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Human Behavior Skills and Emotional Intelligence in Engineering
Abstract

This past decade has been characterized by a series of changes in engineering education, including the
incorporation of human behavior skills into the list of learning outcomes required for engineering program
accreditation. This paper describes the efforts of a college of engineering at a large university in the mid-
west to improve the human behavior skills and capabilities of undergraduate students through an
emotional intelligence course. We describe our approach, our conceptual model, and some of the
progress we have made to date.

Introduction

Human behavior skills can mean different things to different individuals, however, what engineering
educators typically refer to as “soft” or “non-technical skills” is what we call human behavior skills.
Many authors in the literature have emphasized the human behavior skills engineers need in order to
apply their technical expertise successfully. For example, Selinger (2003) noted that non-technical skills,
such as making decisions, setting priorities, working in teams, running meetings, and negotiating, that
every engineer needs to be more effective in the workplace and happier in life. Orsted (2000) stressed the
importance of human behavior skills, which govern behavior at meetings, towards colleagues, on the
phone, and the way problems and conflict are approached are needed by engineers in the daily interaction
with others. In addition, Hissey (2000) pointed out human behavior skills, such as teamwork,
communication, leadership, and interpersonal skills that have a career enhancing value and may save
engineers from downsizing. In addition, Moon et al (2007) pointed out human behavior skills and
attributes such as communication, social, presentation, interpersonal, leadership, management, and team-
working skills that engineers need to confront new challenges in the ever-changing and multidisciplinary
field that constitutes engineering in today’s global environment. Additionally, Manseur (2003) refers to
the need of a “broad education that goes beyond traditional engineering topics and includes areas such as
ethics, team work, oral communication, life-long learning, and an awareness of the impact of engineering
on society to name just a few” (p.1). Goldberg (2006) noted that preparing engineers for organizational
and people-related challenges assists them in being more effective throughout their careers. All the
authors mentioned above have brought attention to the human behavior related skills that engineers need
in order to successfully apply their technical knowledge in today’s ever-changing and multidisciplinary
world. They have expressed that human behavior skills are of particular relevance in the formation and
success of the modern engineer.

“Emotional Intelligence is the ability to (1) perceive, appraise, and express emotion; (2) access and/or
generate feelings when they facilitate thought; and (3) regulate emotional to promote emotional and
intellectual growth” (Mayer and Salovey, 1997). Goleman (1998) defined emotional intelligence as “the
capacity for recognizing our own feelings and those of others, for motivating ourselves, and for managing
emotions well in ourselves and in our relationships” (p.317) . The relevance of these skills for
engineering students and for professionals has been well documented. Schutte et al. (1998) found a
stronger correlation between emotional intelligence and student GPA than between SAT scores and GPA.
Numerous studies in industry have demonstrated the relationship between emotional intelligence
competencies and exceptional job performance (Goleman & Cherniss, 2001; Boyatis, 2006; and Kelley,
2000)
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Emotional Intelligence Competencies are learned capabilities based on emotional intelligence that
contribute to effective performance in all aspects of life and in multiple environments including at home,
work, school, or other social contexts (Hay Group, 2002). Goleman (2000) described four areas of
emotional intelligence competencies and their interrelationship. Self awareness makes possible both self
management and social awareness. Both social awareness and self-management are required to effectively

manage our relationships. The specific competencies for each area of emotional intelligence are shown in
Figure 1.

Figure 1. Four Main Areas of Emotional Intelligence
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This paper describes the efforts of a college of engineering at a large university in the mid-west to
improve the human behavior skills and capabilities of undergraduate students through an emotional
intelligence course. We will describe our approach, our conceptual model, and some of the progress we
have made to date.
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Desired SKkills Define

To improve human behavior skills the first effort was to define what those skills are and how they might
apply within the college of engineering. The definition of these skills was developed using a variety of
methods: 1) in-depth literature review; 2) respected individuals or experts reflect on the skills they have
observed in successful people and describe those skills (ABET, 2004; Illinois Leadership Initiative,
2004); 3) a rigorous competency assessment was done that studied and documented the skills or
competencies that differentiate average performers from outstanding performers; and 4) the application of
theoretical models (leadership and emotional intelligent) to specific skills and behaviors.

Then we built out a set of desired skills using a combination of the approaches listed above. We started
with the ABET skills, added input from alumni and respected advisors, compared those skills with ideas
and concepts from leadership and emotional intelligence theories, and agreed on a set that we would try to
build. Figure 2 describes the topics and the associated skills. This model is important because it
identifies some of the foundational skills and then the works to build the additional skills that employers
and organizations say are critical for success in the workplace.

The Initial Course

Our initial step was to integrate these concepts into a course titled: Interpersonal Skills and Emotional
Intelligence. That we would establish such a course in the College of Engineering was an usual feat and
then that we would actually try to have students practice and improve their “human behavior skills” is
another.

Topics during the first half of the semester are within the triangle. Starting at the bottom and working up,
these themes build upon each other and form the foundation of the course. During the second half of the
semester, special topics found in the circles on the outside the triangle are covered in clockwise order and
emphasize skill development. The course concludes with a look at the importance of perpetual learning.

The course starts with the bottom half of the triangle focusing on values and beliefs. Then we move into
the middle section where self-awareness is the key skill, supported by motivation and attribution theories.
We then focus on putting skills into action with goal setting. The next section of the course builds
interpersonal skills, with empathy being the key skill supported by communication skills and rapport
building. These skills culminate in trust—which is essential for all human and organization interactions.
Finally, we focus on the issues surrounding teams: influence, collaboration and cooperation, conflict and
negotiation, diversity, change and leadership and followership. In our view—and consistent with
emotional intelligence literature—human behavior skill development best proceeds in this order. While it
is possible to start with the higher level skills, having those skills without the foundation values, self-
awareness and empathy results in less powerful and professional implementation.

A set of desired skills forms the basis of many developmental activities. An individual is encouraged to
ask: “How do my skills and abilities compare to this desired set?”” This step assumes the individual is
motivated to ask the question and then to do something with the information once it is obtained. That is
not always the case and there are many reasons why an individual will not proceed from one step to the
next.
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Developing Skills

The course is a blend of concepts, theories and practices that encourage engineering students to apply
their intellect and problem solving skills to the issues of human behavior. Understanding themselves and
others and being able to use that understanding to get better results in their interactions and in their
engineering projects is the ultimate objective. While there is certainly an intellectual and theoretical side
of the course, there is also a side of the course that demands practice, use, and skill acquisition. For many

engineering students the conceptual side is fairly straightforward, but the practice and skill building are
quite foreign and somewhat daunting.

While the topics of the course are described in Figure 2, the overall progression of the course follows a
skill development model outlined in Figure 3. The initial emphasis of the course on values results in the
creation of a personal mission statement that attempts to capture the values and direction in a person’s
life. The personal mission statement focuses on what you want to be, your contributions and
achievements, and on your values and principles.

Figure 2. Course Topics
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Given the backdrop of a personal mission statement, member of the class begin to assess their skills and
capabilities compared to their overall goals. There are many assessments and activities in the course to
give students a sense of their capabilities and to allow them to give self assessments. We are able to use
the Emotional Competency Inventory—University Edition (ECI-U) to do both a self assessment and to
get feedback from others (Hay Group, 2008). Feedback from others is critical to real assessment and to

improvement. In fact, part of the course encourages students to seek feedback (both formal and informal)
from many sources.

Figure 3: Course Approach
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Based on the Personal Mission Statement and on the competency assessment (ECI-U), we ask students to
create a personal development plan that set 3-5 goals, with action plans, that they will accomplish during
the semester. These goals are often personal and related to their personal lives. Some of the goals are
also a direct result of the assessments we have done in class. The personal development plan has two
major purposes: 1) give an experience of students setting goals and improving their personal capabilities
and 2) providing a powerful example that can be used beyond the course.
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Throughout the semester there are in class activities and assignments that provide students the opportunity
to learn and practice the skills. For example, the students participate in a team building lab were they
have the opportunity to partake in different stages of team development. They also participate in a service
project that allows them to work as a team in developing worthwhile learning activities for a group of
special needs students in a local high school. The students also complete an empathetic listening
assignment, which allows them to build a foundation in interpersonal skills related to influence,
collaboration, negotiation, communication, as well as other skills. There are also many assigned
reflections that encourage the students to examine their actions and experiences and begin to increase
their abilities to analyze their own behaviors and experiment (practice) with new behaviors.

Toward the end of the course students complete two assignments where they have the opportunity to
demonstrate that they have developed their skills and abilities. The first is an assessment of their personal
development plan. Did they do what they said they would do? This assessment of their plan is
accompanied by explanations of what worked, what did not work and why. In addition, the reported plan
also includes plan for the future beyond the course. While there is not an effective way to follow up on
those commitments, making new commitments reinforces the development plan concept beyond the
course.

The last part of the course is a learning portfolio where students present evidence that they have improved
significantly on five of the skills addressed in the course. The class is started with this goal in mind and
students are very creative in providing evidence that they have improved their skills. They describe what
they have done to improve the skills, provide tangible evidence that they have worked on the skills, and
then have supporting documentation of their accomplishments.

Development Opportunities Beyond the Course

While a course may be interesting, systemic organizational change is possible when there are other people
and opportunities to develop skills that reach people beyond a specific course. Within our university,
many of the skills and the processes associated with the course have become part of the other programs
and activities on the campus. Most notably the Illinois Leadership Center (2009) has incorporated many
of the elements of this course and is able to reach many more students. The Leadership Center has
developed several one to three day workshops that provide wonderful opportunities to explore self-
awareness, teamwork, change, and integrity and to build accompanying skills. The Leadership Certificate
pairs a student with a coach (faculty, staff, or alum) who works with the student to create a personal
development plan and to build a portfolio that demonstrates the development of skills and abilities.

Instead of reaching 50-60 students in a specific course, the Leadership Center is able to reach over 1000
students every year. We believe that there is significant power in studying these concepts and developing
skills over the semester time frame, and there are major benefits to encouraging many students to begin
developing their human behavior skills and abilities.
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