 
facets: 
1) Conceptual understanding: to assist students in 

understanding key concepts taught in the classroom 
2) Design skills : to assist students in their ability to 

design, investigate, and understand the nature of 
science thereby increasing their ability to problem-
solving 

3) Social skills: where team behaviors are enhanced 
through communication, team interaction, problem-
solving, and leadership skills.  

 
The project aims at addressing those three goals by 
developing virtual laboratories  to be done in groups  
from a class of Human Anatomy and Physiology, ANP 
1505 (French classes). 
 
Virtual laboratories have  already been incorporated in 
that course and they were favorably perceived by the 
majority of the students  (3). 
 
The labs were designed as assignments  to be done 
individually, however, thereby precluding the added value 
of team work.  
 
Furthermore, they were  based on the simulation 
program “web-Human” which offers a user-friendly 
environment but which is limited in terms of controllable 
and measurable variables. The present project also aims 
at developing entirely new laboratory protocols from the 
more powerful and versatile simulation program  QCP, 
Quantitative Circulatory Physiology (4). 
 
Objectives 
1. To assess the feasibility of using the simulation 

program QCP as  a virtual lab environment. 
2. To design laboratory protocols that  promote team 

work in order to encourage students to discuss their 
own experimental observations, assumptions and 
conclusions among themselves.  

3.  To compare the interest and performance of the 
students with students from previous years. 

 

This research involved the creation of virtual laboratories  
targeting the  metabolic, cardiovascular and respiratory 
systems, to be accomplished in groups. This entirely new 
approach should encourage students to get a more in-
depth understanding of the theory taught in class. 
Method and approach 
i) The research was done with the class “Anatomie et 

physiologie humaines  I” (ANP1505C), session W2015. 
This class had 98 students.  

ii) The virtual laboratories were constructed from the 
simulation program QCP, Quantitative Circulatory 
Physiology, QCP (4). It is the first year that this 
program has been used in one of our ANP courses. 

iii) The teams were formed at random via the Blackboard 
Learn platform of the University of Ottawa. There were 
22 groups of 4 and  2 groups of 5.  

iv) Students will had a week to individually submit a lab. 
By the next class, the students within a the same 
group had to discuss their answers via a forum found 
on Blackboard Learn. The students then had until the 
next class to choose the best answer, or re-write an 
answer together. The group must submit a new 
laboratory report on behalf of all members.  

v) Two labs reports were planned for the session. 

The results have not yet been collected. The benefits of 
group work in physiology labs will be collected once both 
labs are completed.  
1) Surveys: Students will be invited to answer a paper-

based survey at the end of the session in order to 
evaluate their interest and the knowledge gained 
regarding the group work.  

2) Analysis of evaluations: The students exams, which 
include theory seen in the labs, will be analyzed and 
compared with students fits of group work in 
physiology from previous years, who submitted lab 
reports individually. 

 

Future considerations 
The data from both the surveys and the analysis of the 
evaluation will facilitate an analysis of the impact of group 
work on the potential long-term retention of knowledge 
gained through the laboratories in comparison to 
individual work. In addition, we will be able to determine 
the interaction that the students had amongst each other.  

Development of virtual labs and team work 

Step 1: Development of a user guide 

Step 2: Development of a lab manual 

Step 3: Setting up team work 

 

Questionnaire  ANP1505 Winter 2015   
Based on Dennison and El-Masi,(5) 

1.  The labs enhance my understanding of 
the key concepts taught in the classroom. 

2. The labs enhance my problem-solving and 
critical thinking skills through the 
construction of different scenarios of 
human physiological processes. 

3. The labs are designed to facilitate 
teamwork among students. 

4. The labs are beneficial and contribute to 
my overall professional development. 

5. Overall, the lab requirements are 
reasonable and achievable. 

6. Overall, I was satisfied with the labs. 
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