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Teaching Effective Communication for Teamwork

This is a Work in Progress paper.

Introduction

Engineering projects are often complex and require collaboration, making teamwork skills
critical for engineers. Employers want to hire students with strong professional skills, including
the ability to work effectively in a team [1-4]. However, engineering graduates’ interaction-
related competencies are lower than desired, and these skills must be strengthened earlier [5].
ABET, an accreditation program for the STEM disciplines, aims to “ensure that the next
generation of STEM professionals is equipped to help build a world that is safer, more efficient,
more inclusive and more sustainable” [6]. To advance this goal, one of the ABET student
outcomes for engineering programs is “the ability to function effectively on a team” [7].

Many engineering curricula utilize experiential learning to teach teamwork. Courses have team-
based projects to provide students with opportunities to collaborate. However, research has
shown that simply being on a team project does not help students learn to be effective team
members [8]. A significant challenge is that team members do not communicate effectively to
support others [9]. Communication, expectations, and effort issues can lead to negative team
experiences. Studies have found that these unfavorable encounters can result in students
preferring to work alone despite recognizing the importance of developing teamwork skills [10]
or even devaluing teaming altogether [11].

Students need structure and faculty guidance to learn teamwork skills [9]. However, engineering
faculty often lack training in teaching teamwork and may not have received that training
themselves [11, 12]. There is limited instruction on how to teach teamwork and a lack of
systematic focus. Even with the research on teamwork, the focus tends to be on improving the
team’s effectiveness and outcomes rather than improving an individual’s teamwork skills [11].

At Texas A&M University, five mechanical engineering faculty members began the
UNdergraduates Improving TEamwork Skills (UNITES) project to help students develop their
teamwork skills [13]. We identified three key aspects of teamwork and developed modules
around each topic that can be taught during one lecture class. The first module focused on the
stages of team formation and the development of a team charter to set expectations at the start of
a project. It was first taught in a sophomore-level course in Spring 2022. The second module,
the focus of this paper, centered on effective communication, considering cross-cultural
communication and different working styles. It was implemented in a junior-level course in Fall
2023. The final module focuses on conflict management and is currently in development, with
plans to teach it in a senior-level course in 2024.

UNITES Module 2 Workshop

Module 2 was taught in MEEN 357 Engineering Analysis for Mechanical Engineers, a 75-
minute junior-level numerical methods course. The MEEN 357 instructors presented it in early



September after the semester-long project teams were assigned. A workshop-style format was
used to engage the students and encourage individual reflection.

The students sat with their project teams, and the workshop began with a Lost at Sea activity
[14]. The teams imagined that their ship capsized and they could only save fifteen items. In the
ten-minute activity, the students first individually ranked their resources in priority order and
then worked as teams of 4-6 students to merge their rankings into a team consensus. The team
result was then compared to an expert’s (Coast Guard) rankings and scored. This exercise
required students to communicate and make decisions under time constraints. While the activity
was low-stakes, there was pressure to complete it quickly, so there was not enough time to
debate each item thoroughly. This activity provided a platform for students to understand how
they communicate under pressure and laid the groundwork for the workshop material.

Two instructional videos were developed for Module 2. We found videos to be an effective and
efficient way to share material that would allow any instructor to teach the module with limited
training. The first video was a short summary of Module 1 outlining teamwork skills, the stages
of team formation, and a team charter. The video helped students recall the information they
learned the previous year and linked it to Module 2.

Before the second video, the class engaged in a discussion prompted by the question: “What
factors affect effective team communication?” This encouraged individual reflection and primed
the students to learn more about communication. The ten-minute video developed by Dr. Carlos
Corleto, a member of our team, was then shown. Dr. Corleto shared that the number one reason
teams fail is poor communication [15], and he provided Nokia [16] and the Costa Concordia
cruise ship disaster [17] as case studies of how communication issues can lead to failure. While
referencing Dr. Daisy Lovelace’s Communication within Teams LinkedIn course [18], our video
emphasized three key elements important to our students: trust, cross-cultural communication,
and conflict management. Team members need to be able to trust each other to follow through,
and they need to communicate when issues arise. Diverse teams need to recognize that language
proficiency is not related to ability, that low-context and high-context cultures may communicate
differently, that religious practices may affect when and where work can be done, and that
cultural traditions may differ (for example, time is more fluid in some cultures while others feel
that “on time is late™). Finally, the video briefly discussed that conflicts will likely arise due to
different personal experiences, perspectives, and working styles. The important thing is to
recognize when there are issues and to manage them through open communication.

Leading into the next workshop activity, the MEEN 357 instructor asked, “What types of
personality and working style differences have you experienced?” We provided the instructors
with some initial talking points such as the preference for big picture or details, preference for
chitchat or getting straight to the point, preference for telling others what to do or being told what
to do. The intention was to have the students begin considering other perspectives and
approaches.

Each student was then given twenty minutes to complete the UBT Working Styles Assessment to
determine if they had more of an Analytical, Driver, Amiable, or Expressive style [19]. This
assessment was selected because it not only included the characteristics of each working style



but also provided a matrix describing how each style can best communicate with the others.
Students were asked to consider what others need to know to work effectively with them and
what particular challenges they may have working with different styles. While it is interesting to
learn about one’s working style, our goal was to bring the students awareness of different styles
and encourage self-reflection. The activity ended with a reminder that people do not have purely
one working style. While one may be dominant, they should all be considered, and people may
need to adjust their working style based on a particular situation or their role on a team.

The workshop closed with a final reflection, asking the students to think back to the initial Lost
at Sea activity. Studies have shown that reflection activities can help students build their
teamwork competencies [8, 11, 20]. The students were directed to use what they learned in the
workshop to consider how they could have improved their team communication during the Lost
at Sea activity and how they could communicate more effectively with teams in the future.

Assessment

The MEEN 357 instructors assigned an informal 3-2-1 reflection after the module was presented.
Students identified 3 things they learned or found interesting, 2 questions they still have, and 1
thing they would implement or do differently going forward.

A formal, quantitative team experience survey was given at the end of the semester as the teams
completed their projects. The survey was adapted from Ullman’s The Mechanical Design
Process textbook [21] and consisted of eleven Likert-scale questions scored from 1 (strongly
disagree) to 5 (strongly agree). Questions 4-6 best represent the material taught in Module 2.

Please answer based on your perception of your team.
1. Team mission and purpose are clear, consistent, and attainable to everyone on the team.
2. The roles and work assignments are clear to everyone on the team.
3. When any member of the team says they are going to do something, the team can count
on it being done.
4. Respect has been built within the entire team for diverse points of view.
Team takes time to develop consensus by discussing the concerns of all members to
arrive at an acceptable solution
Decisions are made with input from all in a collaborative environment.
Conlflicts within the team are aired and worked to resolution.
Dysfunctional behavior is dealt with in an appropriate manner.
I feel that I am part of a team.
. I feel good about the team’s progress.
. Overall, how satisfied are you with your team experience? [1 very dissatisfied to 5 very
satisfied]
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Initial Feedback, Results, and Discussion

In Fall 2023, Module 2 was taught in four MEEN 357 lecture sections, each led by a different
instructor. Feedback from the course instructors indicated that the students were engaged, and
the Lost at Sea activity was very interactive. The students appreciated the brief Module 1 review
video but lost interest during the ten-minute Module 2 video. To enhance engagement, we are
exploring strategies such as splitting the video into two sections with a class discussion between



them or incorporating interactive polls into the video. One instructor noted that their class had so
much discussion that they could not complete the working styles assessment and final reflection,
so we may need to reconsider the timeline as well.

The class’s reflection assignment showed promising results. When considering what to
implement, many students considered their personal weaknesses and identified strategies to
improve as team members. Responses included, “I plan to be more decisive and set my goals
early to be more productive”, “I plan to try to avoid being too strict with specific criteria and self
created deadlines, compared to in the past where I maintained a strict schedule and became
annoyed if it wasn't maintained”, and “I tend to procrastinate my work, especially if it's a
difficult task, so I will try to start my work early and be more considerate of my team members.”
Some students also identified that they should be more open-minded with comments like, “Be
more open to people’s opinion and try to hear out what they think we should do”, “I will adapt to
working with and listening to a group more. I normally see myself as being more efficient with
improved work when I do things individually, but when the group score [for the Lost at Sea
activity] ended up being better than the individual score, it made me realize that working in
groups and getting other people's opinions and points of view is very important in completing a
task”, and “I plan to keep a more open mind when working with others. I tend to get frustrated
with people easily, but understanding the different working styles has given me a new
perspective on the matter.” Finally, students realized they needed to establish trust amongst the
team with “I plan on being better friends with my teammates, I believe that it helps bring
comfort, trust, and it makes it easier to communicate with each other” and “I think we need to
establish firm expectations and a plan of how the project is going to be attacked. This would help
my trust in the other group members and not feel the need to mico-manage everyone because I
will have trust that they are going to get their work done.”

The quantitative team experience survey was given in MEEN 357 in multiple semesters. The
Fall 2022 group did not receive teamwork training, and their 120 responses were used as a
baseline. The Fall 2023 group received the Module 2 training and had 189 responses. Two-
sample t-tests with equal variances were conducted for each survey question between the
baseline group and the group that received the training. We hypothesized that the quantitative
scores would increase after receiving teamwork training. In particular, we thought that the
scores for questions 4-6 would improve because they were directly related to the material taught
in Module 2. However, the only statistically significant difference was for Question 2 (“The
roles and work assignments are clear to everyone on the team’), and the trained Fall 2023 group
rated themselves lower (Table 1). While the rest of the questions did not have a statistically
significant difference, the trained group’s average scores were lower for every question.

We confirmed with the MEEN 357 instructors that there were no major changes to the course,
project, or team selection process. The lower post-training scores may be because this was a
different group of students that had different team interaction experiences. Alternatively, the
training may have provided new awareness of teamwork and communication, prompting students
to evaluate their experiences more critically. In addition, students may need more time to
implement and refine changes to their team interactions. We are considering if we need to adjust
the assessment process and survey.



Table 1. Team experience question means and standard deviations for the Fall 2022 baseline
class compared to the Fall 2023 class that received the Module 2 training with independent
samples t-test results.

Fall 2022 (Baseline) | Fall 2023 (Trained) t-test

M SD M SD t-value | p-value
Q1 Mission 4.53 0.64 4.43 0.67 1.19 0.235
Q2 Roles 4.57 0.71 4.30 0.84 2.94 0.004
Q3 Reliability 4.40 0.90 4.35 0.92 0.46 0.646
Q4 Respect 4.51 0.84 4.42 0.77 0.97 0.333
Q5 Consensus 4.37 0.84 4.32 0.83 0.48 0.632
Q6 Decisions 4.48 0.82 4.38 0.85 1.01 0.311
Q7 Contlicts 4.54 0.78 4.45 0.83 0.93 0.353
Q8 Dysfunction 4.55 0.76 4.39 0.87 1.60 0.110
Q9 Team 4.58 0.76 4.50 0.86 0.92 0.358
Q10 Progress 4.58 0.77 4.55 0.74 0.38 0.707
Q11 Satisfaction 4.47 0.78 4.43 0.84 0.35 0.731

Conclusions and Future Work

The UNITES project aims to teach our undergraduate students the foundations of teamwork to be
more effective team members. The first module on team formation was developed and taught to
sophomore-level students. This paper focused on the second module, where effective
communication was taught to junior-level students. The third module is in development and will
be introduced in 2024 to senior-level students.

In the Module 2 workshop, the students engaged in a team-based activity, watched prepared
videos, completed a working styles assessment, and reflected on their learning. Although the
students were engaged and an informal activity indicated that they applied the material to
consider how to improve as team members, the quantitative survey results found that their team
experience scores were lower than those that did not receive teamwork training. The decrease
may be due to a heightened awareness of effective communication and teamwork or the need for
more time and practice to implement changes. The survey questions will be revisited, and
alternative methods to evaluate the students will be explored.

Our final goal is to produce teamwork training modules that can be shared with and taught by
other instructors. As the modules evolve based on instructor and student feedback, the slides,
videos, surveys, notes, and additional resources will be shared through our UNITES project
website (https://unites.engr.tamu.eduw/).
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