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Abstract 

The disciplines of rehabilitation sciences and engineering are known work extensively in teams 

and require the competencies for effective collaboration as outlined by each discipline’s regulatory body. 

To make a positive impact in their respective professions, students must learn with, from, and about each 

other to create and perform as effective players in a team environment. The course Building Better 

Together (BBT) was created as a collaborative learning and leadership initiative, that seeks to enable 

students to gain a deeper understanding of their respective roles during the design process.  To better 

understand the impacts of interprofessional education and the processes involved in team functioning in 

Building Better Together, three research objectives were developed. The first objective was to explore the 

behaviours exhibited during interdisciplinary collaboration in a classroom case study. The second 

objective was to determine if there were any links between the strength of the team’s collaboration and 

team grades. The third objective was to examine the students’ perspectives on learning and collaborating 

in an interdisciplinary environment. 

Two studies were conducted to address these three objectives. The first study analyzed video 

footage of four teams to understand patterns in team behaviour and included links to course grades and 

peer assessments. Three key themes of interprofessional knowledge, partnership, and task focus were 

identified along with links between high course grades and strong team collaboration. The second study 

examined four self-report assessment tools to gain understanding of the student perspective on the skills 

required for interprofessional collaboration. Overall the students’ scores suggest they value the learning 

experience and feel that they are able to collaborate and learn as part of an interdisciplinary team.  
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Chapter 1 

Introduction 

1.1 Context and Motivation  

Rehabilitation sciences and engineering are disciplines that work extensively in teams 

and require the competencies for effective collaboration. To make a positive impact in their 

professions, students must learn with, from, and about each other to create and perform as 

effective players in a team environment. The Canadian Engineering Accreditation Board 

identifies “an ability to work effectively as a member and leader in teams, preferably in a 

multidisciplinary setting” as one of the twelve graduate attributes [1]. Likewise the essential skills 

for the study of occupational therapy requires that “students must be able to collaborate 

effectively with health care, social service and educational team members” [2]. In a health 

environment, it has been shown that a collaborative practice strengthens health systems and 

improves patient outcomes [3]. It has been shown that 18-53% of assistive technology prescribed 

to older adults is not used, due to the lack of the fit between the person, the environment and their 

technology [4]. There is a need for engineers and occupational therapists to work collaboratively 

to improve the fit between the end-user, the environment, and their equipment [5]. The course 

Building Better Together (BBT) was created as a collaborative learning and leadership initiative 

that aims to develop interprofessional skills [5]. BBT seeks to enable students to gain a deeper 

understanding of their respective roles during the design process and spark innovative critical 

thinking to address reported social challenges by learning how to form valuable partnerships and 

work collaboratively. Although interprofessional education is a necessary step in preparing a 

collaborative practice-ready workforce, the field of interprofessional education, which seeks to 

provide students with these collaborative skills, is not well understood [3]. Building Better 
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Together, the course will be used as a case study to investigate the collaborative behaviours of the 

students and assess their aptitude for interprofessional education.  

1.2 Research Objectives  

To better understand the impacts of interprofessional education and the processes 

involved in team functioning in a collaborative learning environment, three research objectives 

were developed.   

Research Objective #1 

The first objective was to explore the behaviours exhibited during interdisciplinary collaboration 

in a classroom case study.  

Research Objective #2 

The second objective was to determine if any links between the strength of the team’s 

collaboration and team grades exists. 

Research Objective #3 

The third objective was to examine the students’ perspectives on learning and collaborating in an 

interdisciplinary environment in the BBT course. 

1.3 Thesis Layout  

To address these three objectives, two studies were conducted using the Building Better 

Together course. The first included video analysis of the team interactions to understand patterns 

in team behaviour in the Building Better Together course and the second included several self-

report surveys to understand the student perspective on the skills acquired for interprofessional 

collaboration. The subsequent chapters of this thesis are as follows:  

Chapter 2 provides relevant background information pertaining to the evaluation of 

interprofessional education and the BBT course structure.  
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Chapter 3 provides evidence to better understand the collaborative behaviours exhibited by 

interdisciplinary teams. Qualitative analysis was conducted and linked to team grades (objectives 

1 and 2).  

To better understand the student perspective on interprofessional collaboration skills and the 

course learning environment, four surveys were analyzed in Chapter 4 (objective 3).  

The final discussion with lessons that were learned and suggestions for how to encourage and 

enhance interdisciplinary interaction in future iterations of this course are discussed in Chapter 5. 
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Chapter 2 

Literature Review 

2.1 National Interprofessional Competency Framework 

The Canadian Interprofessional Health Collaborative (CIHC) has developed a 

competency framework to describe interprofessional education and collaborative practice across 

health professions [6]. This framework describes the competencies required for effective 

interprofessional collaboration, relying on the ability to integrate knowledge, skills, attitudes, and 

values to make informed decisions. The CIHC identified six domains critical to interprofessional 

collaboration. There are four key and highly integrated domains, which include: Role 

Clarification, Team Functioning, Interprofessional Conflict Resolution and Collaborative 

Leadership, as well as the two supporting domains of Interprofessional Communication and 

Community-Centred Care (Figure 1) [6]. While this framework was primarily developed for use 

in a health context, it also provides an approach for understanding competencies that can guide 

interprofessional education and collaboration across disciplines outside of health [6]. This 

framework informed the development of a course that involved collaborative interaction within 

an academic setting among students in rehabilitation sciences and engineering [5]. The course 

known as Building Better Together, tasked students with designing devices for community end 

users [5]. This course sought to engage students using the various domains of the CIHC in an 

effort to teach students how to effectively collaborate in an interdisciplinary environment [5]. 



 

5 

 

 

Figure 1: The six domains identified by the CIHC (adapted from the National 

Interprofessional Competency Framework [6]). 

The context of this research focused on the four key domains of: Role Clarification, 

Team Functioning, Interprofessional Conflict Resolution, and Collaborative Leadership.  

Role clarification occurs when students are able understand and describe their own role 

as well as the roles of other team members [6]. Students need to clearly articulate their roles, 

knowledge, and skills within the context of their clinical work. Each must have the ability to 

listen to other professionals to identity where both unique and shared knowledge and skills are 

held. Through recognizing and respecting the diversity of the team members, students are able to 

consider the roles of others when determining their own, allowing for the seamless integration of 

competencies into models of service delivery [6]. This knowledge is then used to establish and 

achieve set goals. 

Team functioning is impacted by the students’ level of understanding of the process of 

team development and the creation of a set of principles for working together in a way that 

respects all members’ ethical values [6]. To collaborate and form effective working relationships, 
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team members must have trust, mutual respect, and open communication and attentive listening. 

This allows the team to easily facilitate discussions and interactions among all members. The 

CIHC also outlines that teams should regularly reflect on their functioning as a whole to establish 

and maintain healthy working relationships [6].  

Interprofessional conflict resolution requires the students to actively engage in 

discussions and constructively address disagreements as they arise [6]. Team members should be 

able to identify common situations that are likely to lead to disagreements or conflicts, including 

role ambiguity, power gradients, and differences in goals. They should understand strategies to 

deal with conflict, setting guidelines for addressing disagreements effectively and working to 

address and resolve disagreements [6]. This may include analyzing the causes of conflict and 

working to reach an acceptable solution while establishing a safe environment for the expression 

of diverse opinions allowing all members to feel their viewpoints have been heard no matter what 

the outcome. 

The domain of collaborative leadership encompasses shared decision-making and 

leadership as well as individual accountability for one’s own actions, roles and responsibilities 

within their disciplinary scope [6]. Students should collaboratively select who will lead the group 

in a given situation, sharing the power depending on member’s unique skills. The establishment 

of a climate for collaborative practice promotes interdependent working relationships among all 

team members and facilitates effective team processes and decision making. Within a 

collaborative leadership environment, there needs to be an integration of the principles of 

continuous quality improvement to ensure beneficial work processes and outcomes [6].   

2.2 Building Better Together  

Building Better Together (BBT) is a six-week design course in which occupational 

therapy and engineering students partner in teams of six (three from each discipline) to create an 

assistive device for an end-user in the Kingston community. The engineering students are 
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typically in the third-year of their undergraduate degree with a few exceptions (fourth-year 

engineering undergraduates taking the course as an elective). The occupational therapy students 

are in the second year of their Master of Science in Occupational Therapy program.  Each year, 

there are a total of 6 end users involved in the course with four teams of students designing for 

each end user. Having multiple teams creating devices for the same end user creates a competitive 

edge among the teams, promoting engagement in the project. The BBT course seeks to enable 

students to gain a deeper understanding of their respective roles and spark innovative thinking to 

address reported social challenges by learning how to form valuable partnerships. 

2.2.1 Course Structure 

The teams have one joint engineering and occupational therapy lecture per week as well 

as one two-hour tutorial. All teams have three scheduled visits with the end user that occur on 

weeks one, three, and five of the course. Each of the teams receive 30 minutes to spend with the 

end user to ask any questions and receive feedback regarding their designs. By spending time 

with the end user, the teams are able to gain additional insight into how the device will fit into the 

users everyday life and assess the functions the device will require. For the 2018 cohort of 

students in BBT, a viewing room was made available in the building in which the tutorials took 

place, allowing for 30 minutes of observation of another team during their interview with the end 

user. This provided teams with additional insights into the end user’s thoughts. The order in 

which students were observing and conducting the interviews varied each week as well as the 

pairing of the teams to allow each team the opportunity to observe every other team. The 

remaining tutorials were used for working on the course assignments and co-design process.  

2.2.1.1 Joint Assignments 

As a team, the first task to be completed in BBT is the team contract. This is used to 

spark conversations around the four key domains of interprofessional collaboration outlined by 

the CIHC. With this, students should be addressing their perceived roles within the team along 
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with how decisions will be made, how conflicts will be resolved, and what each member’s 

expectations are. Along with this, the students sign an intellectual property (IP) agreement, 

placing the IP with the university such that projects can be continued after the conclusion of the 

course.  

The first iteration assignment was also completed as a team. This is a 10-slide 

PowerPoint presentation that outlines the process taken by the team to reach their first merged 

design. It includes the problem definition and identification of stakeholders, each member’s 

individual design idea with pros and cons from the engineering and occupational therapy 

viewpoints, the team’s merged design, and a competitor analysis showing the unique needs met 

by this new device.  

The final team assignment is a poster and presentation outlining the work the students 

have done over the six-week course. Within their poster and presentation, the students should 

outline the rationale and motivation behind their device, address the needs of the end user and 

technical specifications, outline the design process used, and evaluate how well the current design 

meets the customer and technical requirements identified at the beginning of the course. The 

presentations are open to the community to showcase the students’ innovative ideas that can come 

from an interdisciplinary approach.  

2.2.1.2 Engineering Assignments  

In BBT, there are three assignments that the engineering students complete independently 

from the occupational therapy students. These are the quality function deployment (QFD) 

assignment, the second iteration assignment, and the final report. For the 2018 cohort of students 

the QFD and second iteration assignments were presented as optional assignments to lessen the 

stress on the students.  
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The QFD assignment requires the students to identify the customer requirements from the 

conversation with the end user and translate those into functional requirements and technical 

specifications. The students also need to assess currently available devices and map them to the 

customer requirements identified. This assignment is submitted as a 10-slide PowerPoint 

presentation.  

The second iteration assignment follows the same format as the first iteration assignment, 

however this time with input from the end user. Prior to submitting this assignment, the students 

will have met with the end user and shown them their first merged design. With these new ideas 

in mind, each team member will again individually sketch a design and from those create a 

merged design.  

Lastly, the engineering students submit a final report outlining the processes used, as well 

as an evaluation of the device. To evaluate their device, the students conduct a failure modes and 

effects analysis (FMEA) to identify any potential safety risks and failure points associated with 

their design. Additionally, the report includes an assessment of the outcomes associated with the 

use of the device. Teams have taken and compared pre- and post-intervention writing samples as 

well as timed touch screen tasks to quantify improvements while using a touch screen aide. In the 

final report, students also discuss their experience working as an interdisciplinary team, outlining 

the positive and negative aspects of their interactions and suggestions made by the occupational 

therapy students that were not foreseen by the engineering students.  

2.2.1.3 Occupational Therapy Assignments 

As part of the BBT course, the occupational therapy students had one assignment that 

was prepared independently from the engineering students. The occupational therapy students 

were tasked with preparing a manual that was meant to be given to the end user for future 

reference that outlines effective use, safe use, and maintenance of the assistive device created. As 

part of the activity description portion of this assignment, the occupational therapy students 



 

10 

 

prepare a task analysis detailing the steps any user of the device would have to take in order to 

perform the desired task with the device. This task analysis is shared with the engineering 

students to assist them in the preparation of the FMEA. Using the FMEA, the areas of highest risk 

associated with the device are identified, allowing the occupational therapists insight into how 

they can suggest the user mitigates issues in the end user manual.  

2.2.2 Questionnaires 

Throughout the course, the students are provided with a variety of surveys to assess their 

perspectives on the course and reflect on the development of their interprofessional skills. Within 

the healthcare context, validated assessments exist for examining collaboration and 

interprofessional learning. These include the Readiness for Interprofessional Learning Scale, 

Assessment of Interprofessional Team Collaboration Scale, Interprofessional Clinical Placement 

Learning Environment Inventory, GRASP, and the ‘Stop, Start, Continue’. 

2.2.2.1  RIPLS 

The Readiness for Interprofessional Learning Scale (RIPLS) assesses the attitudes and 

perceptions of students to ascertain their readiness for interprofessional learning [7]. It is used to 

measure a change in attitudes, the effect of different interventions, and the effectiveness of 

interventions on changing students’ perceptions and attitudes. It is composed of four subscales: 

teamwork and collaboration, negative professional identity, positive professional identity, and 

roles and responsibilities [7]. It consists of 19 statements to be answered using a 5-point Likert 

scale followed by an open ended question for respondents to share any additional thoughts 

regarding interprofessional education (Appendix A-Table 10). A causal relationship between 

‘readiness for shared learning’ and the attributes needed for teamwork and collaboration, roles 

and responsibilities, professional practice, personal growth, relationships, and benefits to patients 

is confirmed by the strength of the subscales [7]. Overall, the Readiness for Interprofessional 
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Learning Scale has a high content validity, indicating that the survey questions are well matched 

to the underlying theme being studied [7]. This questionnaire was developed for use in a multi-

professional undergraduate health care setting and it has also been validated for use in the 

postgraduate context [8]. This is important as BBT has a combination of undergraduate and 

graduate level students.  

2.2.2.2 AITCS 

The Assessment of Interprofessional Team Collaboration Scale (AITCS) was developed 

as a measurement tool to address interprofessional collaborative team performance and the nature 

of effective teamwork processes within collaborative teams [9]. It aims to address the gaps in 

knowledge regarding how health care teams form and function [9]. The statements in this 

evaluation tool are specific to a health care context in which the patient is highly involved in care 

planning along with the various medical professionals.  Within the assessment are 4 subscales 

pertaining to partnership, cooperation, coordination, and shared decision making used to assess 

collaborative relationships using 37 statements (Appendix A-Table 11) [9]. Partnerships between 

team members form as the team members and patients work together to plan, implement, and 

assess care and outcomes.  Coordination has been defined as “the art of working together 

harmoniously” and requires the ability to work together towards mutual goals supported by 

effective communication [10].  In the context of the AITCS, cooperation is considered to exist 

when “each person’s skills, knowledge, and expertise are valued and sought out, thus achieving 

the highest level of health outcomes” [9]. Shared decision making describes a process in which 

members negotiate the shared input of each team member’s perspective to reach a mutually 

agreed upon decision [9].   
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2.2.2.3 ICPLEI 

With regards to understanding student satisfaction during an interprofessional placement, 

the Interprofessional Clinical Placement Learning Environment Inventory (ICPLEI) explores 

perceptions of the learning environment [11]. This assessment was developed out of a need to 

evaluate the clinical placement program’s impact as the atmosphere that students experience 

during these placements can assist or hinder their learning [11]. It consists of 26 different 

statements (Appendix A-Table 12). The student perceptions include orientation, supervision, 

roles, learning, communication and autonomy [12]. The ICLPEI has been validated and is 

sufficiently focused to reflect students’ ratings of their interprofessional placement learning 

experience taking into account placement organization, issues of workload and the meeting of 

learning objectives [11].  

2.2.2.4 GRASP  

GRASP, previously known as Team-Q, is a peer evaluation platform that was developed 

at Queen's University. This evaluation was developed as a tool to assess individual teamwork 

skill development as well as provide continued refinement and measurement of these skills over 

the duration of a course [13]. It consists of five different subcategories: Contributes to Team 

Project, Facilitates Contributions of Others, Planning and Management, Fosters a Team Climate, 

and Manages Potential Conflict. The GRASP has a total of 15 statements to which the students 

respond using a 5-point Likert scale ranging from never (0) to always (4) (Appendix A-Table 13). 

When used in a study involving 70 students enrolled in a second year drama course, the 

assessment scale demonstrated acceptable reliability and validity for self- and peer evaluation 

[13]. Each student assess all members of the team and the results are collected online through 

Queen’s University’s online student platform.  
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2.2.2.5 Stop, Start, Continue 

The ‘Stop, Start, Continue’ model is a well-known method of collecting feedback in an 

educational setting [14]. This survey asks a set of three structured questions to obtain the student 

view on what educators should no longer do (stop), what they should consider adding (start) and 

what elements should be retained (continue) [15]. When evaluating student’s written feedback on 

programs at three United Kingdom universities, it was found that the ‘Stop, Start, Continue’ 

format increased the use of constructive statements, improving the overall quality and usefulness 

of feedback, relative to a fully open-ended format [15]. The instructor in this course uses this 

form of feedback regularly within the course environment and uses it to attempt to improve the 

course outcomes.  

2.3 The Kirkpatrick Model  

To determine the program effectiveness and measure learning outcomes in BBT, 

interdisciplinary training must be evaluated using a methodological approach describing what 

happens as a result of the training [16]. The Kirkpatrick model of training evaluation describes 

four levels of evaluation: reactions (the degree to which participants found the training useful, 

engaging and relevant), learning (the degree to which participants acquired the intended 

knowledge, skills, attitude, confidence and commitment based on their participation), behaviour 

(the degree to which participants apply what they learned during training), and results (the degree 

to which targeted outcomes occur as a result of the training) (Figure 2) [17]. Although this is by 

no means a newly developed model, the Kirkpatrick model continues to be used in classroom-

based evaluations [18]. This four-level model has been successfully adapted for use in evaluating 

assessment criteria at the Vanguard University of Southern California [19]. The model was 

applied to determine factors internal and external to classroom learning, allowing for multilevel 

feedback regarding the institutions effectiveness in serving multiple stakeholders to be 

established [19]. Using the Kirkpatrick model in the context of higher education has been found 
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as versatile tool for creating and refining assessment systems as well as capturing both short-term 

and long-term organizational outcomes [19].  

 

 

Figure 2: Kirkpatrick training evaluation levels of evidence as related to BBT course 

evaluations. 

The Kirkpatrick models presents a framework for the consideration of multiple levels of 

criteria that should be evaluated, in this case to better understand how the key domains of 

interprofessional collaboration outlined by the CIHC are represented in BBT. The reaction 

evaluation is satisfied by the by the ICPLEI questionnaire and the ‘Stop, Start, Continue’ survey. 

These both provide insight into the student perspective on the learning environment and course 

content that is engaging to the students. The RIPLS, GRASP, and AITCS assess the degree to 

which competencies related to readiness for interprofessional learning, collaboration, and team 

commitment were acquired fitting into the learning evaluation level of the Kirkpatrick model. 

Level three of the Kirkpatrick model was assessed using the recordings of the weekly tutorial 

sessions to analyze the extent to which the students applied the course learning and the 

behaviours they exhibited. Lastly, the final grades from the course were linked to team 

Assignment Grades 

RIPLS, GRASP, and 

AITCS 

Tutorial Observations 

ICPLEI and ‘Stop, 

Start, Continue’ 
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behaviours providing insight into the results of the collaborative learning experience relating to 

the fourth level of the Kirkpatrick evaluation model. The case studies within this thesis will make 

use of these four levels of evidence to inform the processes and perceptions of interprofessional 

collaboration in the Building Better Together course.  
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Chapter 3 

Team Interactions 

3.1 Overview 

Informed by the CIHC framework, the course Building Better Together (BBT) aims to 

develop interprofessional skills by partnering occupational therapy and engineering students in an 

academic setting. The primary objective of this study was to explore interdisciplinary team 

collaboration using the role clarification competency of the CIHC framework in a case series 

design using project teams in BBT. The secondary objective was to determine whether there are 

any links between effectiveness of collaboration and team grades. 

3.2 Methods 

3.2.1 Team Interactions 

Teams that participated in the BBT program in the Fall of 2017 were video and audio 

recorded for five weeks during their weekly two-hour tutorial sessions. The data from four of 

these teams were transcribed and anonymized.  Two researchers independently coded 

transcriptions using content analysis based on the competencies set out by the CIHC. Content 

analysis is a useful method of analyzing text data using a predetermined framework to generate 

categories, codes and patterns with the overall goal of providing knowledge and understanding of 

the subject under study [20]. The initial codes were then reviewed and refined in tandem to create 

a final, cohesive list of codes. To reduce bias, the two researchers worked together to create 

definitions of each of the final codes used. Each code was identified as a facilitator or an inhibitor 

according to whether it facilitated or inhibited team functioning. During the second iteration of 

coding, the frequency of each code was recorded along with the discipline associated with each 

statement. Using the final list of codes, thematic analysis was conducted to group related codes 

into emergent themes. Thematic analysis is a useful method for identifying, analyzing and 
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reporting patterns within a data set [21]. The themes are able to organize and capture the key 

elements of the data set as each theme represents a patterned response or meaning within the data 

as related the research question [21].  Themes were determined through two discussion sessions 

involving the two researchers. Related codes were grouped to create themes and were 

subsequently refined using the competency descriptions outlined by the CIHC framework. 

3.2.2 GRASP 

Each course member was required to conduct a peer evaluation using GRASP. The peer 

evaluation results from these four teams were evaluated. Each team member’s score was broken 

into two components; the portion given by the occupational therapy students and the portion 

given by the engineering students. The data was tested for normality using the conventions 

outlined by Pearson and Please [22]. For normally distributed data sets, a two-tailed t-test was 

performed and for non-normally distributed data sets, a Mann-Whitney rank sum was performed. 

Statistical analysis was performed using the computer software Matlab.   

3.2.3 Grades 

The grades for the joint engineering and occupational therapy assignments (first iteration 

assignment and poster presentation) were collected. These grades were then averaged to 

determine a final team score. The academic performance of the four teams was compared to the 

level of collaboration experience by the team.  

3.3 Results  

The results of this study are broken down into four sections. These will include the 

demographic breakdown for the teams included in the study, the interactions displayed by the 

teams, how grades related to the strength of collaboration of each team, and insights into how 

team members viewed each other. 
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3.3.1 Team Breakdown  

The four teams included in this study had the following demographic breakdown (Figure 

3). Due to the fluctuation in students adding and dropping the course, the teams do not always 

consist of three engineering students and three occupational therapy students, nor are they gender 

balanced. Direct student–to-student comparisons are not possible, however general team 

comparisons can be made. 

 

Figure 3: Team demographics. Engineering students shown in red and occupational 

therapy students shown in blue. 

3.3.2 Team Interactions 

The final iteration of coding yielded a list of 19 cohesive codes encompassing the 

behaviours exhibited by the teams in BBT in relation to teamwork and collaboration. Four of 

these codes were labelled as inhibitors and 15 of which were labelled as facilitators to effective 

team collaboration. The frequency with which each code appeared in total over the five weeks of 

the recorded interactions  was tracked according to team and discipline (Table 1).  

 

Team A

Team B

Team C

Team D
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Table 1: Final code frequency by team and discipline 

 Team A Team B Team C Team D 

 Overall Overall Overall Overall 

Code OT ENG OT ENG OT ENG OT ENG 

Accessing Others Knowledge 
4 14 1 7 

2 2 8 6 1 0 3 4 

Assignment Clarification 
15 42 12 11 

7 8 28 14 5 7 3 8 

Doubting Ability 
0 2 0 1 

0 0 2 0 0 0 1 0 

Frustration with Course 
8 19 10 16 

5 3 12 7 6 4 14 2 

Goal Setting 
7 11 5 11 

4 3 7 4 1 4 9 2 

Inclusion 
7 2 6 2 

5 2 2 0 3 3 2 0 

Integration of Competencies 
8 3 4 6 

7 1 2 1 3 1 3 3 

Lack of Cohesion 
1 14 7 4 

0 1 14 0 6 1 3 1 

Prior Experience 
5 22 8 32 

4 1 16 6 2 6 24 8 

Professional Conduct 
3 11 0 0 

1 2 5 6 0 0 0 0 

Professional Role Clarification 
3 8 0 0 

3 0 6 2 0 0 0 0 

Role Appreciation 
11 3 5 3 

8 3 3 0 3 2 2 1 

Role Delineation 
24 35 13 21 

20 4 18 17 8 5 13 8 

Role Knowledge 
17 27 4 1 

10 7 15 12 2 2 1 0 

Role Review 
5 33 9 6 

4 1 14 19 4 5 3 3 

Shared Responsibility 
5 0 2 6 

4 1 0 0 1 1 5 1 

Task Confusion 
23 78 14 18 

16 7 45 33 12 2 8 10 

Task Direction 
30 73 22 19 

22 8 55 18 14 8 9 10 

Transfer of Knowledge 
17 29 4 9 

10 7 17 12 2 2 6 3 
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Upon evaluation three emergent themes were discovered, each pertaining to a group of 

codes: Interprofessional Knowledge, Partnership, and Task Focus (Figure 4).  

 

Figure 4: Emergent themes with the respective codes. Codes in green are facilitators and 

codes listed in red are inhibitors to collaboration. 

3.3.3 Interprofessional Knowledge  

Knowing one’s own role and understanding the shared and unique knowledge that team 

members possess is an important part of interprofessional team collaboration. The first step to 

accomplishing this is to develop an understanding of the responsibilities of each profession. The 
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engineering students, still in their undergraduate degree, were not familiar with the professional 

role of an occupational therapist as shown by: 

“So we are supposed to know our roles and your roles because I don’t really 

know what occupation therapists do.” – Engineering Student Team B  

“So yeah like, it’s anything and everything. So we see a lot of different clients 

in all different settings. It can be hospitals, community, private practice. We 

see neurological conditions, developmental disabilities, anything”. – 

Occupational Therapist Team B 

“So we work with any occupation whether it’s like productivity, like you need 

to do it for like your work or like just brushing your hair or like something 

that you want to do or like sign a cheque.” – Occupational Therapist Team B  

“Wait are they engineers or are they people who work in the shop?” – 

Occupational Therapist Team A 

Role knowledge occurs when the students are able to understand the unique perspective 

that they bring to the project and can articulate this to the other team members. Role knowledge 

can also be shaped by team member’s experiences prior to participating in this project. 

Educational background and work experience play a part in developing one’s mindset and 

motivations. This is exemplified by the following statements from both the engineering and 

occupational therapy students:   

“We’re gonna be more concerned with why the person needs this thing, 

what’s involved with their want to use it … and what’s driving the person to 

do this thing, uhm, and the impact that that would have on the bigger picture 

in their life. So, we’re gonna be focused a lot more on social” – Occupational 

Therapy Student Team A 

“Yeah, and we’ll take care of the very technical things” – Engineering 

Student Team A  
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“I also understand playing to strengths though, when I was on QBIT, 

basically like a Queen’s style innovation team, I did a lot of like the CAD 

modelling and stuff so I do feel comfortable doing all of that!” – Engineering 

Student Team A  

“From an OT perspective that’s not always important.” – Occupational 

Therapy Student Team B 

“I worked with Special Olympics Ontario for the past 6, 7 years volunteering 

and actually working for them. And although that’s working with disabilities I 

want to do something with disabilities. Anything with like assistive devices, or 

like prosthetics seem really cool.” – Engineering Student Team C  

“When you mention balance, I’m thinking with my OT lens I’m thinking when 

you go to the shower or bathtub do you ever find those activities a little 

challenging like stepping over like if you have a bathtub ledge.” – 

Occupational Therapy Student Team D  

“I think engineers in general just care more about how it’s gonna work and 

then you guys in your profession just care more about how it’s gonna affect 

their everyday life.” – Engineering Student Team A  

Another important part of understanding where the unique and shared knowledge occurs 

is asking questions within the team to better understand concepts and terms that may be 

unfamiliar to the other discipline. This facilitates a transfer of knowledge within the team 

bringing everyone onto the same page. The questions among team members often related to 

computer-aided design (CAD) modelling, 3D printing, engineering evaluations, and information 

regarding the condition of the end user.    

“What are the CAD things she kept saying the other day? She kept throwing 

out all these words that we had no idea about?” – Occupational Therapy 

Student Team B  

“What’s CAD?” – Occupational Therapist Team A 
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“And this is just basically the uh, you guys have seen this before, the QFD 

house of quality?” – Engineering Student Team A  

“Have you guys like seen a video of one printing, how it works?” – 

Engineering Student Team B 

“Is that early to be driving a wheelchair?” – Engineering Student Team B 

“Can you get like visual impairments as well and stuff like that and memory 

loss as well with MS?” – Engineering Student Team B 

“What does MS stand for?” – Engineering Student Team D  

Each of the teams demonstrated many behaviours relating to interprofessional 

knowledge. Through team discussions, the students were able to gain insights into the 

professional roles of the two disciplines involved in the course, helping them to better understand 

their own role within the team and determine where unique and shared knowledge occurred. 

Through asking discipline specific questions and voicing rationale for decisions, the students 

were able to elevate the overall knowledge base of the team. 

3.3.4 Partnership  

For successful collaboration to occur, a partnership needs to form between the two 

disciplines. Positive contributors to partnership were found to be the integration of each 

discipline’s competencies to accomplish tasks, making sure the whole team was included in 

decisions, the sharing of responsibilities, and appreciation of the different roles within the team. 

These traits showing the teams working together to meet a common goal are evidenced by the 

following statements:  

“I’m not sure, but I’m relying on all our brains together.” – Occupational 

Therapy Student Team A 

“Also, can we as a group decide if we are doing the balloon thing or buying a 

stress ball? Because I think you and ENG3 will want different things. I don’t 
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know where I stand so I think that should be sorted out now.” – Engineering 

Student Team C  

“You guys know more about Parkinson’s. Do you think it would be easier if 

we make a pen so that you can hold it like this, make a little like … not hole … 

but like a grip for here so he can do this. Or like this, like a pointing thing.” – 

Engineering Student Team D 

“I feel like, if anyone feels that as a whole group we’re taking on too much, I 

think we just need to address that in the group and be like “Hey, I think we 

need to spread this out a little more,” just to make sure that we’re not doing 

too much.” – Occupational Therapy Student Team A 

“Is there anything you need form us to help you?” – Engineering Student 

Team C 

“Your opinions are actually very, very valid to have as part of the project …” 

– Engineering Student Team A 

“Guys we really lucked out with the engineers that we got from what I’ve 

heard from other groups. It’s been like a nightmare trying to do all of this by 

themselves.” – Occupational Therapist Team C 

“She’s also really good at doing like CAD modelling, and like online 

prototyping” – Occupational Therapy Student Team C 

Additionally, some teams exhibited traits that inhibited the formation of a strong 

partnership. These two traits were the doubting of team members’ abilities and a lack of cohesion 

demonstrated by pessimistic statements, contempt, disagreement and a separation of the 

disciplines. Issues arose for the teams during the prototyping phase as referenced by:  

“Well I don’t think that ENG_2 and ENG_1 are on the same page then and 

ENG_1’s the one that’s going to go build it so … whatever *with sass* 

nothing I can do about it” – Occupational Therapy Student Team B  
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“But she’s not, she’s not going to be able to. She’s doing it with her dad, she 

does not feel confident so she’s not going to go into the lab and make all these 

adjustments by herself.” – Occupational Therapy Student Team B  

“Like we told them and this is why we pushed for it last week.” – 

Occupational Therapy Student Team D 

“We wanted to have it 3D printed today but …” – Occupational Therapy 

Student Team D 

“I mean there’s nothing else we can do now so we’ll see what we can do 

after” – Occupational Therapy Student Team B 

Other examples of negative language leading to a lack of partnership arose 

while working on assignments. 

“We’re not going to be able to do that though in six weeks.” – Engineering 

Student Team D 

“Which is stupid. Why would we do it for them if it’s their assignment?” – 

Occupational Therapy Student Team B 

“It’s probably good we split up because we are like 90 shades of not going to 

work together today” – Occupational Therapy Student Team D 

The BBT teams were observed to expresses many statements centered around the 

common theme of partnership. The positive attributes that facilitated collaboration were the 

integration of competencies, overall inclusion in discussion and decisions, and the appreciation 

for member’s unique contributions, leading to teams working as a cohesive unit. Within the 

theme of partnership there are also factors that can hinder the team’s ability to collaborate. There 

were doubt in team members’ abilities as well as pessimistic statements leading to the two 

disciplines working separately. 

 

 



 

26 

 

3.3.5 Task Focus  

The third theme relates to the ability for the group to focus on the task at hand. Task 

direction, one of the facilitators, describes when a member of the team makes a statement that 

diverts the team back to the task at hand, as team conversation can often stray into unrelated 

topics. Another attribute of task focus relates to the setting of goals within the team such that 

everyone knows the group expectations. Part of each team’s goal setting also required input and 

communication from the end user as well. Examples of the goals set by the BBT teams are as 

follows:  

“No I think the goal is to get a prototype, I don’t think we have to make 

anything” – Occupational Therapist Team B  

“So actually, for your own goal, I know you want to be able to sign and write 

your name. Do you have a goal of wanting to write with your right hand or 

your left?” – Occupational Therapy Student Team B  

“So ideally speaking, before next Thursday we should have out prototype” – 

Occupational Therapy Student Team C 

“Our goal is for you to simply use your finger and click the screen directly.” 

– Engineering Student Team C 

“We should be good to go in the third week [with] a bunch of different 

prototypes.” – Occupational Therapy Student Team D 

The two inhibitors, task confusion and frustration with the course, go hand in hand. 

Ideally, when one student was confused about an assignment, another team member would 

clarify. However, this was not always the case. An inability to fully understand the course 

objectives and assignments led to conversations veering towards the student’s frustration with the 

course and away from the task at hand. This reduced the productivity of the team and changed the 

atmosphere within the team.   
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“I keep just thinking about the practicality of this for us, if like we are 

working at a hospital or something there are no engineers that work there and 

I feel like we don’t have 3D printers at our disposal so like what is this class 

teaching us.” – Occupational Therapy Student Team B 

“This class is so unorganized, I’m not impressed.” – Occupational Therapy 

Student Team B“I’m not really sure what we are doing. We don’t really have 

to hand in anything” – Occupational Therapy Student Team B 

“I don’t know; I feel like we had a different lecture than you so I’m not really 

sure.” – Engineering Student Team A 

“I don’t honestly know what is going on” – Engineering Student Team B 

“I don’t understand this course. This is such a stupid layout. How are we 

going to fit all that?” – Engineering Student Team B 

“This project is frustrating. It’s stupid that they have different deadlines, like 

well ours isn’t due til Thursday well ours is due like it’s stupid. They should 

have the same deadlines as we get.” – Occupational Therapy Student Team D   

“This is what happens when you have two groups with a different passing 

grade are in different and undergrad and a masters and put them together” – 

Occupational Therapy Student Team D 

The third theme encompassed factors associated with the teams’ ability to focus on 

course tasks. Students demonstrated that they were successfully able to redirect the conversation 

back to the task at hand, clarify assignment instructions, and assign roles within the team 

fostering a collaborative environment. The team atmosphere became less positive when the 

students began to dwell on their confusion with assigned task and their frustration with the 

course. 

3.3.6 Overall Team Collaboration and Grades 

Team A was found to have the strongest team collaboration followed by Team C, Team 

D and Team B (Figure 5). The engineering and occupational therapy students of Team B were 
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observed to be working in parallel rather than as a cohesive team. The members of Team A on the 

other hand were able to form a strong partnership and work a single unit to accomplish goals. 

Teams C and D were able to from a partnership, however when challenges arose, team cohesion 

would easily break down. The teams’ final grades as calculated from the joint assignments (first 

iteration of the design, poster, and presentation) were expressed as a percent score and ranked 

from highest to lowest which followed the same ranking order as the collaboration scale.  

 

 

 

 

 

 

 

 

 

 

3.3.7 GRASP Peer Review 

From the four teams analyzed in this study it was found that the occupational therapy 

students scored their fellow disciplinary team members significantly higher than the engineering 

students (p=0.0003). The score given by the occupational therapy students made up an average of 

105% (SD: 5%) of the total GRASP score received by the occupational therapy students on the 

team while the percentage contributed by the engineering students made up an average of 95% 

(SD: 6%). The occupational therapy students valued the contributions of members of their own 

discipline more than the engineering students.  There was no significant difference in the scores 

given to the engineering students by their fellow disciplinary team members or the occupational 

therapy students.   

Team A 
Final Grade: 83.2 

Team C 
Final Grade: 83.1 

Team D 
Final Grade: 81.4  

Team B 
Final Grade: 74.7 

Strongest 

Collaboration 

Weakest 

Collaboration 

Figure 5: Team collaboration ranking scale with final grades. 
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3.4 Discussion 

The purpose of this study was to better understand the behaviours relating to team 

collaboration in an interdisciplinary setting. Behavioural assessment has previously been 

conducted by evaluating naval teams and resulted in the identification of seven teamwork skill 

dimensions including: giving suggestions, cooperation, communication, team spirit, adaptability, 

coordination, acceptance of suggestions [23].  From the behaviours observed within the BBT 

teams, these dimensions are also met within an interdisciplinary setting. The three components 

that affected effective outcomes within the BBT environment included Interprofessional 

Knowledge, Partnership, and Task Focus. Linking to the naval study, the interprofessional 

components of BBT relate to the communication aspect, the partnership theme encompasses 

statements regarding team spirit, and the codes that were associated with Task Focus provided 

evidence of giving and accepting suggestions, cooperation, adaptability, and coordination.  

3.4.1 Interprofessional Knowledge 

Overall, the four teams performed well in the category of interprofessional knowledge. 

There was clear evidence of questions being asked and answered by each discipline elevating the 

knowledge base of the whole team. The distribution of statements regarding both the accessing of 

others’ knowledge and the transfer of knowledge was balanced between the two disciplines, 

indicating that both disciplines were actively participating in conversations about the clinical and 

technical aspects of the project. The teams were also able to communicate information regarding 

discipline specific role knowledge and members’ previous experience working in these areas. The 

teams that spent a longer time focusing on members prior experience showed a weaker team 

collaboration overall. Although this is a positive trait, perhaps spending too much time on this 

topic took away from other more meaningful conversations. Additionally, further professional 

role clarification may be beneficial to teams to better understand how skills developed in the 

course will apply to the workforce after completing school. 
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All teams showed some evidence of role knowledge; however, Team C and Team D 

showed a very limited frequency of statements relating to this competency. Such few instances of 

team members communicating the rationale behind their viewpoint may have decreased the 

teams’ ability to collaborate as effectively. This lack of understanding led to a lapse in 

communication for Team C regarding their prototype and subsequently left members unhappy 

with the final outcome.  

3.4.2 Partnership 

Kendall and Salas suggest that it is possible that unique team contexts may require additional 

performance behaviours and processes to support distinctive team objectives or interaction 

requirements [24]. Although the behaviours noted in BBT align with previously published team 

performance attributes, the findings suggest that there are certain unique traits exhibited by the 

BBT teams that may impact team collaboration within this project based course. The codes 

falling under the theme of Partnership appeared to have a stronger impact on the teams’ ability to 

function cohesively. 

Members of Team B rarely expressed appreciation for the other discipline’s roles and did 

not express an interest in being involved in the other discipline’s processes. This was evidenced 

by limited expression of appreciation for the other discipline's role as compared to Team A (Table 

1). These deficits in role competence and interprofessional knowledge suggest a high negative 

impact on overall collaboration. Team B had a lower rate of integration of competencies and 

never acknowledged the team’s shared responsibility (Table 1). It was observed that two 

disciplines were working in parallel towards separate but related goals rather than one cohesive 

interdisciplinary team working collaboratively towards a final end product. This separation of 

disciplines may have prevented the development of skills necessary to perform as effective 

players in an interdisciplinary team environment as evidenced by a lack of understanding of 

course applicability to a professional career. Due to limited collaboration, a team member was 
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unable to comprehend the value of working with another discipline and did not recognize the 

benefit of interprofessional collaboration skills. This member was quoted as saying “I keep just 

thinking about the practicality of this for us, if like we are working at a hospital or something 

there are no engineers that work there and I feel like we don’t have 3D printers at our disposal so 

like what is this class teaching us.” Team B was unable to achieve a partnership between 

disciplines which impacted their ability to fully collaborate as an interdisciplinary team. 

Teams B and D both expressed the doubting of other team member’s abilities. In a 

literature review performed by Salas, Zajac, and Marlow, one of their ten critical observations of 

health care team work was the importance of psychological safety [25]. The feeling that the team 

environment is safe for taking interpersonal risk creates conditions that enable learning and allow 

members to be comfortable sharing challenges and weaknesses [25]. This also comes into play 

regarding the teams in BBT. With statements doubting another member’s abilities, there is a 

reduction in psychological safety and as such, the students withdraw back into the security of 

their own discipline. It has also been found that psychological safety promotes knowledge 

generation and power sharing [26].  

In contrast, Team A demonstrated higher occurrences of role appreciation and fully 

appreciated the relevance of the experience to their future careers. This is exemplified by frequent 

cross discipline statements such as "Your opinions are actually very, very valid to have as part of 

the project-". By acknowledging their discipline specific skills and appreciating what the other 

discipline could contribute, team members were highly effective in displaying facilitators 

contributing to collaboration. They consistently integrated the competencies of both disciplines 

and overcame the disciplinary separation by acknowledging their shared responsibility for the end 

product. This is directly opposed to Team B, whose members expressed these ideals less 

frequently (Table 1). Additionally, each discipline was involved in the other’s processes and were 

extremely willing to take part in responsibilities that were not specific to their own discipline. 
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They were prepared to work cohesively towards a common goal, their willingness to share the 

workload equally was evidenced by statements such as: 

 “I feel like, if anyone feels that as a whole group we’re taking on too much, I 

think we just need to address that in the group and be like 'Hey, I think we 

need to spread this out a little more,' just to make sure that we’re not doing 

too much.”  

This sharing of responsibilities and actively working to ensure no member is overloaded is an 

example of mutual support, one of the characteristics of resilience outlined by Salas, Zajac, and 

Marlow [25]. More resilient teams are better able to adapt when situations change and new 

challenges are experienced, helping to strengthen the team’s ability to collaborate. Teams A and 

C, who were determined to collaborate effectively, also demonstrated these resilience 

characteristics more than Teams B and D. Overall, Team A was an example of how students learn 

with, from, and about each other to perform their roles effectively in an interdisciplinary team 

environment based on the facilitators that were unique to this team. 

3.4.3 Task Focus 

Salas et al. described team building to consist of four components: goal setting, 

interpersonal relations, role clarification, and problem solving [16]. It was further determined that 

goal setting played the largest role in determining successful overall team functioning compared 

to the other three components [16]. All BBT teams had a similar amount of goal setting 

occurrences, however for the teams in which the goals were predominantly set by the 

occupational therapy students, with limited awareness of the design constraints, rather than an 

equal distribution, the weakest team collaboration was experienced. Although goal setting overall 

is considered a facilitator to collaboration, the unequal division of goal setting instances amongst 

Team D hindered the performance of that team. This may be due to the fact that the goals were 

primarily centered around prototype creation. The goals in Team D were set by the occupational 
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therapy students who had limited involvement in the physical prototyping. When the device were 

not completed to the deadlines and standards set by the occupational therapists, tensions within 

the teams arose. This also points to an unequal sharing of leadership which may be of detriment 

to team collaboration as it is most ideal if team leadership is shared and rotated as necessary [25]. 

Further suggestion of an unequal sharing of leadership in the BBT teams can be evidenced by the 

difference in the occupational therapy students’ peer evaluation scores when considering other 

members of their own discipline and the engineers on their teams. The occupational therapy 

students evaluated members of their own discipline significantly higher than then engineering 

students presenting an unbalanced value of team members.  

Despite the fact that Team B was less proficient in forming partnerships and thus unable 

to collaborate as effectively in an interdisciplinary setting as Team A, they were observed to have 

a higher frequency of facilitators in some instances. Team B outperformed all other teams in 

terms of facilitators under Task Focus, however there was limited evidence that this improved 

their team's performance. This may indicate the fact that not all codes influence team 

collaboration to the same degree. In particular, it was found that codes with a negative 

connotation severely decreased overall team performance. Team B had the highest occurrence of 

statements relating to inhibitors which appeared to affect collaboration to a greater extent than the 

facilitators. Teams A, C and D all had a similar number of occurrences of inhibitory statements. 

The high amount of task confusion and frustration with the course encountered by Team B 

negatively impacted the team environment and led the two disciplines isolating themselves within 

the team. With the team focus shifted to these negative aspects, the team members were also less 

motivated and their task focus suffered along with the team’s productivity. Similar occurrences 

have been noted in teams of business students, where a negative mood was found to 

behaviourally influence team processes, imparting an important impact on decreasing overall 

team performance [27]. 
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3.5 Conclusions 

The process of interdisciplinary team function was explored through the coding of 

transcripts as they pertained to the domains of the CIHC framework. Through thematic analysis 

of team interactions, three themes were identified: Interprofessional Knowledge, Partnership, and 

Task Focus. It was found that Partnership is the critical theme for effective interdisciplinary team 

collaboration when considering roles and responsibilities. Teams A and C consistently 

demonstrated positive interactions falling under the theme of Partnership and were observed to 

function collaboratively in an interdisciplinary setting. In contrast, Team B rarely demonstrated 

these positive interactions and exhibited numerous complications. Teams that were able to 

effectively collaborate and form a partnership also showed positive outcomes in terms of 

assignment grades.  

Additionally, the occurrence of negative codes had clear detrimental impacts on the 

team’s ability to work collaboratively. Despite their limited frequency, the presence of negative 

codes had a severe impact on the team's ability to function cohesively, as evidenced by Team B’s 

lack of collaboration and overall performance compared to the other teams. This indicates that 

some codes, particularly the negative ones, may have a greater impact on team functioning than 

others. 
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Chapter 4 

The Student Perspective 

4.1 Overview 

The objective of this study was to explore the students’ perspectives on interdisciplinary 

readiness to learn, collaboration within a group, and the learning environment within the BBT 

course. To inform these evaluations the RIPLS, AITCS, and ICPLEI were used in conjunction 

with the ‘stop, start, continue’ questionnaires. 

4.2 Methods 

Surveys were provided to the students using the university’s online platform and 

participation was optional and anonymous.  

4.2.1 RIPLS 

To determine the students’ readiness for interprofessional education, the Readiness for 

Interprofessional Learning Scale questionnaire developed by Parsell and Blight was used [7]. 

This instrument uses a 5-point Likert scale ranging from one (strongly disagree) to five (strongly 

agree) with some reverse-scored items. To better apply to the BBT course setting, the RIPLS 

statements were modified to consider a non-healthcare context. The changes made involved the 

removal of the word combination ‘health care’, as well as the removal of statements; shared 

learning will help to clarify the nature of patient problem, and the function of nurses and 

therapists is mainly to provide support for doctors as these did not directly relate to the BBT 

course setting. Three questions (shared learning with other students/professionals will increase 

my ability to understand technical problems, Technical problem solving can only be learnt 

effectively with students/professionals from my own school/organization, and I would welcome 

the opportunity to share some generic lectures, tutorials or workshops with other 

students/professional) were added to reflect both the clinical and technical learning that occurs in 
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the course and the sharing of lectures and tutorials. Using the modified RIPLS with 20 questions, 

the optimal score taking into account the reverse-scored items was 100. At the conclusion of the 

RIPLS questionnaire, an open-ended option allowed students to put any further comments 

regarding interprofessional education. The RIPLS was provided to the students before and after 

the course.  RIPLS data was collected for both the 2017 and 2018 cohorts of students.  

4.2.2 AITCS 

To enhance understanding of interprofessional collaborative team performance and the 

nature of effective teamwork processes and patient roles within collaborative teams in BBT, the 

Assessment of Interprofessional Team Collaboration Scale (AITCS) was used [9]. This 

instrument uses a 5-point Likert scale ranging from one (never) to five (always) with some 

reverse-scored items. The AITCS was also modified to consider the non-health care context and 

administered at the conclusion of the course. One modification made to this scale was the 

removal of statements deemed inapplicable to the course. Other modifications included the 

rephrasing of statements to include the term ‘end-user’ rather than ‘patient’ and items that used 

‘care’ or ‘care plan’ in the original version, were changed to ‘device’ and ‘device design’. These 

modifications resulted in a total of 45 statements. Data for the AITCS was only collected from the 

2018 cohort as the researchers realized the need to focus on collaboration as well as identify 

differing needs and priorities among disciplines. In this survey, students reported their discipline 

(engineering/occupational therapy). 

4.2.3 ICPLEI 

To measure students’ perceptions of key variables in an interprofessional learning 

environment: orientation, supervision, roles, learning and autonomy, the Interprofessional 

Clinical Placement Learning Environment Inventory (ICPLEI)  was used [11]. This instrument 

uses a 5-point Likert scale ranging from one (strongly disagree) to five (strongly agree) with 

some reverse-scored items. Statement language was modified to reflect the project nature of the 
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course rather than a clinical ward placement. Language modifications included the rephrasing of 

placement to project, health care to service delivery, and patient to user. One statement deemed 

inapplicable for this setting was removed and an additional statement was included to allow 

students to provide feedback on technical learning opportunities as well as the clinical 

experiences. Data from this survey was collected from both the 2017 and 2018 cohorts of students 

in BBT at the conclusion of the course.  

4.2.4 Stop, Start, Continue 

The ‘stop, start, continue’ open-ended questionnaire was supplied to the engineering 

students midway through the course.  This was done to provide insight as to where the students 

were having difficulties as well as what they found was working and that they enjoyed. Data was 

collected from both the 2017 and 2018 cohorts of students. 

4.2.5 Statistical Analysis  

All three questionnaires used a 5-point rating scale to determine the extent that the 

students agreed or disagreed with the provided statements. The mean score and standard deviation 

for each statement was calculated. Each data set was tested for normality using the criteria 

outlined by Pearson and Please [22]. For normally distributed data sets, t-tests were performed to 

determine significant differences between cohorts/disciplines. If the data set did not meet the 

criteria for a normal distribution, a Mann-Whitney rank sum was performed to determine 

significant differences between cohorts/disciplines. The Cronbach’s alpha was calculated for each 

of the three questionnaires as well as the respective subscales of the RIPLS and AITCS. All 

statistical calculations were carried out using the computing software Matlab.   

4.2.6 Qualitative Analysis 

The comments from the RIPLS questionnaire were analyzed using the values method of 

coding [28]. This method aims to bring out information regarding the students’ values, attitudes, 
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and beliefs, representing their perspectives on interprofessional education. The pre- and post-

course statements were examined separately and attitudes were grouped by sentiment, either as 

positive or negative. The ‘Stop, Start, Continue’ survey submissions were broken into their three 

respective categories. The statements were coded using the descriptive coding method to identify 

broad themes related to items the students felt that the instructor should stop, start, and continue 

within the course [28]. All qualitative analysis was done using NVivo software. From each set of 

codes, thematic analysis was conducted.  

4.3 Results  

4.3.1 RIPLS  

4.3.1.1 Quantitative Results 

From the 2017 cohort of students, 112 responded to the RIPLS administered at the start 

of the course while only 47 responded at the conclusion of the course. From the 2018 cohort, 92 

students responded at the start of the course and 80 at the conclusion. The gender breakdown of 

the respondents is shown in Table 2. In 2017, there were a total of 133 students enrolled in the 

course (58E/75OT) and 129 students (60E/69OT) in 2018. Looking at the RIPLS data from a 

broad perspective, significant differences in the subscale scores were noted (Table 3). The 2017 

cohort exhibited a significantly reduced score (p=0.0008) in the positive professional identity 

subscale (Pre M:15.28 SD:1.32, Post M:14.3 SD:2.06) as well as a significantly reduced overall 

score (p=0.0048) at the conclusion of the course (Pre M:76.48 SD:4.90, Post M:73.55 SD:5.79). 

A decrease in positive professional identity score shows a reduction in students’ understanding of 

their own role and identity within an interprofessional team. For the 2018 cohort, there was only a 

significant decrease (p=0.0483) in the teamwork and collaboration subscale (Pre M:46.18 

SD:3.81, Post M:45.09 SD:3.99) indicating that at the conclusion of the course, the students saw 

less value in shared learning with other professions. When comparing between the two cohorts, 

the post-course scores were significantly higher for the 2018 cohort. Comparisons were also made 
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between the average score reported by females (M:76.08, SD:4.85) and males (M:75.93, 

SD:5.69), however no significant difference was observed. 

The average score per statement along with the standard deviation is displayed in Table 

4. The bolded scores highlight where significant differences exist between the pre- and post-

course scores. For the 2017 cohort there were six instances in which the level of agreement 

significantly decreased. From the responses for the 2018 cohort, there were three instances in 

which the level of agreement significantly decreased. When comparing between the two years, 

the statements: learning with other students/professionals will make me a more effective member 

of a team and I would welcome the opportunity to share some generic lectures, tutorials or 

workshops with other students/professionals both showed significant decreases in agreement.  

Table 2: RIPLS demographic information 

Year 2017 2018 

Pre 112 92 

Female  82 65 

Male 30 27 

Post  47 80 

Female  34 51 

Male 13 29 

Table 3: RIPLS domain scores and average scores pre- and post-course 

 
2017 2018 

 Pre Post Pre Post 
 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Teamwork and Collaboration  45.46 (4.00) 43.79 (4.91) 46.18 (3.81) 45.09 (3.99) 

Negative Professional 

Identity 

5.51 (1.80) 5.47 (1.90) 5.55 (2.28) 5.48 (2.03) 

Positive Professional Identity 15.28 (1.32) 14.30 (2.06) 15.42 (1.50) 15.24 (1.44) 

Roles and Responsibilities 10.24 (1.73) 10.00 (1.76) 9.77 (1.44) 10.04 (1.63) 

Average Score 76.48 (4.90) 73.55 (5.79) 76.93 (4.94) 75.84 (4.79) 
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Table 4: RIPLS individual question breakdown 

  2017 2018 
  

Pre Post Pre Post 

# Statement Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

1 Learning with other students/professionals 
will make me a more effective member of a 
team. 

4.65 (0.50) 4.38 (0.71) 4.72 (0.50) 4.46 (0.50) 

2 Patients would ultimately benefit if 
students/professionals worked together. 

4.71 (0.48) 4.70 (0.46) 4.82 (0.39) 4.69 (0.47) 

3 Shared learning with other 
students/professionals will increase my 
ability to understand technical problems. 

4.56 (0.63) 4.19 (0.97) 4.60 (0.56) 4.46 (0.64) 

4 Shared learning with other 
students/professionals will increase by 
ability to understand clinical problems. 

4.52 (0.57) 4.32 (0.66) 4.67 (0.52) 4.49 (0.55) 

5 Communication skills should be learned 
with other students/professionals. 

4.49 (0.66) 4.30 (0.75) 4.52 (0.56) 4.53 (0.59) 

6 Team-work skills are vital for all 
students/professionals to learn. 

4.76 (0.45) 4.72 (0.50) 4.80 (0.43) 4.81 (0.39) 

7 Shared learning will help me to understand 
my professional limitations. 

4.33 (0.70) 4.30 (0.66) 4.46 (0.60) 4.39 (0.63) 

8 Learning between students before 
qualification and for professionals after 
qualification would improve working 
relationships after 
qualification/collaborative practice. 

4.47 (0.58) 4.23 (0.73) 4.46 (0.62) 4.31 (0.70) 

9 Shared learning will help me think positively 
about other professionals. 

4.21 (0.80) 4.04 (0.91) 4.39 (0.73) 4.29 (0.72) 

10 For small-group learning to work, 
students/professionals need to respect and 
trust each other. 

4.75 (0.46) 4.60 (0.50) 4.75 (0.46) 4.66 (0.48) 

11 I don't want to waste time learning with 
other students/professionals. 

1.80 (0.95) 1.60 (0.65) 1.76 (1.10) 1.66 (0.90) 

12 It is not necessary for 
undergraduate/postgraduate 
students/professionals to learn together. 

1.89 (0.74) 2.02 (0.87) 1.89 (0.84) 1.81 (0.75) 

13 Technical problem solving can only be learnt 
effectively with students/professionals from 
my own school/organization. 

1.81 (0.78) 1.85 (0.88) 1.90 (0.90) 2.00 (0.93) 

14 Clinical problem solving can only be learnt 
effectively with students/professionals from 
my own school/organization. 

1.83 (0.80) 1.87 (0.80) 1.83 (0.85) 1.96 (0.89) 

15 Shared learning with other professionals will 
help me to communicate better with 
patients, clients and other professionals. 

4.58 (0.51) 4.26 (0.67) 4.51 (0.60) 4.48 (0.59) 
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16 I would welcome the opportunity to work 
on small group projects with other 
students/professionals. 

4.58 (0.53) 4.28 (0.71) 4.60 (0.56) 4.54 (0.57) 

17 I would welcome the opportunity to share 
some generic lectures, tutorials or 
workshops with other 
students/professionals. 

4.29 (0.75) 3.89 (0.98) 4.49 (0.60) 4.26 (0.61) 

18 Shared learning before and after 
qualification will help me become a better 
team worker. 

4.50 (0.52) 4.45 (0.54) 4.49 (0.62) 4.39 (0.54) 

19 I am not sure what my professional role will 
be/is. 

2.94 (1.05) 2.62 (1.23) 2.61 (0.96) 2.73 (1.04) 

20 I have to acquire much more knowledge 
and skill than other students/professionals 
in my own faculty/organization. 

2.80 (0.97) 2.94 (0.84) 2.67 (0.83) 2.93 (0.98) 

 

The validity test revealed an overall Cronbach’s alpha of 0.65, which is on the low side 

indicating a low interrelatedness between questions when applied in this context, as the 

acceptable range of scores is 0.7-0.95 [29]. The subscale domains had the following values: 

Teamwork and Leadership (0.88), Negative Professional Identity (0.65), Positive Professional 

Identity (0.27), and Roles and Responsibilities (0.23).  

4.3.1.2 Qualitative Results 

There were nine students that responded to each of the pre- and post-course comment 

section of the RIPLS as this was an optional component within the survey. All statements made at 

the beginning of the course expressed a positive sentiment towards interprofessional education, 

however there was a divide in the post-course reflections. Thematic analysis presented the two 

pre-course themes of benefit and opportunity as well as the post-course themes of appreciation, 

educational pairing, and unnecessary. The themes along with their sentiment are shown in Figure 

6. 
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Figure 6: Thematic analysis of open-ended reflections pre- and post-course 

Benefit. Prior to taking the course, students expressed that they saw benefit to learning in an 

interprofessional setting. They saw it as an important way to share knowledge and skills. Such 

sentiments were expressed by statements such as: 

“I think learning about designing from an engineering perspective may even 

benefit the way we think about designing clinical interventions, learning to 

think from different perspectives seems helpful to me in many ways. I am also 

excited to have a broader skill set because of this interprofessional learning 

opportunity.” 

“I believe it is integral in shaping the professional I will be once I graduate 

and should be implemented as much as possible.” 

Opportunity. Within the Queen’s university engineering and occupational therapy programs 

there are not often many opportunities for interprofessional work. Students expressed excitement 

at the opportunity for interprofessional learning as exemplified by the following statements: 

“I am looking forward to this unique opportunity to work together with 

engineering students to combine our knowledge to better help individuals in 

the community.” 

“I'm really excited for this course and working together with students from a 

different faculty!” 

“I think this is extremely valuable and I am excited for this opportunity” 

Pre-
Course

Benefit Opportunity

Post-
Course

Appreciation

Educational 
Pairing

Unnecessary
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Appreciation. After the conclusion of the course, some students expressed their appreciation for 

the course. They found working with another discipline to be a positive experience:  

“This course was interesting and uniquely challenging. I really enjoyed 

working with members from other disciplines.” 

“I think it's great that we had the opportunity to work with engineers to 

collaboratively design an assistive device that looks like could be something 

feasible in real life.” 

Educational Pairing. As the engineering students are only in the third year of their 

undergraduate degree and the occupational therapy students are in the second year of their Master 

of Occupational Therapy degree, an educational disparity exists. This presents a challenge for the 

students in that the two groups have different priorities which translates to different levels of 

dedication to the project as well as discrepancies about when and how things should be done:  

“It's difficult to effectively work in an IPE [Interprofessional Education] team 

when the stakes are different for different team members. When the degree of 

investment is different because of distinct program differences, it leaves a bad 

taste in the mouth regarding interprofessional work. This is unfortunate 

because there are so many benefits to working with an IPE team and we have 

so much to learn from each other.” 

“OTs being master students in a six week course and Engineer students being 

undergraduates in longer course seemed to result in different expectations of 

quality and engagement in the material. Not necessarily a reflection of what 

interprofessional education could be with more aligned circumstances.” 

“I loved the idea of this course and was very excited for the project but I think 

how the course was carried out needs to be improved upon. There should be 

more clear instruction of specific needs for assignments as this is especially 

difficult when pulling together multiple backgrounds. More specific 

instruction, clearer assignment requirements and increasing the percentage of 

the peer review would help to ensure more equal team contribution.” 
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The idea that pairing the engineering students and occupational therapy students was not the most 

practical, but rather pairing occupational therapy students with students in an education program 

would provide increased benefit for those looking to practice in the school systems: 

“I think that it would be beneficial for OT students to collaborate with the 

Bachelor of Education students to get a clearer picture of the OT role in 

school-based therapy.”  

Unnecessary. It was found that course was perceived as unnecessary and inefficient. There was 

no understanding of the benefits of interprofessional education, resulting in a very negative view 

of the course:  

“A lot of it was an unnecessary wasted time especially for an engineering 

student with a great deal of other responsibilities to take care of. The design 

process would be significantly more efficient as a student alone, without the 

inclusion of occupational therapy students. They just don't think and 

understand to the same degree.” 

4.3.2 AITCS 

Seventy students responded to the AITCS, 42 engineering students and 28 occupational 

therapy students. Looking at the statements within the Partnership subscale, there is a significant 

difference in agreement with the statements apply a unique definition of Interprofessional 

Collaboration during group meetings and strive to achieve mutually satisfying resolution for 

differences of opinions when comparing the scores between the engineering students and the 

occupational therapy students (Table 5). The statement the course provides needed equipment 

and supplies to support teams' design choices from the Coordination subscale was significantly 

lower from the occupational therapy students’ perspective (Table 7). Scores for the other two 

subscales, Cooperation and Shared Decision Making, are listed in Table 6 and Table 8 

respectively.  
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Table 5: AITCS Partnership subscale scores 

  
ENG OT 

# Statement Mean (SD) Mean (SD) 

1 Apply a unique definition of Interprofessional Collaboration during 

group meetings 

4.14 (0.75) 3.57 (0.84) 

2 Share the power with each other 4.40 (0.63) 4.18 (0.67) 

3 Are very cohesive 4.26 (0.66) 4.07 (0.72) 

4 Feel comfortable working with each other 4.45 (0.67) 4.43 (0.84) 

5 Help and support each other 4.55 (0.55) 4.54 (0.64) 

6 Have excellent communication among ourselves and our end user 4.50 (0.59) 4.21 (0.63) 

7 Respect and trust each other 4.57 (0.55) 4.57 (0.50) 

8 Are open and honest with each other 4.55 (0.55) 4.21 (0.79) 

9 Negotiate differences of opinions 4.48 (0.55) 4.32 (0.72) 

10 Encourage each other and the end user to use the knowledge and 

skills that each of us can bring in developing the device 

4.57 (0.50) 4.29 (0.71) 

11 Are protective regarding issues that can damage our team interests 4.05 (0.82) 4.00 (0.86) 

12 Establish agreements on goals for the end user 4.36 (0.58) 4.32 (0.67) 

13 Feel a sense of belonging to the group 4.52 (0.55) 4.36 (0.73) 

14 Strive to achieve mutually satisfying resolution for differences of 

opinions 

4.64 (0.53) 4.39 (0.50) 
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Table 6: AITCS Cooperation subscale scores 

  ENG OT 

# Statement Mean (SD) Mean (SD) 

15 Include end user's perspective in setting goals for the device 4.60 (0.59) 4.57 (0.50) 

16 Select the leader for our team 3.14 (1.34) 2.89 (1.03) 

17 Take the responsibility for the device design within their scope of 

knowledge 

4.29 (0.74) 4.14 (0.76) 

18 Listen to the wishes of the end user when determining the design 

features chosen by the team 

4.69 (0.47) 4.54 (0.58) 

19 Encourage and support open communication, including the end user 

during team meetings 

4.48 (0.63) 4.54 (0.64) 

20 Feel satisfied with the outcome of conflict management 4.55 (0.55) 4.21 (0.88) 

21 Understand the boundaries of what each other can do 4.24 (0.69) 3.96 (0.84) 

22 Understand that there are shared knowledge and skills between 

health professions 

4.52 (0.51) 4.32 (0.77) 

23 Exhibit a high priority for gaining insight from end user about their 

wishes/desires 

4.43 (0.63) 4.50 (0.51) 

24 Listen to and consider other members' voice and opinions/views in 

regards to device design 

4.55 (0.55) 4.54 (0.58) 

25 Create a cooperative atmosphere among the members when 

addressing the end user’s needs 

4.60 (0.54) 4.57 (0.50) 

26 The focus of teamwork is consistently the needs of the end user 4.52 (0.51) 4.46 (0.58) 

27 Complete tasks to contribute to the team's cohesiveness 4.52 (0.51) 4.25 (1.00) 

28 Openly discuss each other’s professional roles 4.31 (0.68) 4.00 (0.86) 
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Table 7: AITCS Coordination subscale scores 

  ENG OT 

# Statement Mean (SD) Mean (SD) 

29 Team members meet and discuss the end user's needs on a regular basis 4.31 0.60 4.11 0.83 

30 There is support from the course to facilitate teamwork 4.19 0.63 3.82 0.86 

31 The course provides needed equipment and supplies to support teams' design 

choices 

4.17 0.76 3.71 0.98 

32 Team members establish deadlines for steps and outcome markers in regards 

to device design 

4.45 0.59 4.54 0.58 

33 Team members use a variety of communication means (E.g. written messages, 

email, electronic patient records, phone, informal discussion, etc.) 

4.43 0.67 4.36 0.99 

34 There is consistent communication with team members to discuss the end 

user's needs 

4.48 0.51 4.25 0.93 

Table 8: AITCS Shared Decision Making subscale scores 

  ENG OT 

# Statement Mean (SD) Mean (SD) 

35 All members of our team are involved in goal setting for the final design 4.50 (0.59) 4.46 (0.88) 

36 Team members frequently re-evaluate the effectiveness of their 

collaborative practices 

3.98 (0.90) 4.07 (0.81) 

37 The leader for the team varies depending on the needs of the task at hand 3.98 (0.98) 4.07 (1.05) 

38 Team members listen to the wishes of the end user when designing the 

device chosen by the team 

4.60 (0.50) 4.54 (0.58) 

39 Team members openly support inclusion of the end user in their team 

meetings 

4.36 (0.82) 4.36 (0.68) 

40 The end user has the final decision on which device design best meets their 

needs 

4.43 (0.67) 4.39 (0.79) 

41 When care decisions are made, the leader strives for consensus on planned 

processes 

4.29 (0.77) 4.46 (0.51) 

42 Team members are held accountable for accepted tasks and responsibilities 

by each other 

4.55 (0.50) 4.36 (0.95) 

43 Team members jointly agree to communicate plans for tasks that require 

completion 

4.55 (0.55) 4.36 (0.91) 

44 Team members consider alternative approaches to achieve shared goals 4.43 (0.63) 4.32 (0.90) 
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The validity test revealed an overall Cronbach’s alpha of 0.96, falling into the high end of 

the acceptable range, meaning that this modified version of the AITCS is applicable to the BBT 

context [29]. The subscale domains had the following values: Partnership (0.91), Cooperation 

(0.86), Coordination (0.79), and Shared Decision Making (0.90).  

4.3.3 ICPEI 

In total 54 students from the 2017 cohort and 90 students from the 2018 cohort responded 

to the ICPEI. Significant differences between the cohorts exist for the statements the workload 

was too heavy and there was too much pressure on me in this project (Table 9). The 2018 cohort 

agreed less with these statements than the 2017 cohort. The Cronbach’s alpha was determined to 

be 0.68 approaching the lower limit of acceptable [29].  

Table 9: ICPLEI individual question breakdown 

  
2017 2018 

# Statement Mean (SD) Mean (SD) 

1 The purpose (learning objectives) of this project was made clear. 4.04 0.85 4.04 0.69 

2 I needed more orientation to this project. 3.33 0.97 3.18 1.11 

3 Orientation was relevant and well-organized. 3.24 0.89 3.48 0.93 

4 The teaching strategies helped my learning. 3.11 1.02 3.36 0.89 

5 My preference is for teachers to be of the same discipline as the student. 3.56 1.19 3.20 1.08 

6 I valued having more than my own discipline involved in the teaching. 4.02 0.74 4.18 0.70 

7 There was too much supervision on this project. 2.00 0.61 2.16 0.52 

8 This project was interesting. 4.33 0.80 4.37 0.63 

9 The workload was too heavy. 3.39 1.04 2.69 0.86 

10 There was too much pressure on me in this project. 2.94 1.07 2.52 0.82 

11 This project was well-organized. 2.96 1.10 3.09 0.99 

12 I usually had a clear idea of what was expected of me. 2.89 1.18 2.82 1.10 

13 I achieved the discipline specific learning objectives set by my university. 3.89 0.63 3.80 0.54 

14 My other student commitments didn't interfere with my involvement in 

this project. 

2.83 1.09 2.99 1.05 
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15 The project provided me with sufficient clinical learning opportunities. 3.74 0.89 3.70 0.85 

16 The project provided me with sufficient technical learning opportunities. 3.61 1.00 3.57 0.99 

17 I felt as if I belonged. 4.11 0.57 4.11 0.71 

18 The teachers were friendly and approachable. 4.31 0.70 4.42 0.56 

19 This project as given me new insights on how to effectively design. 3.94 0.74 3.92 0.80 

20 After this project, I understand more fully my discipline's role in the 

interprofessional team. 

4.06 0.79 3.98 0.67 

21 After this project, I have a greater understanding of the role and function of 

other disciplines in service delivery. 

4.11 0.60 4.09 0.61 

22 I felt comfortable asking for advice or assistance from my student 

colleagues. 

4.31 0.61 4.14 0.71 

23 I felt uncomfortable taking a lead in a student group. 2.46 1.21 2.57 1.14 

24 I felt uncomfortable sharing responsibility in service delivery. 2.30 1.19 2.27 0.97 

25 I felt comfortable putting forward my personal opinions in a group. 4.31 0.67 4.11 0.85 

26 After this project, I have a better understanding of the user's role in 

designing technology. 

4.28 0.60 4.33 0.56 

27 I felt comfortable communicating with users to seek their input into service 

delivery. 

4.24 0.64 4.21 0.63 

 

4.3.4 Stop, Start, Continue 

Combining both the 2017 and 2018 responses, there were a total of 71 students that 

participated. From the responses four main themes were identified: 1) more time for tutorials, 

assignments and design process, 2) lecture Structure is engaging, 3) assignments need further 

clarification, and 4) examples are well received by the students (Figure 7). 

 

Figure 7: Emergent themes from the Stop, Start, Continue surveys 

More Time
Lecture 

Structure
Assignments Examples



 

50 

 

More Time. Students expressed the need for a longer design process to better establish design 

features and capabilities. Additional time would allow for another iteration with a prototype and 

further meetings with the end user, which students found to be beneficial. Students in the 2017 

cohort expressed that the assignments felt rushed, but this sentiment dissipated in the 2018 cohort.  

“START giving students more time to complete assignments, especially when 

group meetings must be scheduled.” 

“START having more time in tutorials to work on the group assignments.” 

“I wish the design process went longer than 6 weeks.” 

“Maybe one extra meeting with the end user would be beneficial to do more 

prototyping.” 

Lecture Structure. Overall the students found the lecture structure very appealing and engaging. 

The interactive components, may it be small group discussions or physical examples of devices 

being examined, positively contributed to the student experience: 

“Interactive lectures, getting us to answer questions related to the lecture, it 

helps keep me engaged.” 

 Students also enjoyed that they could listen and participate in the lectures rather than be rapidly 

taking notes:  

 “The content is often interesting. I like how it's not take notes and memorize 

but more listen and learn from real world examples. I find that sinks in more 

and I often find myself reflecting on the content after class.” 

The main concern expressed regarding the lectures is that it was unclear to the students what 

course content was testable for the final exam: 

“Make clear of what lecture content is testable.” 
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Assignments. The most frequently expressed concern is that the students would like further 

explanation and clarification regarding the assignments. Students were often confused about the 

task at hand, specifically the assignments regarding the Quality Function Deployment (QFD), and 

the Failures Modes and Effects Analysis (FMEA): 

“Giving specific tutorials on how to do the different analyses (QFD, FMEA).” 

“Providing clearer instructions on how to do the technical deliverables such 

as QFD, FMEA 

Explaining in better detail things like FMEA because in practice they are 

more complicated than what was shown in class which lead to confusion.” 

 There were also statements relating to the format of the assignments. Students found it difficult 

to accurately display all the information required within the 10 PowerPoint slides: 

“Making the deliverables PowerPoints. Difficult to put enough information 

with the slide/sizing limits. Often found that we were asked for more 

information and then told our slides were too convoluted.” 

 Additionally, as both disciplines have separate assignments and grades, it was found that there 

was a disparity in team members’ motivation and effort put into the assignments:   

“Having extremely separate deliverables for OT's and ENG's made most 

deliverables for us redundant. Optional assignment didn't help. PowerPoint 

slides were frustrating to fit all info 

Having OT and ENG assignments weighted the same so they care about it 

equally.” 
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Examples. The students found the examples and case studies presented in the lectures to be very 

effective. The real world and current applications of topics discussed in class provided relevancy 

to the students and facilitated understanding:  

“Making connections to the real world (case studies) and sharing 

opportunities for students to learn more about industry.” 

“The examples really help with understanding concepts.” 

The feedback provided from ‘Stop, Start, Continue’ responses was used to identify four 

key insights: 1) more time in tutorials, 2) lecture style and structure is engaging for the students, 

3) further clarification is required for assignments, and 4) students enjoyed the use of examples.  

4.4 Discussion 

To better understand and facilitate interdisciplinary team education, it is important to 

discern the student perspectives on interdisciplinary readiness to learn, collaboration within a 

group, and learning environment. 

4.4.1 Readiness for Interdisciplinary Learning  

Interestingly, at the beginning of the course as compared to the end of the course, many 

scores related to statements within the RIPLS decreased. As this survey was optional, it is 

possible that only those students with strong feelings about their participation in the course may 

have responded. This would bias the data as there were less post-course respondents. Another 

study investigating team-based learning in veterinary teams determined that although the RIPLS 

scores were initially found to increase after the intervention, the scores from the RIPLS 

administered 4-5 months post intervention had reverted back to the pre-intervention scores [30]. 

They found that the initial positivity expressed towards interprofessional education was not 

maintained when the students returned to their normal routines [30]. The students in the present 

study were able to complete the questionnaire for a time period of two weeks following the 
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course. As BBT is only a six-week course, the engineering students immediately began new 

course material within a strictly engineering student setting and the occupational therapy students 

began an intense exam period. It may be the case that by the time the students responded to the 

post course RIPLS, they had already become re-immersed into their specific disciplines and no 

longer saw the positive aspects of the interdisciplinary team education.  

It should still be noted, however, that both the overall pre- and post-course scores for 

both cohorts of students were high and support that the students are largely open and ready to 

learning in an interprofessional setting. Other studies have considered high scores to range from 

70-90% of the targeted score [31]. The overall scores for the students in BBT ranged from 74-

77% of the ideal score for the modified RIPLS putting them firmly within the accepted high 

range. Although little change was present between the pre- and post-course RIPLS scores for the 

engineering and occupational therapy students, this same trend has been observed among students 

in dental medicine, dietetics, medicine, pharmacy and physical therapy [32]. In that study, it was 

concluded that the similarities in pre- and post-course scores may have been a result of the 

presentation-based nature of the intervention in addition to grouping undergraduate and graduate 

level disciplines [32]. However, BBT is a project based course and the same response was 

observed. This suggests that grouping undergraduate and graduate level students may affect 

students’ readiness to learn in an interprofessional setting. Comments made in the open ended 

portion of the RIPLS seem to support the difference in educational level as a barrier to full 

interprofessional learning.  

4.4.2 Collaboration 

Within the AITCS domains of partnership, cooperation, coordination, and shared 

decision making, the students’ responses were largely positive as the scores across all domains 

were predominantly four or higher. The students felt that they were able to form partnerships 

within their teams where all members felt trusted and respected in their roles and were able to 
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work openly and honestly with each other. This is encouraging as psychological safety, feeling 

comfortable sharing thoughts and ideas within the group context, in a multidisciplinary team 

promotes knowledge fusion and power sharing [25]. A high degree of psychological safety has 

also been known to facilitate conditions that enable learning and reduce mistakes [25].  

The lowest scores were associated with the statement: When we are working as a team all 

of my team members select the leader for our team. Not identifying a clear leader for the team 

may have influenced the teams’ ability to collaborate. Wacker and Kolbe suggest that effective 

leadership may be important when team are dealing with unexpected and/or stressful situations 

[33]. Health care teams, like the teams formed in BBT, are faced with an open-ended complex 

problem, which requires a high level of interdependence and creativity to tackle [25]. Working in 

these conditions, it is unlikely that a single member will hold the required knowledge, but rather 

the leader should be rotated as necessary based on the task at hand and the expertise required to 

accomplish it [25]. Another factor potentially limiting collaboration between the two disciplines 

may be the disparity in their feelings on the team’s ability to achieve mutually satisfying 

resolutions as identified from the AITCS.  

4.4.3 Learning Environment 

From the student responses to ICPEI, it is evident that the students understood the 

purpose of this course and its objectives, and also found the project interesting. Overall, the BBT 

course facilitated a positive learning environment from the students’ perspective. The ICPEI 

responses further confirmed that the students felt comfortable working together and sharing their 

ideas within the team as previously noted from the AITCS.  

The small decrease in the RIPLS 2018 post-course scores may be linked to insights 

gained from the ICPEI. From the ICPEI results, the only area of significant difference between 

the two cohorts was related to the project workload and associated pressures placed on the 

students. A change was made to the course for the 2018 cohort that made two of the previously 
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mandatory assignments optional. This change in feeling towards the course may have also 

impacted the students’ perception on interdisciplinary team education leading to significantly 

higher post-course RIPLS scores between the two cohorts. There was also a reduction in 

comments relating to the demanding nature of the weekly assignments noted in the 2018 ‘Stop, 

Start, Continue’ responses. In both cohorts of students, limited agreement was noted in the 

statements, this project was well organized and I usually had a clear idea of what was expected of 

me. This lack of understanding was further solidified by the results of the ‘Stop, Start, Continue’ 

as one of the key themes focused around assignment confusion. The most common start item 

expressed by students was to have further clarification regarding assignment expectations. With 

team members experiencing confusion regarding the course deliverables, the team learning 

environment was negatively impacted.  

A previous study involving a variety heath care students from dentistry, dietetics, 

medicine, nursing, pharmacy, and physical therapy presented the idea that the burden of increased 

travel time required for the medical students to attend the interprofessional education sessions 

may have led to consistently lower RIPLS scores among that profession[34]. From the ICPEI 

statement my other student commitments didn't interfere with my involvement in this project, the 

scores for both cohorts lack agreement with this statement. The students’ feeling that this course 

was a potential additional burden to an already heavy course load may have impacted both 

cohorts of students and contributed to the decrease in post course RIPLS scores. 

4.5 Conclusions 

Overall the students had a largely positive view on their interdisciplinary readiness to 

learn, their ability to collaborate as a group, and the BBT learning environment. The project was 

found to be interesting and the students felt that they could comfortably share their opinions with 

within the group. The RIPLS scores for both cohorts were high, however further investigation is 

required to better understand the decrease in pre- to post-course scores. 
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Chapter 5 

Final Discussion and Conclusions 

The first objective of this research was to explore what behaviours were exhibited by 

teams during interdisciplinary collaboration in BBT. This was followed by the second objective 

of determining if any links exist between the strength of the team’s collaborative interactions and 

their grades. The final objective was to provide further understanding into the students’ 

perspective on learning and collaborating in an interdisciplinary environment in the BBT course. 

To frame and link insights from the two studies conducted, the 4-level Kirkpatrick model is used. 

5.1 Level 1: Reaction 

To gauge the degree to which the students liked learning in an interdisciplinary 

environment and their perception of its usefulness, the ICPLEI, ‘Stop, Start, Continue’ surveys, 

and the final open-ended question of the RIPLS were used satisfying the first level of the 

Kirkpatrick evaluation model. Overall, the students found BBT to have a positive learning 

environment and felt comfortable sharing their thoughts and ideas within their teams. At the 

conclusion of the course the students’ reflections on the experience were mixed. Some expressed 

their appreciation for the opportunity to work collaboratively with another discipline as this is not 

common in the engineering and occupational therapy programs. Others found the educational 

pairing of undergraduate and graduate students to be less than desirable and one student out of 

nine found the whole experience unnecessary. From the reactions of the students, it was also 

noted that they found the course to be lacking in organization. An area of this disorganization was 

identified by the ‘Stop, Start, Continue’ surveys as the assignment format and guidelines. 

Students found that they needed further clarification regarding the more technical aspects of the 

assignments.  
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5.2 Level 2: Learning  

To understand how BBT was able to facilitate the student’s knowledge, skills, and 

abilities in both technical/clinical and interprofessional collaboration in accordance with the 

second level of the Kirkpatrick model, the RIPLS, AITCS and GRASP questionnaires were used. 

The RIPLS and AITCS scores show that both the 2017 and 2018 cohorts of the students are ready 

and willing to learn and collaborate in an interdisciplinary setting. From the GRASP results it was 

found, however, that the occupational therapy students valued working with members of their 

own discipline more so than the engineering students.  

5.3 Level 3: Behaviour 

To determine whether or not the students exhibited traits related to interprofessional 

collaboration, the third level of the Kirkpatrick evaluation model, four teams were observed 

during their weekly tutorial sessions. Although there were few codes determined to be inhibitors, 

these had a pronounced negative impact on collaboration. The doubting of ability had a large 

impact on the psychological safety of the team environment, reducing the teams’ ability to 

collaborate effectively. This is in contrast to the results of the ICPLEI as the responses indicated 

that students agreed that they felt comfortable sharing their thoughts and ideas within the group. 

This difference may be present as there were only four teams observed as part of the behaviour 

component, while 48 teams participated in the questionnaires. Among the teams, there were many 

examples of task confusion relating to the assignments and general frustration with the course 

timelines and components. This agrees with the findings from the ICPLEI and the ‘Stop, Start, 

Continue’ questionnaires.  Behaviours related to the Partnership theme, specifically the sharing of 

responsibilities and integration of competencies, were critical to achieving successful 

collaboration. Overall, it is important for team members to understand and appreciate their 

respective roles early on to create a collaborative partnership.  
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5.4 Level 4: Results 

Lastly, to satisfy the fourth level of the Kirkpatrick evaluation model, the team grades 

from the joint assignments were linked to the overall strength of collaboration exhibited by the 

four teams observed. Team A was observed to have the strongest collaboration making sure all 

team members were included in discussions and that the workload was divided among all 

members and had the highest overall team grade. Teams C and D had a collaborative team 

environment with a few instances of separation of the disciplines and who’s grades fell very 

closely behind that of Team A. Team B was unable to successfully collaborate with the highest 

incidence of inhibitory statements and limited sharing of responsibilities and integration of 

competencies. As such, Team B had the lowest overall team score. Teams that were observed to 

exhibit behaviours associated with effective collaboration saw a better return in overall course 

grades linking a more collaborative practice to better team results.  

5.5 Limitations 

There are several limitations of this study that must be mentioned. Comparisons were 

drawn between four teams due to technical problems with the recording equipment and online 

viewing platform used in the Clinical Education Centre in which the tutorials took place. 

Although consistent patterns were discovered suggesting the existence of a saturation limit, the 

findings could be enriched by the inclusion of additional teams over multiple years of the BBT 

course. The coding frequency was reported over the duration of the study. However, it might be 

useful to examine how the frequency of codes changed over time, as this study did not account 

for the temporal nature of the comments. Without a broader sample, it may be difficult to fully 

generalize these findings 

The number of pre-course respondents to the surveys was much higher than that of the 

post-course respondents which may have lead to an inaccurate representation of students’ true 

perceptions regarding their experience with interprofessional education. Additionally, the survey 
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responses are limited in that they did not require the students to identify their discipline making it 

difficult to identify any discipline weakness areas that could improve overall collaboration. The 

Cronbach’s alpha determined for the modified RIPLS was just below the accepted range for a 

reliable survey, with two of the subscales scoring very low. This may have been due to the 

limited number of questions in these subsections, however further refinement for applicability of 

statements in the BBT setting and redundancy is called for.  

5.6 Future Directions 

Future work in investigating collaboration should continue to include additional teams in 

the behavioural component of the study. By including additional teams over multiple years of the 

course, the strength and generalizability of the patterns identified will be improved. Additionally, 

it would be interesting to determine if differences exist between the two disciplines in terms of 

their readiness for interprofessional learning and their perceptions of the learning environment. 

When posted to the students, the RIPLS and ICPLEI should include a question allowing 

researchers to identify the discipline of the respondent. To gain further insight into the effects of 

the inhibitors identified in this study, it is suggested to perform focus groups with the students. 

 Overall, the BBT teams demonstrated behaviours associated with the competencies 

required for interprofessional collaboration as identified by the CIHC. This was additionally 

supported by consistently high scores among the RIPLS, AITCS, and ICPLEI. To further improve 

the development of the students’ interprofessional collaboration skills some small adjustments to 

the BBT course could be made. Both the CIHC and Salas et al. emphasize the importance of 

debriefing and reflection to enhance team functioning [6], [25]. Due to the compressed nature of 

the six week BBT course, there was seldom any debriefing or reflection on team functioning and 

processes observed during the tutorials. To facilitate this reflective process, it is suggested that a 

set of select questions taken from the RIPLS, AITCS, and GRASP surveys be posed to the 

students midway through the course. These questions could be presented during a joint lecture 
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with the engineering and occupational therapy students, using an online platform such Kahoot! or 

Top Hat, that enables the instructor to show the class answers in real time. By providing the 

students with this current update they can gauge their performance and team functioning relative 

to the rest of the class with the overall goal of sparking team conversations. From the ‘Stop, Start, 

Continue’ feedback the students enjoyed the more interactive components of the course 

suggesting that this format would be engaging and well received. Additionally, this technique 

could be used at the start of BBT with questions relating the rationale behind the course and this 

particular pairing of disciplines to help students fully understand the need for a collaborative 

practice in this course.  

5.7 Conclusions 

 To gain understanding of the impacts of interprofessional education and the processes 

undertaken by teams in a collaborative learning environment, three research objectives were 

developed. Three key themes were identified that captured the traits exhibited by the teams: 

interprofessional knowledge, partnership, and task focus. It was also determined that a high 

course grade was associated with strong team collaboration. Self-report assessment tools, RIPLS, 

AITCS, ICPLEI, and ‘Stop, Start, Continue’ surveys provided an understanding of the student 

perspective on the collaborative skills and the interprofessional learning environment created in 

BBT. Reflection on the students’ scores suggests that they value the learning experience and feel 

that they are able to collaborate and learn as part of an interdisciplinary team. BBT presents a 

learning environment that is able to foster competencies in interprofessional collaboration. 
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Appendix A 

Table 10: Unedited version of the RIPLS [7] 

Domain 1: Teamwork and Collaboration 

1. Learning with other students will make me a more effective team member of a health care 

team 

2. Patients would ultimately benefit if health care students worked together to solve patient 

problems 

3. Shared learning with other health care students will increase my ability to understand clinical 

problems 

4. Learning with heath care students before qualification would improve relationships after 

qualification  

5. Communication skills should be learned with other health care students  

6. Shared learning will help me think positively about other professionals 

7. For small group learning to work, students need to trust and respect each other 

8. Team-working skills are essential for all health care students to learn 

9. Shared learning will help me to understand my own limitations 

Domain 2: Negative Professional Identity 

10. I don’t want to waste my time learning with other health care students 

11. It is not necessary for undergraduate students to learn together 

12. Clinical problem solving can only be learned with students from my own department 

Domain 3: Positive Professional Identity 

13. Shared learning with other health care students will help me to communicate better with 

patients and other professionals 

14. I would welcome the opportunity to work on small group projects with other health care 

students 

15. Shared learning will help me to clarify the nature of patient problems  

16. Shared learning before qualification will help me become a better team worker 

Domain 4: Roles and Responsibilities 

17. The function of nurses and therapists is mainly to provide support for doctors  

18. I’m not sure what my professional role will be  

19. I have to acquire much more knowledge and skills than other health care students 
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Table 11: Unedited AITCS questions [9] 
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Table 12: Unedited ICPLEI questions [11] 
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Table 13: GRASP peer assessment form [13] 

 


