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Abstract
The engineering profession’s need for communication skills is acknowledged by the Washington
Accord in relation to academic elements. This pragmatic study sought to better understand the
issues through a broader examination of engineering and culture, interpersonal skills, and
communication education and it’s fit in engineering education in Canada. Guided by the
Situation Cognitive Theory, surveys of engineers, learning outcomes and assignments in
communication course outlines of incorporated communication courses in Bachelor of
Engineering programs in Canada were thematically analyzed, guided by Grounded Theory.
These analyses were compared to find possible enhancements or gaps in current curricula.
Results found the already strong teamwork content would be enhanced by incorporating conflict
management, leadership and professionalism. Enhancing the situated communication tasks in
courses would also benefit from the addition or strengthening rhetoric and persuasion content.
Keywords: Communication Across Curriculum Framework, Communication In Discipline
Communication, Engineering Education
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Chapter 1 – Background and Purpose
The profession of engineering is governed by provincial and territorial licensing bodies to
ensure public safety and confidence (Engineers Canada, n.d.-a). Engineers Canada, the
professional organization responsible for the regulation of the engineering profession and related
activities within Canada, oversees academic programs as part of its mandate. It works in
association with the provincial and territorial associations to regulate those in the profession and
those wishing to enter the profession. Global academic equivalency of the engineering
profession is accomplished through the Washington Accord. Canada signed the Washington
Accord in its inaugural year, 1989 (Engineers Canada, n.d.-b). Engineers Canada accomplishes
academic oversight through an accreditation process managed by the Canadian Engineering
Accreditation Board (CEAB) (Canadian Engineering Accreditation Board, 2018). The CEAB
utilizes the Washington Accord’s regulations and directives as a guide to ensure a “substantial
equivalence” in academic programs with all international signatories (Engineers Canada, n.d.-b).
The CEAB regulations detail graduate attributes necessary for the profession of engineering; the
graduate attributes used as measures for Canadian engineering undergraduate programs are:
‘Knowledge base for engineering, problem analysis, investigation, design, use of engineering
tools, individual and team work, communication skills, professionalism, impact of engineering
on society and environment, ethics and equality, economics and project management and lifelong learning’ (Canadian Engineering Accreditation Board, 2018). These skills are expected to
be imparted through accredited Bachelor of Engineering programs in Canada. The graduate
attributes are further reflected in the core competencies needed for licensing in the engineering
profession in Canada (Engineers Canada, 2012). Those in the engineering profession must not
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only have impeccable technical knowledge and skills but they must possess exceptional
interpersonal skills (Engineers Canada, 2012; Kashefi, Ismail, & Yusof, 2012).
Engineers are often described as socially awkward, nerdy or self-important yet the
profession of engineering is highly regarded. Despite this stereotype, engineers must be able to
communicate with others as part of their daily work life, with fellow engineers and external
colleagues to allow for the service to the larger society. Engineers work in team environments;
they need to collaborate with interdisciplinary teams and clients alike. They must work with
people from different educational, technical and cultural backgrounds. The Washington Accord
signatories have recognized this current and future need. Just as educators equip engineering
students with design processes and calculus knowledge they must also ensure students are
equipped with the interpersonal skills necessary. Prusty, Dwivedy and Khuntia, in their study of
practicing engineers’ communication habits as compared to other professions, succinctly stated,
“Communication is an essential part of human interaction and engineers are no exception” (2015,
p. 45)
Engineers view themselves as professional practitioners, who not only self-govern but
have their own traditions, culture and beliefs that must be respected. Being mindful of the culture
within the engineering profession, this study aimed to be inclusive of the community of study
(Godfrey & Parker, 2010). This remains a double-edged sword; as allowing the participants the
ability to guide and shape the findings is counter-intuitive to the engineers' Science, Technology,
Engineering and Mathematics (STEM) positivism, though it is imperative for any actualization
to result from the outcomes. It is due to this inclusion of the subjects that a purely interpretivist
qualitative design was not possible. Therefore, the study was assessed through a pragmatic
sociocultural approach, to find a real-world solution to a problem (just like engineers) faced by
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the engineering profession. The pragmatic or practical paradigm fits well with the engineering
culture, providing an increased likelihood those in the profession will consider the findings.
Purpose of This Study
The intent of this study was to identify possible enhancements to the Bachelor of
Engineering curriculum in Canada to improve interpersonal skills in future Engineers-inTraining (EITs), and Professional Engineers (P.Engs). Step one of this study was completed by
analyzing a stratified random sample of course outlines from titular communication courses
required in accredited Bachelor of Engineering across Canada. Step two was completed by a
survey questionnaire, disseminated through social media to those in the profession proceeding
through the engineering licensing process in Canada (Darling & Dannels, 2003; Lolli, 2013;
Peng, Yingbin, Joshua, & Yun, 2015). Step three involved comparing the coded and analyzed
data to locate strengths and gaps in the current course offerings and the identified skills.
The author developed a main research question with two sub-questions for this study:
RQ: How can communication education within a Bachelor of Engineering be improved to
enhance interpersonal skills in Professional Engineers?
SQa: What interpersonal skills are necessary as an Engineers-In-Training to progress to the
Professional Engineer status?
SQb: What interpersonal skills are currently taught in accredited Bachelor of Engineering
programs?”
The research design was comprised of a mixed methods inquiry as is common with a
pragmatic approach (Pansiri, 2005) and was shaped by the Situation Cognitive Theory. The study
examines both descriptive statistics and thematic analysis of survey results and course outlines
guided by Grounded Theory.
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The aim of the research is to find areas of curricula to enhance the development of
interpersonal skills necessary for an Engineer-In-Training in Canada to transition successfully to
Professional Engineer status.
Definition of Terms
Engineer-In-Training (EIT) - Also called members-in-training, interns, pre-registration
candidates, or junior engineers, are people who have successfully completed an engineering
degree at an accredited university who have not yet completed (or documented) 48 months of
professional experience and/or completed their professional practice and ethics exams.
Professional Engineer (P.Eng) – A person who has obtained the licensing status represents the
highest standard of those practicing engineering. To qualify for this status, both academic
qualifications (accredited engineering degree), professional practice and ethic examinations and
4 years of engineering work experience under this supervision of a licensed P.Eng must be
successfully completed.
Chapter 2 - Literature Review
Attempting to understand the myriad of competencies needed to be an engineer is a
continual pursuit for engineering educators. The profession, through the Washington Accord, has
acknowledged the need for a communication competency and studies of curricula exclusions and
inclusions to ensure the Washington Accord’s core competencies are met.
This examination was explored by better understanding the following 3 areas:
engineering and culture, interpersonal skills, and communication education and it’s fit in
engineering programs. By focusing on the situational professional skills necessary within
engineering, I hoped to better contextualize curricula and pedagogical enhancements best applied
to the Bachelor of Engineering program courses in Canada.
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Culture and the Engineering Profession
Professions develop their own unique cultures; the development of professional
knowledge bases, code of ethics and commitments brings recognition and privilege to the group
(Bloor & Dawson, 1994). The development of these specialized ways of thinking then foster
their own cognitive schema for meaning interpretations. Bloor and Dawson (1994), in their case
study examining professional subcultures in organizations, note that these conscious and
unconscious schema are learned through formal education, job related social experiences or a
combination of both and these schemas are ultimately used by individuals "… to cope in a
professional manner…" (p.283). Engineering as a profession has its own culture. This culture
establishes a system of meaning and beliefs to guide sense making for those sharing common
engineering experiences. Understanding the culture of engineering is fundamental to this
situating of this study as guided by Situation Cognitive Theory. Further comprehending the
situational and social constructs of an engineer’s work life is vital to recognizing the impactful
socializations and the necessary educational foundations needed in preparation for integration
and success in the profession.
Rarely have studies been conducted to define the culture within engineering; The
concepts of culture within organizations and disciplines are commonplace today, but it is only in
the recent past, these ideas have begun to infiltrate the engineering lexicon. Not surprisingly,
studies examining engineering culture are often in regards to inclusiveness measures within the
profession (Bastalich, Franzway, Gill, Mills, & Sharp, 2007; Cheryan, Master, & Meltzoff, 2015;
Cheryan, Plaut, Handron, & Hudson, 2013; Powell, Bagilhole, & Dainty, 2009; Wolfe & Powell,
2013). Though these studies only give a glimpse of the engineering culture, they still help to
frame the position of this study. For example, as few women continue to choose engineering, the
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culture within the profession remains masculine (Bastalich et al., 2007). Powell et al (2009)
found through interviews and focus groups of female engineering students pre and post industry
experience in the United Kingdom, women were found to be performing masculinity. Similarly,
women interviewed by Bastalich et al. (2007) defined themselves as, “not like other women with
those touchy feely skills” (p. 39). Literature supports that, as a gendered profession, engineering
and its culture demonstrate an aversion to “those touchy feely skills” examined in this study.
Cheryan, Master and Meltzoff (2015) in an article, hypothesize that stereotypes of a
profession’s culture and values act as gatekeepers to those who do not personally identify with
the stereotype. The engineering stereotype shows those in the profession as isolated, technology
focused, masculine, naturally brilliant, and non-helping. Engineers are often portrayed in media
as a stereotype, the socially awkward dork, generally lacking social skills. A prime example of
this is on television screens numerous times a week in the long running, syndicated television
show, The Big Bang Theory (Lorre & Pardy, 2007) with Howard Wolowitz. Howard Wolowitz, as
portrayed by Simon Helberg, is the white awkward male intellectual the audience is anticipating
when an engineer is imagined. This stereotype is across genres of television and movies, from
Cloudy with a Chance of Meatballs to Ex Machina (Garland, 2015; Lord & Miller, 2009). In a
study of students’ selection of engineering as a profession, the stereotype was identified as a
factor in their choice at an undergraduate level. (Cheryan et al., 2013). Engineers fight against
this stereotype: in a study comparing engineers’ traits and motivations, Litchfield and JavernickWill (2015) found the engineers interviewed often wanted to distance themselves from these
harsh stereotypes offering explanations as to how they did not fit the model. For example, one
engineering student in the study stated: "There's a big stigma that engineers can't talk to people,
they just want to sit in their cubicle and do equations all day, and I know that is not what I want

INTERPERSONAL SKILLS IN CANADIAN ENGINEERING

13

to do" (Litchfield & Javernick-Will, 2015, p. 399). The literature shows how the professional
stereotype, so beautifully encapsulated by The Big Bang Theory, is powerful in its permeation of
the profession itself. Cheryan et al (2015) included media portrayals of the stereotype as a social
barrier precluding women from choosing engineering. In relation, Bastalich, Franzway, Gill,
Mills and Sharp (2007), in their examination of cultural imagery of the engineer and the
implications on women in the profession in Australia, found engineering to be synonymous with
Western male hegemony. Gendering the profession of engineering as male helps to further situate
the social constructs and values of the profession.
Lappalainen (2009) in her look at communication as part of the engineering skills set,
cited Schein’s claim that interpersonal communications are one of the most important processes
helping to create the atmosphere and culture of the organization. Engineering, as well as holding
masculine gendered constructs, is often seen as lacking in social aspects. Godfrey and Parker
(2010), in conducting an interpretivist ethnography of an engineering program at a large, high
ranking university in New Zealand, included a well-known joke told by an engineering student in
their field notes, "You know you are an engineer if you haven't got a life and can prove it
mathematically" (p. 10). The juxtaposition of communication defining the culture of a
profession that is seen to lack those same skills is central to this study. Godfrey and Parker's
(2010) ethnographic case study used to develop their framework examining the professional
culture of engineering organizations highlights 6 holistic dimensions of the professional culture:
an engineering way of thinking, engineering way of doing, acceptance of difference,
relationships and relationship to their environment, and being an engineer. The titular depth helps
to further understand the profession and its culture. Expanding this understanding, Bloor and
Dawson (1994) remarked new members in a culture will learn appropriate behavior by adopting
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to the dominant cultural values previously established. This process can again be seen in the
titles of Godfrey and Parkers alone, as the final dimension is being an engineer (2010). The
engineering profession and those in it are a defined situation with necessary cognitive
recognitions on behalf of its members to be integrated. Allowing Situation Cognitive Theory to
guide the design of the study was a direct acknowledgement of this.
Further recognizing engineers deal with definable problems to be quantified and
measured in the pursuit of a best plausible solution strengthens the situational understanding of
the professions’ culture; their education and working lives revolve around solving tangible
problems, leaving little acceptance of abstract or philosophical concepts (Godfrey & Parker,
2010). This harmoniously fits this engineering culture and the pragmatic paradigm of this study.
To engineers the world is black and white, mostly communicated through the art and pragmatism
of mathematics and diagrams and those within the profession are comfortable with
communication through this language, but other forms of communication are needed.
Darling and Dannels (2003), while analyzing survey data collected from mechanical
engineering alumni from an American university, found engineers work in an oral culture,
working in teams daily and communicating informally more than formally. Engineers must
collaborate both inside and outside the profession so the less tangible soft skills examined in this
study are required. Although, Faulkner (2009) found little social preamble occurred in the
workplaces observed in her ethnography of 3 engineering companies in the United States and
United Kingdom. As one study was gathering data from engineers in many organizations and the
other was looking specifically at engineering firms this contrast is understandable. Bloor and
Dawson (1994) found that in larger organizations engineers establish a subculture, but are also
influenced by the larger organizational culture resulting in a recognized need for
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communications. Further, in engineering firms, the dominant culture would be the same as the
profession and others in the organization would attempt to adapt to limited communication
systems. Understanding the value system is fundamental to a situated study like this one.
More value is placed on the math, science and technical courses because engineering students
and engineers view surviving those rigorous courses as a badge of honor, indoctrinating them
into the engineering profession (Godfrey & Parker, 2010). Kashefi, Ismail and Yusof (2012)
acknowledged that engineers are not only required to have exemplar technical abilities but must
also have masterful soft skills, in their Iranian based case study of a multivariable calculus course
with integrated communication tasks. When students survive the perceived academic gauntlet
that is engineering they earn their place in the engineering ranks and are initiated into the culture
further. Engineers may not appreciate the softer skills and training required to be able to work
effectively on teams, perform in meetings and with clients and managers outside the profession,
as these can be seen as more abstract learning. Melin Emilsson and Liljie (2008) found
engineering students who were not natural communicators or lacked social competence
displayed as lacking trust in their groups had difficulties giving honest feedback, and in
discussing interactions, personal values, group processes and expectations, in their exploration of
social competence training in engineering programs. This study concentrated on the fluctuating
concept of interpersonal skills, the value of these skills within engineering must be understood.
The engineering profession has its own unique culture but it is not fenced by numbers
and diagrams, separate from society. Engineers are only able to complete their mandate to better
civilization if they can actively engage in the relationships necessary to develop together with
society. Engineers have been stereotyped as bad communicators; this belief has penetrated the
profession’s culture and educational systems. Despite this, employers in the engineering field are
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looking for recent engineering graduates to have developed interpersonal skills necessary to
function as an engineer (Riemer, 2007). This research, working within the culture, aims to
appraise the importance of interpersonal skills identified in the profession and then work to
compare these results with current educational practices.
Communication Education and the Bachelor of Engineering
Lappalainen (2009) spoke of social skill development in engineering education as a new
notion in a content driven field. This understanding is extended in a study examining the
language of the engineering communication graduate attributes; it is readily recognized that
engineering activities require effective communication skills with audiences within the
engineering community and society as a whole (Harrison & Vanbaelen, 2015). In their study of
communication and language graduate attributes, Harrison and Vanbaelen (2015), reviewed the
phrasing of attributes across Washington Accord countries. While Canada used almost verbatim
wording from the agreement other countries extended the attribute for clarification. These deeper
explanations included interpersonal skills, social skills, emotional intelligence, negotiating,
listening and understanding and appreciating human social behavior. This study will use these
explanations to guide the understanding of the expected skill development within the formal
communication education in Washington Accord guided programs in Canada.
Of the 12 engineering graduate attributes required in a CEAB accredited engineering
program, 2 can be directly related to interpersonal skills (Canadian Engineering Accreditation
Board, 2018). The attributes of Communications skills and Individual and team work are
directly related to interpersonal skills. The inclusion of these attributes ensures formal
communication education is required in the Bachelor of Engineering. This study aimed to better
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define the necessary communication curricula inclusions by first understanding communication
education and its strongest placement within engineering education.
Communication education gained relevance in most fields early in this century. Morreale
and Pearson’s (2008) pioneering thematic analysis of communication education related literature
found evidence that formal communication education enhances overall organizational life.
Communication education has been found to help students develop as a “whole person”, improve
educational enterprise, cultivate students’ interest in being a responsible citizen, globally, socially
and culturally, as well as aiding in students’ career success (Morreale & Pearson, 2008).
Bertelsen and Goodboy (2009), in their analysis of trends of course offerings in
communication departments in American universities, found curriculum planning in
communication studies is about adapting fundamentals to meet discipline specific needs. There
has been an increase of offerings in courses like organizational communication, group
communication and interpersonal communication since the beginning of the 21st century
(Bertelsen & Goodboy, 2009). Across professions, employers continue to note university
graduates' lacking communication-related competencies which has prompted communication
content to be integrated into many different degrees (Ballantine & McCourt Larres, 2009;
D’Eloia & Fulthorp, 2015; Dannels, Anson, Bullard, & Peretti, 2003; Matyja & Stój, 2014;
McMullin et al., 2016; Sulcas & English, 2010). The trends in communication courses are
seemingly a direct response to industry identified needs. This recognition by industries has
encouraged a greater presence of communication curricula in the engineering discipline. This
building trend to include communication scholarship across curricula has been pivotal to this
study's selection of its guidance of Situation Cognitive Theory.
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Many pedagogical studies in engineering (Christensen, Karhu, Christensen, & Martelius,
2018; Dannels et al., 2003; Lappalainen, 2013; Lopes, Pereira, Prette, & Musetti, 2015; Melin
Emilsson & Lilje, 2008; Prescott, El-Sakran, Albasha, Aloul, & Al-Assaf, 2012; Sulcas &
English, 2010) and mathematics (Kashefi et al., 2012) regarding the inclusion of communication
tasks exist. Zeidmane and Cernajeva (2011) found through their literature review, an
interdisciplinary approach in engineering education is needed to developed the needed graduate
competencies sought by employers. In attempts to understand interdisciplinary pedagogies,
Dannels et al (2003) and Kashefi et al (2012) both examined communication tasks within
technical courses, typifying the Communication In Discipline Framework; while Christensen et
al (2018), Sulcas and English (2010) and Prescott et al (2012) all examined communication
courses within engineering programs, epitomizing the Communication in Discipline (CID) and
Communication Across Curriculum (CxC) Frameworks. These specific communication courses
implemented in Canadian Bachelor of Engineering programs further merits the guidance of
Situation Cognitive Theory during this study.
Whether integrated in a technical course or not, researchers have found, engineering
students prioritize ‘real engineering’ tasks over communication tasks (Dannels et al., 2003;
Harbour, Willmot, & Colman, 2016; Kashefi et al., 2012; Kumar, Asce, Hsiao, & Asce, 2007).
Though it is understood that in the workplace technical skills proceed in tandem with
interpersonal skills multiple studies have confirmed for students to fully grasp concepts they
must have ample time to practice and understand the tasks separately (Christensen et al., 2018;
Prescott et al., 2012; Sulcas & English, 2010). Further, Dannels et al (2003) in their study of
integrating communication tasks in chemical engineering courses, found that interpersonal
deficiencies were actually a challenge to learning in the course. Moreover, while examining the
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effectiveness of a large American Engineering Faculty’s integrated communication course, a
significant increase in positive attitude toward communication was identified (Linvill,
Tallapragada, & Kaye, 2019). The course, developed as a collaboration between engineering and
communication scholars, also saw a higher efficacy and engineering identity versus a nonintegrated but similar course (Linvill et al., 2019).
Sulcas and English (2010), in providing justification for their case study exploring the
Professional Communication Studies course at the University of Cape Town's relevance, noted
about 50% of American and 80% of Canadian Engineering schools require a technical
communication course before graduating. Though offered, often these technical communication
courses focus on writing and presentation (speaking) skills only (Dannels et al., 2003; Seetha,
2012; Sulcas & English, 2010). In contrast to the focus in these offerings, Darling and Dannels
(2003) found social aspects in engineering are central, most importantly conversational and
informal communication. May and Strong (2006) in their examination of design and professional
skills required in Canadian engineering curricula found a significant gap in what education
provides and what industry desires and further suggested engineering curricula needed a broader
less specialized focus. Specifically, a greater emphasis on social context was identified as
necessary (May & Strong, 2006).
Giving further understanding to past attempts at social skill building courses is the indepth Conceive, Design, Implement and Operate (CDIO) pedeogogical case study by
Christensen et al; they detailed a communication focused engineering course where the
instructors specifically acknowledged the importance for space in curriculum to develop
interpersonal skills (Christensen et al., 2018). In her investigation of the Social Competence
Model as a pedagogic methodology, Lappalainen (2013) sought to specifically enhance
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interpersonal skills of engineers along with their technical knowledge by creating measurement
tools to be used in education. While Mohan, Merle, Jackson, Lannin, & Nair (2010) in their
evaluation of a University of Missouri - Columbia course concentrating on interpersonal and
professional skills, found allowing students to recognize their own deficiencies was the first step
to students taking skill improving steps. Lopes, Gerolamo, Pereira, Prette, & Musetti (2015)
firstly acknowledged social skills as a learned and therefore taught skill, in their exploration of
two strategies to do so. Further understandings of the integration of soft skills in engineering
education were provided by Berglund and Heintz (2014) in their detailing of the Professionalism
for Engineers course created as a response to the need for soft skills in the engineering profession
in Sweden. These curricula inclusions are acknowledged and sought by the profession by as was
seen more recently in a white paper by the Canadian Engineering Accreditation Board, looking at
the current curricula measurement non-technical curricula inclusions are expected to sufficiently
develop understandings of cultural and social impacts of the profession, but no details are
provided to as a measure (Canadian Engineering Accreditation Board, 2019). This study hopes to
detail interpersonal topics for inclusion in curricula, identified as currently lacking but desired
for the profession in Canada.
Interpersonal Skills
The pedagogical understandings of interpersonal skills in STEM and specifically,
engineering curricula is in its infancy. The information gathered here hopes to help guide the
future pedagogy and curricula for interpersonal skill development.
In the most general sense, interpersonal skills are any skills employed when interacting
with other people. Subsequently, interpersonal skills play important roles in many parts of our
lives. And while most people think interpersonal skills are easily gauged and identified, it can be
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much harder to define these skills for education incorporation. Guided by literature this study
attempted to gain an understanding of interpersonal skills needed in the profession of
engineering. Therefore, it is important to acknowledge that interpersonal skills are foundational
to professionalism (Akdere, Hickman, & Kirchner, 2018; Christensen et al., 2018; Koponen,
Pyörälä, & Isotalus, 2012; Mohan et al., 2010). The World Economic Forum’s (2016) survey of
chief human resource officers across 9 employment sectors (including engineering) identified
social skills, such as persuasion, emotional intelligence and collaborative skills in higher demand
than technical competence. Complementing this idea, Riemer’s 2007 discussion of literature
related to competencies for the 21st-century engineer, found communication skills development,
particularly oral, written, visual and intercultural communication and listening skills should be
integrated into engineering program curricula to ensure employability in the profession. It is not
only the engineering students of today who have been identified as lacking these skills; Kick,
Contacos-Sawyer and Thomas (2013) indicate the social perceptiveness of Generation Z is
limited in their exploration of the newest employees entering the workforce. As interpersonal
skills are becoming more sought after and the same skills are decreasing in the incoming
workforce it seems pertinent for higher education programs to seek curriculum additions to
develop these sough skills, as this study aimed.
No matter the profession interpersonal skills are key to social interactions and have been
shown to help to determine our workplace success. In much literature, umbrella terms are used
interchangeably with interpersonal skills, such as soft skills, transferable skills, generic skills and
professional skills (Akdere et al., 2018; Ballantine & McCourt Larres, 2009; Christensen et al.,
2018; Hottel & Hardigan, 2005; Koponen et al., 2012; Lappalainen, 2009, 2013; Lopes et al.,
2015; Mohan et al., 2010; Shnyrenkov & Romanova, 2015). In developing a communication
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course for engineering faculty and students at a Midwestern American university, Mohan et al
(2010) aimed to develop skills including listening, message construction, working in groups,
decision making, problem solving, leadership, multidisciplinary perspective, negotiation, conflict
resolution, goal setting, understanding diversity and globalization. In a similar course case study
from a STEM leadership academy located in the Eastern United States, interpersonal skills
detailed included, teamwork, critical thinking, active listening, adaptability and intercultural
competencies (Akdere et al., 2018). While detailing their soft skill related course, Berglund and
Heintz (2014) identified four areas of course focus - personal effectiveness (personal
management, leadership and coaching), personal development (mentorship, self-motivation and
awareness and presentation skills), social competence (teamwork, interpersonal leadership and
communication) and the engineering profession (roles, ethics and lifelong careers). Also, looking
at the engineering profession, Christensen et al (2018) used broader categories when discussing
interpersonal skills. For example, skills included were teamwork, communication and
communication in foreign languages. While examining CLIL (Content and Language Integrated
Learning) teaching methods, engineering students exposed to personal and social responsibility,
planning, effective communication, language skills, and cooperation were pinpointed as
important competencies (Zeidmane & Cernajeva, 2011). Furthering this study’s definition,
elements from a larger study examining over 400 engineers lead to the development of the
dimension of engineers’ social competence including assertion, emotive availability, inspiration
and emotional regulation (Lappalainen, 2013). The elements are further detailed into abilities
such as frankness, argumentatively, clarity, listening, approachability, empathy, persuasion and
self-awareness, self-image, and self-management.
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In further confirming the specifics to be analyzed as interpersonal skills needed by
engineers professionally, literature from other professions can offer insight. Many studies have
been executed regarding the need for interpersonal skills across professions, in medicine (Matyja
& Stój, 2014; Xie, Ding, Wang, & Liu, 2013), dentistry (Hottel & Hardigan, 2005), recreation
professionals (D’Eloia & Fulthorp, 2015), and accountants (Ballantine & McCourt Larres, 2009;
Maubane & van Oudtshoorn, 2011). These studies can help guide the proposed research into
interpersonal skills in the Canadian engineering profession. In a study examining dental students’
interpersonal skills included expressive and receptive communication skills, nonverbal
communication skills, and presentation and professional demeanor (Hottel & Hardigan, 2005). In
close alignment, Koponen et al incorporated relationship building, questioning, listening, nonverbal and non-technical sharing when looking at the necessary interpersonal skills of medical
students (2012). Some studies looked to professional bodies to aide in their definition of
interpersonal skills; that is not currently possible with the CEAB communication attribute
wording. Ballantine and McCourt Larres (2009) were able to look to the International Federation
of Accountants for guidance in their proficiencies; these included working in teams, inter alia,
solution negotiation, communicating and listening effectively and conflict resolution. There is
some overlap and agreement in what constitutes interpersonal skills with many repeats on the
lists. Synthesizing literature, interpersonal skills necessary in the engineering workplace may
include, relationship building, questioning, listening, teamwork, leadership, negotiation, conflict
resolution, social competence, oral communications and non-verbal.
Recent attention has been drawn to interpersonal skills in engineering globally (Akdere et
al., 2018; Bozic Lenard & Pintarić, 2018; Christensen et al., 2018; Linvill et al., 2019; Matturro,
Raschetti, & Fontán, 2019) which confirm the timeliness of this study. Highlighting the

INTERPERSONAL SKILLS IN CANADIAN ENGINEERING

24

requirement of competencies in STEM organizations, Akdere et al (2018) conveyed not only the
skills developed by their academy but also the resistance faced from engineering students who
did not yet realize the importance of said skills. Another pedagogical study within engineering
programs, this time in Scandinavia, evaluated student satisfaction with an interactive CDIO
communication course working to encourage interpersonal skills found students who recognized
the need for education on communication were very satisfied with the course (Christensen et al.,
2018). Additionally, while discussing their comparison of the relevance of communication skills
between Croatian engineering students and employers, Bozic Lenard & Pintarić (2018) showed a
disjoint between student perceptions and employer requirements. In an earlier attempt to
understand a similar skillset, Kumar and Hsiao (2007) noted in their comparison of problem
based and service learning pedagogies concerning engineering leadership, many practicing
engineers today honed their soft skills through experience alone, supporting the call to help
students appreciate the need for nontechnical skills, particularly interpersonal skills in
engineering. By working to identify the necessary skills through surveys of current engineering
practitioners, the value of these skills prior to a recommendation for curricula inclusion can be
gauged.
Students in engineering today are tomorrow’s engineers. Engineering educators must find
a way to ensure that higher education programs develop all skills required by the profession. The
communication and related competencies defined and detailed by the Washington Accord and
Engineers Canada validate the inclusion of this curricula. Research shows the need for greater
emphasis on interpersonal skills beyond the current focus on writing and presentation skills. A
strong case is built for full communication courses over the inclusion of such tasks only within
existing engineering or related courses. Educators should work with students to transform the
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current cultural valuation of technical and interpersonal skills to see the need for a balance of the
two to best serve society. This study, guided by Situation Cognitive Theory, aimed to identify
strengths and gaps in the engineering curricula to help find the necessary balance as identified by
those in the profession.
Chapter 3 - Methodology
To achieve its purpose, this study sought to answer the primary research question:
RQ: How can communication education within a Bachelor of Engineering be improved to
enhance interpersonal skills in recent Professional Engineers?
To fully answer the RQ the author further sought to address the identified sub-questions
for this study:
SQa: What interpersonal skills are necessary as an Engineer-In-Training to progress to the
Professional Engineer status?
SQb: What interpersonal skills are currently taught in accredited Bachelor of Engineering
programs?”
Investigating the development of interpersonal skills within a specific profession and
professional degree this study is guided by Situation Cognitive Theory. In the paper detailing
Situation Cognitive Theory, Bandura (1989) asserted that cognition was not a function of single
determinism but of “triadic reciprocal determinism”. This means cognition is impacted by the
interaction of behaviour, personal factors and environmental influences. Therefore, Situation
Cognitive Theory recognizes knowing how to communicate is not a generic skill but a set of
skills that are tied to social and cultural contexts (Dannels, 2001). Situated pedagogical
investigations of communication education are numerous (Canary et al., 2014; Hora, Smolarek,
Martin, & Scrivener, 2018; Martin et al., 2018; D. A. Vrchota, 2015; Wiebel & Silva, 2018).
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Situation Cognitive Theory was used in the development of two pedagogical frameworks;
Communication Across Curriculum (CxC) and Communication In Discipline frameworks, both
developed by Dannels (2001, 2002). Both frameworks advocate for communication skills
inclusion for all students, differing in whether communication inclusion is discipline-specific in
instruction (CID) or not (CxC). In this study, the choice to be guided by Situation Cognitive
Theory led to the collection of communication specific course outlines rather than evaluating
course outlines from complete Bachelor of Engineering programs to allow for a manageable
scope (Matyja & Stój, 2014; Peng et al., 2015; D. Vrchota, 2011). Situation Cognitive Theory’s
also guided sample selection, the analyses of the outlines and survey responses and the final
comparisons. Specifically, only engineers working in the profession were sought for the survey,
questions asked sought skills needed in engineering, as defined by literature and finally, the
comparison is between skills identified by those in the profession and Bachelor of Engineering
communication courses. As the author is not an engineer but does have regular interactions with
those in the profession and those studying to join the profession, Situation Cognitive Theory’s
understanding of the significance of the situation encompassing communication was seen as
imperative.
Data and Collection
Course Outlines
Communication course outlines were collected from accredited engineering programs
across Canada (Graves, Hyland, & Samuels, 2016; Marquis, Radan, & Liu, 2017; Sweifach,
2014). Course outlines were chosen as the primary means of communicating the learning
objectives of a course (Graves et al., 2016). In Canada, there are 44 institutions offering
accredited Bachelor of Engineering programs in varying disciplines, 11 of the institutions offer
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programs exclusively in French. To ensure a useful representative sample geographically,
pragmatic stratified convenience sampling was used. This means due to the author’s limitations
in the French language those institutions were not be investigated. The remaining 33 institutions
are located from Newfoundland to British Columbia in all 10 provinces; all 33 of these
instructions were contacted. The English language institutions were contacted, by email, if their
course outlines were not available online. The email requested their most recent offerings’ course
outline of required communication courses within their engineering program. The distinction of
required communication courses was due to the methodological guidance of the social
construction of situation knowledge (Dannels, 2002; Marquis et al., 2017). Eleven schools shared
their course outlines, resulting in 17 different communication course outlines being collected
from Newfoundland, Nova Scotia, Manitoba, Saskatchewan and British Columbia. In total 10
course outlines were from CxC courses with the remaining 7 being categorized as CID courses.
Surveys
As engineering programs are nationally accredited, and the course outlines sampling was
done on this level, the decision to seek surveys from across Canada was made. The survey was
hosted online via Survey Monkey (D’Eloia & Fulthorp, 2015; Maubane & van Oudtshoorn,
2011; Merolli, Gray, & Martin-Sanchez, 2014). The author contacted the Canadian provincial
and territorial licensing bodies for the engineering profession requesting the survey link be
shared on social media channels (Hammond, 2018; Merolli et al., 2014). Professional
Engineering Associations in Nova Scotia, Prince Edward Island, New Brunswick, Saskatchewan
(cities of Saskatoon and Regina), Alberta and Yukon shared the link on social media inviting
their members to participate in this online survey. A standard, plain language script and image
were provided by the author with a link directly to the survey. An example of a social media post
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can be seen in figure 1. Given the reliance on viral dissemination of the survey link and no
participants being directly invited, it was difficult to calculate the response rate.

Fig. 1 – Sample social media invitation. This figure shows a posting on Facebook by Engineers
Nova Scotia.
Before beginning the survey, informed consent was sought. Participants were required to
consent to participation in the survey and were unable to take part if consent was not given. Once
demographic questions were answered, stratified sampling was sought through the responses of
the next two questions. Question 1 of the survey asked, "Are you currently an EIT or P.Eng?"
Any participants who answered no to this question were directed to a thank you page (D’Eloia &
Fulthorp, 2015; Miller Burke & Attridge, 2011). The next question asked, "What year did you
graduate from your Bachelor of Engineering?" Responses were delineated in multi-item scales.
As a Bachelor of Engineering takes a minimum of 4 years to complete and 4 years of approved
experience is required to progress from EIT to P.Eng (Canadian Engineering Accreditation
Board, 2018) the date ranges were in groupings of 4 years, ex 1994 or before, 1995-1999, 20002004, 2005-2009, 2010-2014, 2015-2019. To ensure the respondents have experience in the
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profession yet were impacted by the identified communication inclusion of the past decade only
responses of 2005-2009 and 2000-2004 lead to the full survey while all others were directed to
the two open-ended questions only (Lolli, 2013). The survey was comprised of questions
measuring both the importance and preparedness of non-technical skills, including 10 literature
defined interpersonal skills (Lolli, 2013). The choice to include nontechnical and interpersonal
skills was made to try and limit bias. Details of the nontechnical skills included in the survey can
be found in Table 1.
Table 1
Survey non-technical skills with definitions (* indicates Interpersonal Skill)
Skill
Oral Presentations

Definition
ability to present ideas orally to an audience; to discuss and argue a case

Non Verbal*
Oral*

understand and acknowledge communications transmitted by you, and
appropriately interpret non-linguistic transmissions of others by means of
eye contact, body language, tone, touch, and facial expressions
ability to communicate effectively and appropriately on a one-to-one
basis

Listening*

willing and able to hear and actively comprehend verbal messages
without undue blocking through, e.g., prejudice or assumptions

Teamwork*

ability to cooperate with others and make a variety of contribution (e.g.,
ideas organization) in a joint venture

Information Skills

Questioning*
Social Competence*

ability to seek, store, retrieve, synthesize, use and present information in
a manner appropriate to the objectives you are pursuing
know how to ask correct and clear questions to effectively gather the
necessary information to manage projects, people and time, build strong
relationship and accomplish necessary tasks
ability to relate to others; socially at ease with people from a variety of
backgrounds

Conflict Resolution*

ability to develop social connections to establish your reputation,
influence, and sustain commercial and colleague relationships
know what you want and be able to negotiate for it in a way which is
assertive rather than aggressive
aptitude to actively engage in a productive process to find collaborative
solutions or compromise in times of disagreement, dispute or debate
through controlling and managing personal emotions, thinking critically
and objectively, effectively communicating verbally and non-verbally.

Leadership*

ability to manage, guide, facilitate a group or activity so as to maximize its
success and the contribution of participants

Relationship Building*
Assertiveness*
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ability to consider issues from a range of points
ability to confront obstacles in pursuing an objective and arrive at
positive ways of overcoming them
ability to sort out and prioritize tasks while being mindful of both focused
details and broad interconnections as well have demonstrated constant
improvement or growth as needed.

For respondents’ ease of understanding the survey was divided into two parts, first asking
to rate the importance of non-technical skill types in engineering (Lolli, 2013). The second part
of the survey asked the respondents where they developed those same skills (Lolli, 2013). The 15
questions of part one and part two were scored on a 5-point Likert scale. (Lolli, 2013; P’Rayan &
Shetty, 2008; Wolfe & Powell, 2013; Xie et al., 2013). The Likert scale in part 1 measuring the
necessary skills scored as Not Important, Somewhat important, Important, Very important and
Extremely important. Part 2 of the survey had a scale of Bachelor of Engineering coursework,
Student work experience (Co-op or Summer jobs), Professional Experience and Continuing
education (Professional Development programming). After completing their Likert scale
questions, all respondents then proceeded to the open-ended questions which asked "What nontechnical skills are important in the engineering workplace?" and "What helped you best develop
the non-technical skills required as a P.Eng?” (Dannels et al., 2003; Hammar, Holmström,
Skoglund, Meranius, & Sundler, 2017). The survey was opened Aug 21, 2019 – Oct 29, 2019.
Ethical Concerns
The author is employed as a Part-Time Academic with a university in Nova Scotia to
teach a required communication titled course. To limit this conflict of interest, her course outline
was excluded from the sampling. It should also be acknowledged that using the author's
professional connection with the governing body in Nova Scotia allowed greater network and
access to the engineering community (Miller Burke & Attridge, 2011; D. Vrchota, 2011). A full
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ethics review was completed through Royal Roads University before contacting any organization
to disseminate the online survey.
Chapter 4 –Results and Analysis
Sample Details
As detailed in methodology, the survey (Appendix A) started by gathering demographic
information from the 62 respondents to verify a representative sample of those in the profession
in Canada. The majority of all respondents identified as White or Caucasian (77.42%) and male
(61.29%). This is consistent with the overall engineering profession (Godfrey & Parker, 2010).
This means though not generalizable the sample is representative of the population. Further
details on both race and sex of respondents are below in Fig 2 and Fig 3.

Fig. 2 Race and/or Ethnicity of Respondents
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Fig. 3 Sex of Respondents
As the survey sought experienced opinions, the survey asked respondents for their
standing in the engineering profession. Respondents identified themselves as a Professional
Engineer (56.45% of all respondents) or Engineers in Training (38.71% of all respondents) or
give a response of No (4.84%). Anyone who identified themselves as an Engineer-in-Training or
Professional Engineer were asked the two open-ended questions. The second question asked
respondents to indicate graduation year range. Those P.Engs and EITs who selected graduation
ranges of 2000-2004 (4.84%) and 2005- 2009 (22.58%) (Fig 4) were then directed to the Likert
Scale question as well. This directed 17 respondents for the full survey.
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Fig 4 – Full survey respondent eligibility: EITs and P.Engs by Graduation Year
Study Value
The full survey then posed questions on the importance of non-technical skills in engineering.
With this study’s quest to understand the possible engineering curricula enhancements to
improve interpersonal skills necessary in the engineering profession, the survey asked where or
how those in the profession developed their non-technical skills in questions 21 – 35 of the
survey. Though much of the nontechnical/non-interpersonal skill development was through
professional experience, all possible areas of development were selected by respondents.
The majority of respondents identified Professional experience as the greatest development
source of the identified nontechnical/non-interpersonal skill. All nontechnical/non-interpersonal
skills had respondents indicate Bachelor of Engineering course work as a development source.
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Fig. 5 – Non-technical/non-interpersonal development sources
work demonstrating value of curricula inclusion. The full cross-section of development sources
being identified for non-technical, non-interpersonal skills is in agreement with Seetha (2012)

Fig. 6 – Oral skills development sources
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who recognized that the responsibility to develop non-technical skills is not on universities alone
but noted these skills must be taught.
Looking specifically at the 10 interpersonal skills included in the survey, only Oral (Fig.
6) and Teamwork (Fig. 7) were identified by any respondents as being developed through
Bachelor of Engineering coursework. Oral skills were only believed to be developed by 8.33% of
respondents while teamwork was soundly (66.67%) thought to be developed by Bachelor of
Engineering coursework. As seen in figure 6, the development of oral skills was more identified
through experience in a workplace over course work. The ability to communicate effectively was

Fig. 7 – Teamwork skills development source
consistently identified as a necessary skill in the engineering profession (Akdere et al., 2018;
Harrison & Vanbaelen, 2015; May & Strong, 2006; Peng et al., 2015). With the
development of teamwork skills however, it was reported mostly through Bachelor of
Engineering coursework. This is reflective of the pedagogical trend in course work’s inclusion of
group work (Akdere et al., 2018; Christensen et al., 2018; Prescott et al., 2012; D. Vrchota,
2011). Students in these engineering courses, or similar, are gaining experience working in teams
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to help in the development of this teamwork skills necessary in the profession. The development
sources of the other 8 interpersonal skills are detailed in Figure 8.

Fig. 8 – Interpersonal skill development source comparison
It is noteworthy that none of the respondents identified Bachelor of Engineering coursework in
relation to the development of nonverbal, listening, questioning, assertiveness, relationship
building or social competence skills. The lacking of interpersonal skill development through
coursework or student work experience highlights the potential areas of curricula inclusions.
Most identified Professional experience as the greatest development source for all skills
but nonverbal. Respondents identified their nonverbal development through other sources
(58.33%), including primary and secondary education, toastmasters and other clubs or hobbies;
One respondent answered: "still working on it”. This response in a question where no one
identified course work as a development source demonstrates the study's ability to identify
curricula inclusions for the enhancement of interpersonal skills.
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Social competence received primary and secondary education and volunteer work as specificities
for its development given as (30.77%) other responses. This does not diminish the importance of
the skill but points to this study's usefulness in identifying the best-valued enhancements.
These responses confirm the study’s need; with so many current engineers in Canada agreeing
with literature from international studies, enhancements to curricula in the Bachelor of
Engineering are needed to incorporate the development of interpersonal skills (Bozic Lenard &
Pintarić, 2018; Peng et al., 2015; Sanjeev & Kent, 2007).
Current Theme Inclusion in Curricula
Determining the interpersonal skills currently taught in communication courses in
Bachelor of Engineering programs was accomplished by thematically analyzing course outlines
guided by grounded theory. Course outlines were reviewed for learning outcomes and
assignment details. From this themes of information were coded deductively (Marquis et al.,
2017; Stirling et al., 2017). Categories of analysis included broader themes of communication,
society, presentations, writing and other. The codes within each category of analysis are detailed
in table 2, highlighted yellow in the table are those that can be related to interpersonal skills.
Those codes related to interpersonal skills outside the communication category are non-technical
skills improved by greater interpersonal skill development.
Table 2 - Thematic categories of analysis
Communication Presentations Society
Effective
Communication Oral
Ethics
Societal
Professionalism Poster
Impacts
Social
Engineering
Competence
Slide
Profession

Team Dynamics
Rhetoric

Writing

Other

Academic/Informative Academic Integrity
Persuasive

Safety

Process

Study Skills
Critical
Thinking/Problem
Solving
Information Literacy

Referencing
Research Papers
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Management
Leadership
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Resume/Cover Letter

Project Management

Mechanics
Technical
Visual

Entrepreneurship
Lifelong Learning

The most commonly included topics in these course outlines were Presentations/Oral and
Writing/Technical, both were included in 75% of the outlines. Writing/Technical accounted for
the largest percentage of individuals codes (12.4%) and Writing skills account for the largest
percentage of all codes found in the course outlines at 33.8%. This is consistent with previous

9.10%

33.80%

18.10%

13.60%

25.30%

Writing

Communication

Society

Other

Presentations

Fig – 9 – Percentage of Coding by Categories of Analysis
courses examined in literature (Berglund & Heintz, 2014; Carter et al., 2011; Dannels et al.,
2003; Mohan et al., 2010). The courses tend to focus on writing skills with some assignments
requiring a related oral presentation.
The communication category, which included any interpersonal skill from
the study's definitions accounted for 25.3% of all coding. Professionalism and Teamwork were
the most common codes in this category, together totaling over 50% of the Communication
coding. While this is a large percentage of the particular category when examining the broader
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view, the percentage of inclusion saw a reduction. Of all the communication course outlines
analysis only 56.3% have inclusions coded as Effective Communication. This seems surprising
in a communications course.
4.88% 2.44%

12.20%

25.20%

13.82%

3.25%
13.01%
25.20%

Teamwork

Leadership

Effective Communication

Professionalism

Rhetoric

Social Competence

Team Dynamics

Conflict Management

Fig 10. – Codes within the Communication Category of Analysis
While 65.5% of the course outlines included outcomes or assignments coded as
Teamwork only 31.3% included discussion on Team Dynamics. Coding of Teamwork included
assignments or reference to working in a group while Team Dynamics was the code applied
when the fundamentals or understanding of teams were incorporate. And while nearly a third of
the courses include reference to Team Dynamics those outlines only account for 1.2% of all
codes. In comparison, Teamwork accounted for nearly 6 times as many codes overall. This
demonstrates an expectation that students will work in groups and as teams but shows little
inclusion of how to do so effectively. Professionalism was often listed not as a topic presented
but as a grade related to attendance, tardiness, and participation. These are important elements of
a class, professional seemed rarely discussed again leaving students to learn through experience.
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Related codes of Conflict Management and Leadership have the fewest inclusions, with
less than 2% of all codes combined. Conflict Management coding appears in 18.8% of the course
outlines. In each course outline, it is only coded once. While leadership appears in fewer course
outlines, when it is included in the course, it was coded more than once.
Though Communication codes were, not surprisingly seen in a high percentage of
communication course outlines the incidents of the codes when compared with themes coded
as Writing (Fig. 11) a trend emerges. The greater inclusion of writing over other communication
tasks is consistent with the engineering culture related to communication (Godfrey & Parker,

Frequency in Course Outlines

2010).

Codes
Communication

Writing

Fig 11- Communication Codes Vs. Writing Codes
The greater incidents of writing inclusions may also be a result of the length of time writing
curriculum has been valued in the engineering profession or the greater ease of which to assign a
grade to this type of assignment.
Curricula enhancements are possible to increase the interpersonal skill development of
students if focused in needed areas for the profession. Of note, the course outlines examined
showed a variety of non-technical themes covered (Table 2). This demonstrates the profession's
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recognition of the value of the non-technical skills but also gives the impression that the
communication courses have become a landing spot for all non-technical skills this divides
student and faculty focus and limits consistency across the CEAB programs.
Interpersonal Skills of Importance
In seeking to identify the interpersonal skills those currently in the profession felt were
important, the survey asked respondents to indicate the importance of the 15 non-technical skills
detailed in Table 1. The results for the 10 previously identified interpersonal skills included will
be discussed below. None of the interpersonal skills were identified as Not Important by any
50.00%
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25.00%
20.00%
15.00%
10.00%
5.00%
0.00%
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Somewhat
important

Social Competence

Important
Leadership

Very Important

Extremely
Important

Conflict Resolution

Fig. 12 – Importance Scale for Social Competence, Leadership and Conflict Resolution
respondents. Three interpersonal skills did receive a small percentage of responses of Somewhat
Important; this is the lowest rank of any responses. These include Social Competence,
Leadership and Conflict Management; Each received less than 8% of these responses, further
details on those interpersonal skills can be seen in figure 12. Figure 12 shows there was less
agreement on the importance of these skills amongst respondents. However, Conflict Resolution
did have the consensus of nearly half of the respondents, with (46.15%) rank this skill as
Extremely Important for the engineering profession. Social Competence received a greater
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number of responses (38.46%) indicating it as a Very Important skill, while Leadership was
ranked by most as Important. These variances could be related to the position in the profession
(manager vs. engineer) or type of work environment as Bloor and Dawson (1994) highlighted
engineering culture is impacted by outside cultures in larger organizations.
Variance in responses continued to a lesser extent when respondents were questioned on
Non Verbal, Relationship Building and Assertiveness. Response details are shown in figure 13.
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Fig. 13 - Importance Scale for Non Verbal, Relationship Building and Assertiveness
Assertiveness displayed a greater disagreement amongst respondents, with the greatest
amount of responses indicated the skill to be Very Important in the engineering profession. Non
Verbal skills were ranked as either Important (38.46%) or Extremely Important (46.15%). This
range is similar to the responses received in the other specifications when the respondents were
asked where they developed the skills. Respondents do recognize the importance of the skills at
varying levels but some indicated the skills needed are elementary level. Relationship building
had more consensus with responses, with almost 5 times as many respondents indicating the skill
is Very Important (38.46%) or Extremely Important (46.15%) versus Important (15.38%). This

INTERPERSONAL SKILLS IN CANADIAN ENGINEERING

43

shows a strong belief by those in the profession for the need to possess relationship building
skills.
Four interpersonal skills received only responses of Very Important or Extremely
Important, showing a strong belief these skills are essential to the profession. Oral, Listening,
Teamwork and Questioning skills were identified as at a minimum Very Important by all
respondents (Fig. 14). Teamwork and Questioning received overwhelming responses of
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Fig. 14 – Importance Scale for Oral, Listening, Teamwork and Questioning Skills
Extremely Important. Oral skills were also highly rated as Extremely Important (69.23%); this is
supported by literature that described engineering as an oral culture (Darling & Dannels, 2003).
Related to oral skills are listening skills; Listening also received responses of only Very (38.46%)
or Extremely (61.54%) Important. This seems logical as the two skills are paired.
The open-ended question was asked of 36 respondents all EITs or P.Engs with varying
graduation years. The thematic analysis of the text provided by respondents was guided by
grounded theory allowing for inductive coding. 98.4 % of all coding indicating non-technical
skills demonstrating an understanding of the questions. Of all responses, 69.4% were coded as
suggesting interpersonal skills. Looking at individual coding incidents almost half of all codes
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were of interpersonal skills. Some respondents provided personal responses, lists of skills or
singular words. As expected, many list responses included public speaking and writing skills as
necessary non-technical skills. Many simply responded with “communication skills”. The
detailed responses provided greater insight. For example, Respondent 1 spoke about teaching
English abroad, and the transferrable skills gained from that experience that are beneficial to
work in engineering; they said: "Most engineers lack the proper skills to communicate, use too
many big words, unintentionally intimidate people, make terrible mentors and coaches, overcomplicate things and lack the ability to create practical solutions.” Their full response resulted
in multiple coding incidents.
With Grounded Theory guided by Situation Cognitive Theory, particular attention was
brought to responses coded as interpersonal such as “professional manner” and “understanding
office politics”. Providing further understanding of the situation where the interpersonal skills are
deployed, Respondent 18 wrote, “Being able to communicate effectively with clients, coworkers
and contractors...” Similarly, Respondent 22 wrote “. . . It is also important to remember that
being an engineer does not make you better than anyone. Having a good rapport with the
workforce may give you insights that you might not have been exposed to otherwise.” The
details provided in these responses can help to guide curricula to situate the experience students
have.
Continuing to provide insight from situated interpersonal codes, the idea of persuasion
came through written responses. For example, Respondent 30 in a detail-filled response wrote
“Quite often, we need to be 'salesmen'… If you can convince others to support your ideas, you
have a much better chance of having them approved, accepted and ultimately successful.” This
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need to persuade was also conveyed with presenting ideas clearly and establishing expectations.
With developed interpersonal skills these activities become easier.
Again, teamwork was coded in many responses as a top interpersonal skill priority. It was
often expanded upon to incorporate ideas related to diversity, collaboration, compromise and
assertiveness. Respondents mentioned that as an engineer you must be able to explain technical
aspects to a wide range of audiences and be able to incorporate ideas from others in your team or
concerns from clients.
Other interpersonal skills, not mentioned in the Likert Scale questions, were provided as
in a small percentage of responses, including empathy and emotional intelligence. Providing
context Respondent 30 s “Along with that, the ability to understand the needs of others. This
includes coworkers, clients, managers, the public, regulators, etc. When you understand what
they need (be it technical, emotional, or just to make them successful in their role)”. This idea is
not lost on the author as an educator. When you understand what students need, you are better
able to help them achieve. Knowing the interpersonal skill necessary for engineers and when and
how they need to be deployed will help educators create pragmatic curriculum inclusion while
providing applied scenarios to help engage students.
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Comparison and Discussion
Comprehending the perception of the importance of individual interpersonal skills within
the profession as well as those interpersonal skills currently taught within communication
courses are both pertinent to understanding the curricula enhancements available for
communication courses in the Bachelor of Engineering programs across Canada. As all
interpersonal skills surveyed on were ranked in all cases as at least Somewhat Important, the
result show the profession's recognition for the need of these skills. When paring now deeper into
the results we can look at those skills with ranks of 30% or high of Extremely Important versus
communication course topics (Fig. 15). It shows that some of the skills needed, match up with
those taught in courses today.
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Fig. 15 – Interpersonal skills ranked as Extremely Important Compared to Course Inclusions
In Figure 15, team dynamics and teamwork have been combined as teamwork was the most
highly sought skill in both Likert scale and open-ended survey questions. And the measure of
importance and course coverage is on-trend. Social Competence was compared to Relationship
Building as a key element as related fundamentals, and again are very close in measure of
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importance and inclusion in communication courses in Bachelor of Engineering programs in
Canada. Conflict Resolution, which was low ranking in overall course inclusions was high
ranking in extreme importance. This gives a strong indication that more Conflict Resolution,
conflict management and related topics are needed in these courses.
Further, some topics are missing from courses altogether. Courses are seemingly not
covering topics related to leadership, nonverbal communication, questioning, oral skills (unless
related to presentation) and active listening. This may not be entirely the case for Professionalism
as this is taught through experience, as in-class participation which would require oral
communication skills and active listening, when delving further into the author's understanding
of what is often needed in university lectures. Professionalism was also mentioned in the openended responses, detailed with business acumen, office politics, etc. But no overt lectures on
professional were indicated, it appears incorporation on related topics would be a positive
change.
Course inclusion topics identified as interpersonal skills not included in the survey
included effective communication and rhetoric. Effective communication was not included in the
Likert Scale survey questions as it was seen as an end result of interpersonal skills. However, it
was prevalent in the coded written responses. Course focus on Effective Communication needs
to be better understood, but its inclusion (at least in name) is ideal for the engineering profession.
A related possible enhancement would be to help engineering students appreciate the skills and
tools involved in achieving effective communication; helping students and those in the
profession better value the interpersonal skills that help them in their profession. The benefit of
this can be seen in one of the open-ended responses; Respondent 22 stated “In reflection, I feel
that I acquired many of these things (interpersonal skills) because I wanted to or because I saw a
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gap. No supervisor or colleague identified them for me which seems a systematic gap in and of
itself.”
Also taught in courses rhetoric was identified in the coded written responses as a sought
interpersonal skill from within the profession. The fact that ideas, designs, projects only move
forward if others are persuaded by the engineer makes persuasion or rhetoric an essential
interpersonal skill in the profession. Rhetoric was included in nearly half of the engineering
programs’ communication courses, this should be expanded to more engineering communication
curriculum.
Leadership topics appear to be missing from the Bachelor of Engineering communication
courses; This may be because courses take place in the first two years of a Bachelor of
Engineering. Leadership tasks can be left for larger advanced capstone projects taking place in
the latter years of the program. Nonverbal and Questions skills were not indicated in any courses
as topics of lecture, or assignments. As these skills were again indicated in many open-ended
responses this seems an opportunity for curricula enhancements.
This study added value to the understanding of necessary interpersonal skills in
engineering. It furthered the understanding of interpersonal skills necessary in the profession and
identified the interpersonal skills currently included in communication courses within
engineering programs. These understandings should be used to both develop and map curriculum
related to interpersonal skills in the accredited engineering programs in Canada. Recognition of
the need for enhanced interpersonal skills was supported by previous literature (Akdere et al.,
2018; Lopes et al., 2015; Shnyrenkov & Romanova, 2015); This study, unsurprisingly, confirmed
this requirement in Canada. The survey elaborated previous findings by identifying the
interpersonal skills seen as important by those currently in the profession. These situated
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opinions make inclusion in curricula defendable to students, which is seen as the first step to be
taught effectively to future engineers (Akdere et al., 2018; Carter et al., 2011; Melin Emilsson &
Lilje, 2008). This study also offers insight to what is currently taught in the communication
elements in Bachelor of Engineering programs. Often these courses appear to be catchalls for all
nontechnical topics. Literature tells us allowing time for students to recognize their own
deficiencies (Akdere et al., 2018) and how they will impact their engineering life is key for
profession cultural change. The inclusion of nonrelated topics has been found to stifle the
development of the necessary interpersonal skills (Dannels et al., 2003; Kashefi et al., 2012).
Students need the opportunity to focus on the interpersonal and communication skills presented
in these courses without the distraction of more easily identified engineering related tasks,
disciplines, ethic case studies, sustainability, or incorporation into technical skills. Additionally,
this study garnered insight into interpersonal skills currently included in engineering curricula.
Interpersonal skill curriculum today sets its focus narrowly on teamwork and generic effective
communication. Greater attention must be paid to conflict management, business acumen,
nonverbal skills, questioning skills and rhetoric.
Recommendations
The communication courses currently included in accredited Bachelor of Engineering
programs must remain but curricula should be reviewed and mapped for each program. These
courses must be separate and apart from technical content, writing mechanics and unrelated
nontechnical skills. Development of these communication courses, where possible, should be
completed by both communication and engineering scholars, in collaboration, to ensure
interpersonal skills theory and situated understanding of interpersonal skill deployment are
included as necessary for student engagement, efficacy and learning.
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The skills developed in this fundamental communication course must be built upon and
strengthened through continued incorporation in advanced year engineering (technical) courses,
similar to design, calculus and statics. To ensure the successful inclusion, engineering faculty
members should be encouraged by university administration to examine pedagogy related to
interpersonal skill development such as the CxC and CID frameworks, Social Competence
Model, PRODIP (Dannels, 2001; Lappalainen, 2013; Lopes et al., 2015; Melin Emilsson & Lilje,
2008; D. A. Vrchota, 2015). Furthering this support, Centres for Teaching and Learning in
universities with engineering programs should ensure their familiarity with these frameworks
and models and maintain literature on these topics as well as develop opportunities for crosscurricula collaboration with communication and engineering scholars. Further, the CEAB can
support the necessary interpersonal skills development but working to better deign the graduate
attribute of Communication Skills.
Chapter 5 – Conclusion
The author sought to answer the identified sub-questions to provide clarity for the main
research question. Sub-Question A sought to find the interpersonal skills are necessary as an
Engineers-In-Training to progress to the Professional Engineer status; The interpersonal skills
markedly identified by those surveyed as extremely and very important in the engineering
profession are assertiveness, listening, nonverbal skills, oral, questioning, relationship building
and teamwork. The greatest consensus of interpersonal skills needed in engineering was with
listening skills, teamwork, questioning and oral communication.
Sub-Question B sought to identify the interpersonal skills that are currently taught in
accredited Bachelor of Engineering programs. While some topics were consistently found in
communication courses within Bachelor of Engineering programs across Canada including oral
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presentations, technical writing, information literacy, teamwork, writing mechanics and effective
communication, the interpersonal skills had less consistency with only teamwork and effective
communication appearing in at least half the courses. By considering the two sub-questions
responses amongst all results the main research question can be answered. Engineering
communication courses demonstrate a strong interpersonal focus on teamwork. This is in
agreement with those in the profession. The Bachelor of Engineering programs across Canada's
incorporation of teamwork is ideal for the profession's interpersonal needs. This study suggests a
greater curricula inclusion of conflict management theory and tools to enhance students' tools to
apply within teamwork. Rhetoric and persuasion were identified by those in the profession as
important but were not included in a majority of courses. It would enhance the professional
pragmatism of courses without this topic to include related topics. In addition, professionalism
should be included in lecture topics, explained to students not just expected and graded. And
while the profession and courses identified effective communication as both important to the
profession and a learning outcome, the author suggests that the concepts related to achieving
effective communication, no matter the form, be incorporated and explained to students with the
same rigor and detail as the technical topics needed to be deployed in the profession.
Limitations and Future Contributions
This study did not seek or achieve generalizable results; the sample, though
representative, was small in both the survey and course outlines. The survey included
interpersonal and non-technical skills identified by literature as important in professional
settings. However, many skills from the open-ended responses were not included, not allowing
for a full comparison of these skills. Additionally, the author's language limitations did not allow
for the inclusion of French language courses.
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Further studies may seek partnership with the profession to allow a greater survey
response rate, this could be done similarly, province by province level or through Engineers
Canada nationally. The author found greater insights often came from the open-ended questions
particularly on skills need, further studies may wish to conduct interviews with engineers to gain
a better understanding of the situated skills necessary. To fully understand curricula in Canadian
Bachelor of Engineering programs, French language courses should be included as well as
ensuring engineers working in Quebec are surveyed. Further value may be achieved by
examining other STEM programs; agriculture or computer science, for example, have similar
directed career paths, and strong societal stereotypes.
By better understanding the needs of the profession and how interpersonal skills will be
used therein, is an important step to ensuring effective, pragmatic curricula for further engineers.
Future engineers will be required to be skillful communicators, implementing interpersonal skills
to move past the engendered stereotype of today, progressing the profession. The interpersonal
skills necessary to flourish in society are obviously required and desired in the engineering
profession, but these skills are best enhanced when situationally understood by those teaching
and learning the skills.
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