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Abstract – Growing diversity in engineering projects
and teams calls for leaders who can put inclusion at the 
forefront. To enter the workforce ready to be effective, 
inclusive leaders, engineering students must be equipped 
with the necessary interpersonal skills and well versed in 
applied principles of equity, diversity, and inclusion. The 
E-IDEA Teamwork Initiative has developed a pedagogy
integrating inclusive leadership practices into technical
engineering courses through a series of skills-based
workshops. The intended outcomes are to embed inclusive
leadership training into the undergraduate engineering
curriculum, to build capacity among course instructors,
and for students to complete their degrees with a well-
rounded skillset. Positive feedback from students and
instructors alike has consistently reinforced the need for
this shift in engineering education. With the tools to be
inclusive leaders, students will enter the workforce ready
and able to recognize bias, challenge the status quo, and
promote sustainable innovation.
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1. INTRODUCTION

As globalization gives rise to complex issues [1] that 
require wide-ranging expertise to address, there is an 
increased need for diverse teams with distinct skills and 
viewpoints that can develop innovative and nuanced 
solutions. As such, training engineers to become effective 
team members and leaders has become increasingly critical 
in post-secondary education [2]. While many engineering 
courses require students to work in teams, there is little 
formal instruction around teamwork or leadership [2] and 
the competitive atmosphere of the engineering classroom 
strongly contrasts with the collaborative nature of 
teamwork. To harness the full potential of diverse teams, 
students must be able to cultivate an environment that 
utilizes each person’s unique strengths and knowledge 
[3,4]. This requires the development of inclusive 
leadership skills such as communication, collaboration, 
and self-awareness, as well as a functional knowledge of 
equity, diversity, and inclusion (EDI) in teams.  

Leadership in engineering takes many forms. It can be 
official, such as management roles, or unofficial, in cases 
where individuals show leadership through skill and 
expertise. In either scenario, effective leadership in teams 
involves creating a vision, getting buy-in from team 
members, and initiating useful change [5]. Leaders, 
whether formal or informal, are also responsible for 
fostering an inclusive culture in their teams [6]. Inclusive 
leadership involves a set of behaviours through which a 
leader creates a sense of belonging among group members 
while  simultaneously promoting group collaboration and 
individuality [7]. These behaviours include supporting 
team members, ensuring justice and equity on the team, 
and utilizing unique talents and perspectives [7].  Inclusive 
leadership is linked to creativity and innovation in teams 
[8,9] and leverages diverse thinking [10], making it an 
ideal style in engineering fields. These leadership practices 
weave authenticity and a sense of self into processes [6], 
humanizing the increasingly technological world. As it 
stands, there is no personality in a spreadsheet, or sense of 
humor in calculations; the humanity is found in the 
exchanges between these tasks, and inclusive leadership 
behaviours highlight this by inviting dialogue, engaging in 
shared decision making, and encouraging contributions 
[3,6]. 

Inclusive leaders are those who create space for 
personal connection and are able to understand and 
recognize bias [10]. By engaging in open reflection of their 
own personal bias and displaying empathy and humility, a 
leader can establish their own positionality and reassure 
team members that they will be heard and valued [10]. 
When this process is encouraged among others, it fosters 
the ethic of reciprocity [11] and promotes dialogue in the 
team. Such open communication provides leaders with the 
opportunity to learn about team members and better 
understand their skills and potential. They can then draw 
on the “funds of knowledge” [12] each member 
contributes, treating the diversity of the team as a valuable 
resource.  
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Features of inclusive leadership such as openness, 
accessibility, and availability are key to generating the 
psychologically safe environment that enables innovative 
thinking [8]. Psychological safety is defined as “the belief 
that the work environment is safe for interpersonal risk 
taking” [13]. In psychologically safe environments, team 
members are able to effectively give and receive feedback, 
own up to mistakes, challenge one another, and engage in 
open discussion about ideas [13], all of which are 
imperative in engineering teams. Diverse perspectives can 
only benefit teams if members feel safe to voice dissent and 
point out blind spots [4]. When students have the 
leadership skills to bring psychological safety to their 
teams, the result is higher engagement and increased 
creativity [13].  

The ability to lead colleagues with diverse values, 
beliefs, and strengths will serve students over the course of 
their academic and professional careers [1]. As individuals, 
it will aid in career development, as often times “an 
engineer is hired for her or his technical skills, fired for 
poor people skills, and promoted for leadership and 
management skills” [2].  Figure 1 illustrates how applying 
an EDI lens helps to identify practical leadership 
behaviours that effectively support engineering goals such 
as career development, complex problem-solving, and 
innovation. Augmenting engineering students’ technical 
education with professional and interpersonal skills will 
increase their ability to take on leadership roles in the 
future [14]. With the expectation that engineers will work 
in diverse teams, a functional knowledge of EDI will be 
imperative for students’ future careers. The E-IDEA 
(Engineering, Inclusivity Diversity and Equity 
Advancement) Teamwork Initiative has developed a 
pedagogy to incorporate practical leadership skills into 
undergraduate courses within the Faculty of Engineering at 
McGill University. The Teamwork Initiative pedagogy, 
which is rooted in applied concepts of EDI, brings 
inclusive leadership practices into engineering classrooms, 
integrating invaluable interpersonal skills into technical 
courses to teach students to lead diverse teams in 
engineering contexts.  

2. APPROACH

The Teamwork Initiative is an innovative program 
designed to address the interpersonal aspects of 
engineering. The program partners with engineering 
courses to bring teamwork and inclusive leadership 
practices into the classroom through a series of interactive, 
skills-based workshops. These workshops are conducted in 
class and are linked directly to course material. The only 
criterion for course partnership is a teamwork component, 
such as a project or a lab. This ensures students can 
immediately apply these interpersonal skills in their current 
teams. This framework illuminates the necessity of 
teamwork and inclusive leadership in engineering contexts 
and provides students the opportunity to try new 
behaviours in a supportive environment. 

The partnership begins in a dialogue with the course 
instructor to gain an understanding of both the students and 
their tasks. This includes the goals, duration, and 
expectations of the student teams, as well as issues 
instructors have experienced with teams in the past. Based 
on the needs of the class, Teamwork Initiative facilitators 
will take 2–3 classes over the course of the semester to 
conduct 60–80 minute workshops. These workshops are 
designed to progress with students throughout their 
program, targeting early-, mid-, and late-stream courses. 
This integrated workshop design allows students to see 
interpersonal skills and EDI as pillars of engineering rather 
than supplementary material [15]. When leadership, 
teamwork skills, and matters of inclusion are separated 
from the teaching of technical engineering, the message is 
that these are ‘nice to have’ but are ultimately not necessary 
for engineering. In reality, these are core engineering skills 
[16]. Conveying this message to students by bringing 
discussions of leadership and EDI into their classrooms is, 
in itself, a step towards inclusion [17]. Given that the 
Teamwork Initiative framework approaches leadership as 

Figure 1: Inclusive leadership in engineering through an EDI lens. 
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a set of skills [7] rather than a standalone concept, every 
workshop focuses on a different leadership competency, 
providing students the opportunity to delve into each one 
in depth. The following are a selection of workshops and 
their related activities that address inclusive leadership 
skills in the Teamwork Initiative pedagogy. 

2.1. Exploring Personal Values 
A basic understanding of one’s values and 

corresponding behaviours is a necessary element of 
leadership [1]. Students enter engineering programs with 
varying levels of self-awareness and collaboration 
experience. To address this gap, one of the Teamwork 
Initiative’s early-stream workshops is an exploration of 
personal values. This introductory workshop draws links 
between a student’s values, team behaviours, and 
leadership styles.  

The development of self-awareness is an active process. 
As such, this workshop includes an activity for students to 
begin reflecting on their own values. Students are provided 
with a list of values such as power, friends and family, and 
respect, and asked to select those that are most important 
to them. Following this activity, students examine different 
values and discuss the types of behaviours teammates may 
display as a result of those values. The goal is for students 
to understand how team members can have conflicting 
priorities or may react differently to the same situation. 
Students are encouraged to discuss their own values with 
team members to avoid making assumptions about one 
another and approach their teammates with curiosity and 
respect.   

This same values exercise is then used as a tool to reflect 
on leadership. In self-managed teams, students have many 
opportunities to take on leadership roles. An understanding 
of their own tendencies can provide confidence in their 
abilities and guide their behaviour. Self-awareness can 
illuminate a student’s natural leadership inclination (task-
focus, coaching, visionary, etc.) [18]. However, the 
purpose of this reflection is not to lock students into one 
leadership style; rather, it is meant to build an awareness of 
the styles towards which one gravitates. This is an 
opportunity for students to try new behaviours or cultivate 
a new skillset, developing leadership skills based on 
interest and intention instead of comfortable habits. 

2.2. Collaboration and Communication 
The Collaboration and Communication workshop, 

geared toward early-stream courses, introduces students to 
the concept of psychological safety as a core component of 
successful teamwork and facilitates process conversations 
at the outset of a team project. This workshop focuses on 
creating a positive team climate, which is an essential 
feature of psychological safety [19].  A positive team 
climate is created when members’ contributions are valued, 
when they care about each other’s well-being, and when 

they have input into work processes [19]. During this 
workshop, students are asked to create a Team Norms and 
Expectations Contract, which outlines the specific 
behaviours and processes they will use to build a positive 
climate for their team. For example, students must set 
boundaries around communication, such as scheduling 
constraints and expected response times. They must also 
outline expectations around conflict management, 
accountability, and organization. The contract includes a 
section on values, to be certain all team members are 
aligned and working toward a common goal, as well as a 
plan to develop positive working relationships. 

The act of co-creating this document provides students 
with a common language to discuss teamwork and can 
illuminate possible points of tension due to conflicting 
objectives. Furthermore, it can serve as a helpful tool in 
group conflict when used as a reference point to identify 
the source of issues or potential intervention points for 
instructors. Students are invited to refer to this document 
throughout their teamwork as a type of check-in, to 
determine the processes that are working well and those 
that could benefit from revision. Students are provided 
with a contract template that can be used in future projects, 
as every team is a unique ecosystem and the needs, 
expectations, and dynamics will change each time. 

2.3. Managing Conflict in Groups 
Targeting students in mid- to late-stream courses, the 

Teamwork Initiative workshops progress beyond an 
awareness of communication methods into more practical 
and application-based skill development. The Managing 
Conflict in Groups workshop teaches students about the 
inevitability of conflict and how to transform disagreement 
into new ideas. Students are introduced to conflict 
management theory, such as the Thomas-Kilmann Model 
[20], and asked to reflect on their own patterns of behaviour 
regarding conflict. The workshop also offers strategies to 
engage in constructive conversation [21] and meaningful 
apologies [22]. 

This workshop uses a problem-based learning (PBL) 
approach, as PBL is “an enabler to the development and 
growth of leadership competencies such as the ability to 
work within diverse teams, set goals and make decisions, 
communicate effectively and many others” [23]. Students 
who are already working together on a project team are 
presented with case studies involving interpersonal issues. 
They are asked to discuss the scenario, diagnose the 
problem, and make recommendations for future action. 
This opens up a new kind of dialogue among team 
members, revealing different ideas, methods, and problem-
solving strategies that highlight the impact of inclusivity on 
teamwork.  

Additionally, students are asked to analyze the strengths 
and challenges of different conflict management styles to 
practice recognizing the most effective strategies to apply 
to different situations. The goal is for students to develop a 
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level of comfort with conflict and find ways of keeping it 
constructive. Students are encouraged to approach 
disagreement with curiosity, seeking to understand rather 
than to win [21].    

2.4. Giving and Receiving Feedback 
One of the most valuable leadership behaviours is the 

ability to effectively give and receive feedback.  This is a 
very specific form of communication that requires thought 
and practice. The Giving and Receiving Feedback 
workshop, aimed at mid- to late-stream students, delves 
into the framing and intention of feedback. It illuminates 
the differences between the helpful nature of feedback and 
the negative impact of criticism. Students are provided 
with techniques to give feedback effectively, such as using 
observable data and showing the impacts of the persons’ 
behaviour [24]. Additionally, feedback is examined 
through the lens of power, to understand how both overt 
and covert power dynamics must be taken into 
consideration.  

To practice this vital skill, students are provided with 
common teamwork scenarios, such as unbalanced team 
member contribution or the micromanagement of a project. 
Once they have reviewed the scenario, two team members 
volunteer to role play a feedback discussion. One student 
acts as the feedback giver and another as the receiver. The 
rest of the team observes. Once the role play is complete, 
the observers provide feedback to the role-players. This is 
followed by a discussion with the entire class, giving each 
team the opportunity to talk about their feedback strategy 
as they question and comment on other teams’ solutions. 
This workshop engages both action and reflection to help 
students fully grasp the material and consider their own 
behaviour in a team. 

2.5. Power, Privilege, and Bias in Team 
Dynamics 

Individuals who invoke humility and an awareness of 
their own personal values and biases are recognized as 
strong, inclusive leaders [10]. While implicit bias cannot 
be eliminated, the impacts can be mitigated through a better 
understanding of how bias influences decision making. 
Self-awareness plays an important role in this skill. The 
ability to reflect on personal actions and behaviours 
through a critical lens and the willingness to face 
uncomfortable truths is crucial. To directly address the 
matter of bias recognition, the Teamwork Initiative has 
designed a suite of workshops entitled Power, Privilege, 
and Bias in Team Dynamics, with the intention of engaging 
students in active reflection around bias in early-, mid-, and 
late-stream courses.  

In the foundational workshop, aimed at early-stream 
engineering students, the focus is on power and privilege 
at the individual level, and is intended to frame EDI as a 
part of everyday life rather than abstract theory.  It 

examines the individual concepts of equity, diversity, and 
inclusion before delving into recognizing each one in 
action. Students engage in a reflection of their own 
privilege using an assessment tool previously co-designed 
by the Teamwork Initiative and a group of undergraduate 
engineering students. This tool examines different 
dimensions of diversity such as race and ethnicity, gender, 
social class, disability, and more, illuminating the impacts 
of intersectionality on societal privilege.  

The second workshop in this series, designed with mid-
stream students in mind, builds upon those foundational 
learnings to explore the concept of implicit bias. Students 
are led through a visualisation exercise to convey the 
ubiquity of implicit bias, followed by a discussion on the 
different types of bias and how each one impacts 
teamwork. This workshop also uses a case study approach, 
however, in this scenario, students reflect on the case 
studies from different perspectives. Examining bias from 
multiple viewpoints is an important practice to build 
empathy and helps students consider options and outcomes 
outside their own experience. 

In the third workshop, which targets late-stream 
students, implicit bias is considered at the societal level by 
analyzing how personal biases can become systemic 
barriers, and exploring the engineer’s role in this process. 
Students examine how bias can be built into the system 
using examples from engineering projects around the 
world and discuss the ramifications, particularly for 
marginalized groups. The active reflection in this 
workshop comes into play as students consider their own 
field of engineering, the influence bias has in their 
decisions, and begin to imagine how to design with equity 
in mind. 

3. INTENDED OUTCOMES 
The overall intent of these workshops is for students to 

improve their interpersonal abilities and complete their 
degrees with a well-rounded skillset. The inclusive 
leadership skills taught by the Teamwork Initiative will 
allow students to create psychologically safe 
environments, improving the experience and productivity 
of their project teams in school and in their careers. 
Approaching leadership as a set of skills rather than a 
monolith or a character trait gives each student the 
opportunity to develop their own style of leadership. Every 
student has the potential to be a leader but does not need to 
be the leader in every circumstance; these workshops aim 
to teach leadership as a fluid process that adapts to the 
situation. With the self-awareness, communication, 
conflict management, and applied EDI skills gained in 
these workshops, students will bring inclusive practices to 
teams throughout their engineering careers.  

A second outcome for this strategy is for inclusive 
leadership training to be embedded into the undergraduate 
engineering curriculum. As it stands, students’ access to 
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inclusive leadership education is dependent on course 
instructors or extracurricular activities. Integrating these 
learnings into the curriculum provides all students with 
equal access. This translates to our third intended outcome: 
build capacity among course instructors to integrate 
leadership and EDI education into their teaching. The 
workshops are a strong foundation, and the continuous 
reinforcement of these concepts within the classroom will 
ensure the link between leadership, EDI, and engineering 
is clear. Immersion into an environment of inclusivity will 
promote an equitable and inclusive mindset that will be 
brought into students’ future work, and course instructors 
are well-positioned to contribute to this practice. 

4. DISCUSSION 
Over the past three years, The E-IDEA Teamwork 

Initiative has piloted this in-class workshop framework in 
all eight departments and schools of the Faculty of 
Engineering.  During that time, we have constantly adapted 
and iterated both the content and delivery of our workshops 
based on observation, experience, and feedback. We are in 
an ongoing dialogue with partner professors to assess the 
impact of the workshops on student teams’ experience. We 
are also exploring new avenues to better integrate 
workshops with course material, as well as additional 
support we can offer regarding teamwork, leadership, and 
EDI in the classroom.  

We have grown our workshop offerings based on 
feedback from both students and instructors. This has 
allowed us to create a workshop series that is relevant to 
students’ current realities and prepares them for challenges 
they will face in their careers. Through ongoing feedback 
discussions, we have identified additional needs and future 
directions for the Teamwork Initiative. Leadership training 
has consistently been one of the most prominent requests 
from students, which is why it has evolved into a key focus 
area. For this level of training to be sustainable, however, 
course instructors must have the skills and knowledge to 
incorporate inclusive leadership into their own teaching. 
As our program continues to grow, our focus will shift to 
training instructors through modelling, coaching, and 
building a community of practice to share ideas and best 
practices. Our goal is to provide instructors with 
opportunities to develop their competencies and create 
lasting change in their pedagogy.  

5. CONCLUSION 
The ability to lead with integrity, honesty, and humility 

is critical not just in the field of engineering, but in all 
aspects of life. The E-IDEA Teamwork Initiative aims to 
build inclusive leadership practices into engineering 
education through a series of workshops to develop key 
interpersonal skills with an EDI lens. By integrating 
inclusive leadership practices into core engineering courses 
throughout their degree, students have the opportunity to 

test out leadership behaviours and learn from their 
experiences. Engineers who leave their program proficient 
in communication and collaboration, and with a deep 
understanding of equity, diversity, and inclusion, will set 
themselves apart in the workforce. We encourage students 
to approach any projects, team members, and challenges 
with curiosity and compassion, allowing space for growth, 
creativity, and innovation. 
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