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ABSTRACT

The Effective Team Dynamics (ETD) Initiative at Georgia Tech developed curriculum to improve 

function of student teams. ETD uses the language of CliftonStrengths® to help students identify 

the areas in which they are the strongest and to apply those strengths to interpersonal contexts. 

ETD has developed curriculum for five “Touchpoints,” or units, beginning with first-year seminar 

and ending with capstone senior design. Each Touchpoint is modular, and instructors can flexibly 

integrate the materials drawing on the expertise of ETD’s trained facilitators. Next, ETD will study 

the effects of team training on students’ persistence in their intended college major, focusing on 

the persistence of underrepresented minority students.
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INTRODUCTION

Team dynamics form an integral part of project-based learning in the engineering classroom. How-

ever, while the benefits of asking students to collaborate around a real-world problem are well docu-

mented, the best practices for encouraging productive teamwork are less clearly understood. Scholars 

have found that students are often required to work in groups without adequate preparation and 

guidelines for such interpersonal interactions (Gasiewski et al 2012; Gillespie et al, 2006; Sandlin et. al, 

2018; Tennant 2006). This lack of “collaboration readiness,” or the preparedness of students to engage 

in teamwork, means that teams often do not reach their full potential (Balasooriya et al 2013; Castner, 

2012; Morgan, Glickman, Woodard, Blaiwes, & Salas 1986; Rosas & Camarinha-Matos 2009). 

To address the question of collaboration readiness, The Effective Team Dynamics (ETD) Initia-

tive at Georgia Tech developed a curriculum based on research-driven methods of improving team 
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dynamics, focusing on reflective evaluation of students’ own habits, skills, knowledge, and abilities.1 

The curriculum includes specific assignment requirements to explore the unique dynamics present 

in each new team. Using the language of CliftonStrengths®, our program helps students identify 

their patterns of thought and behavior in a team, name and build on their strengths, identify the 

diverse strengths of any team, and interpret behaviors of their team members in productive ways. 

By teaching both faculty and students how to approach defining expectations within a team, how 

to have “Crucial Conversations” (Patterson et al, 2011) when issues arise within a group, and how to 

give useful feedback on teamwork skills, ETD provides supportive structure and a set of tools that 

can help students “figure out” their individualized approach to working in teams.

The ETD initiative was originally funded as part of a broader effort on the part of its PI, Mary Lynn 

Realff, and others in the College of Engineering, to meet the institute’s strategic goals. The initia-

tive now involves faculty and students across the university and does not have a single institutional 

home. Faculty partner voluntarily with ETD with support from their Associate Chairs, which allows 

us to reach a variety of classrooms. These faculty incorporate grade-level specific activities within 

their courses but are not required to be the “expert” in team dynamics, since ETD facilitators come 

to classes. This approach makes faculty more willing to welcome team training into their courses. 

When surveyed, 92.3% of instructors agreed that “The ETD/Strengths activities were useful to my 

students as they worked in teams last semester.”

The Effective Team Dynamics Initiative comprises both an undergraduate program and an NSF-funded 

graduate workshop (iCOGS) program. In both, we applied the insights from the Science of Team Science, 

positive psychology, and recent educational research to the question of fostering effective teams in engi-

neering courses (Bennet et al 2010, Lotrecchiano 2013, Hall et al 2012, National Research Council 2015) and 

in interdisciplinary graduate research teams. Our curriculum changes target classes with a project-based 

learning component. These courses ranged from first-year composition offered by faculty in the School of 

Literature, Media, and Communication, to sophomore and senior design courses with faculty in the College 

of Engineering and beyond. We seek to circumvent common sources of group dysfunction. In the under-

graduate curriculum, we propose that using strengths-based language to answer the questions, shown in 

Figure 1, “Who am I?”, “How do I team?”, and “How do we team?”, and “How do you team?” will strengthen 

student teams’ final products as well as enhance collaboration and inclusivity at an institutional level. 

 Specifically, our curriculum promotes students’ ability to fulfill the following learning objectives:

1. Leverage their knowledge, skills, strengths and diversity, and those of their teammates to 

 develop innovative and inclusive approaches to global challenges.

1 ETD builds on a larger academic movement to apply teams literature to university education. See Borrego, Karlin, 

McNair, and Beddoes (2013); Cooke and Hilton (2015); M’Randa, Price, and Perez (2018) for examples of this approach.
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2. Deploy effective communication strategies to manage collaboration and conflict within their 

team.

3. Devise a plan that manages team dynamics towards completing the work that includes  workload, 

responsibilities, quality of work, and timeline.

4. Observe and assess their behaviors that contribute to team challenges, successes, and failures 

and those of their teammates. Compare and contrast their own assessment and that of their 

teammates to modify their own and the team’s strategy.

Within the curriculum, a set of activities constitutes a complete unit, which is called a Touch-

point. Each is designed to be delivered to students in various courses where they are working in 

teams throughout their college career. Each Touchpoint unit can be incorporated independently in a 

course, furthering teamwork skills and build on previous teamwork success throughout the student’s 

college career. Figure 2 shows the pathway through the five different Touchpoints as developed 

and implemented at Georgia Tech, starting with the first-year seminar course and ending with the 

capstone design course. 

Figure 1. ETD Questions.

Figure 2. Student Pathway through ETD Curriculum at Georgia Tech.
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METHODS

Our implementation of a strengths-based approach in team training is based on a growing 

body of anti-deficit research, which highlights teammates’ strengths as opposed to discovering 

and  correcting errors or perceived deficiencies (Apfelbaum 2014; Gasman et al 2017; Harper 

2010). We measure the impact of an asset-based approach on team performance using mixed 

methods, including quantitative and qualitative analysis. We then apply the lessons learned to 

curriculum development.

Qualitative data, drawn from student and faculty interviews using protocols created by our re-

search team, follows the data analysis steps described by Merriam (2014) to analytically code data 

and categorize themes as patterns emerge. Quantitative data is collected through student and faculty 

surveys and tracking data. Faculty surveys of team trainings assessed faculty attitudes about team 

skills and their own sense of readiness to implement team training in their classes. Additionally, a series 

of surveys were developed and administered to assess Graduate Research Teams’ training regarding 

participants’ confidence in specific module learning objectives. Follow-up surveys were also sent to 

the graduate student participants to understand whether or not they were able to use the team skills 

they learned at the workshops.

In the future, we plan to measure “collaboration readiness” with more precision, as it is chal-

lenging to objectively measure team performance across a variety of faculty expectations for what 

constitutes team dysfunction. The peer review materials that we have collected from students 

will guide the development of such a tool. Course grades vary widely based on the professor’s 

expectations and rubrics used. Thus, we have decided against using team project grades as part 

of our assessment tool, since the final score does not always correlate to the team’s success at 

collaborating.

Figure 3. Implementation and Research Cycle.
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PRELIMINARY RESULTS

A research team comprised of Georgia Tech faculty, educational researchers, and undergraduate 

researchers analyzed the faculty and student data. The faculty survey results suggest that while 

faculty believe team competencies should be emphasized in their courses, the faculty themselves 

may not be best suited to implement team training in their classes without external resources. The 

student survey data indicates that students recognize the importance of teamwork. Students sur-

veyed believe interdisciplinary research is important and enriching. However, students have doubts 

about their ability to identify their own weaknesses and strengths. This supports our understanding 

of CliftonStrengths® as a valuable classroom intervention.

The results of graduate students’ trainings showed that, on average, participants felt confident in their 

abilities related to understanding the importance of working in teams, the value of team diversity, and 

navigation of communication issues and resolution of conflict in team settings. Additionally, the follow up 

survey results showed that the conflict management skill that they gained through the trainings was the 

most utilized skill in their own team environment. Through the Effective Team Dynamics Initiative, we have 

already developed modular, flexible curriculum materials that train students on transportable team science 

competencies. We have conducted formative assessment to inform curriculum development process and 

further implementation. Our undergraduate curriculum is in its fourth year and has involved 1000 faculty 

and staff members throughout all six colleges of the Georgia Tech community. We have helped over 5000 

undergraduate and graduate students who work in teams in courses or in research contexts.

NEXT STEPS

Looking ahead, we hope to study the effects of our team training on students’ persistence in 

their intended college major, focusing on the persistence of underrepresented minority students 

in STEM. By training non-URM and URM students alike in healthy, professional approaches to the 

group work encountered in their courses, we aim to create a more equitable campus environment. 

Research shows that persistence in college is strongly influenced by the student’s ability to develop 

academic and social networks (Pascarella and Terenzini, 1991; Tinto 1987 & 1993). While universities 

have little direct influence over the social networks that students develop, they do have more control 

over academic networks. Bringing team training into classes from every student’s first semester 

on campus could build resilience and persistence in at-risk students. We plan to triangulate differ-

ent data sources such as in-major persistence numbers collected by Georgia Tech, interviews, and 

surveys to assess the impact of teamwork training on their persistence at the time of graduation.
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Our curriculum encourages faculty to shift from an instructor-based approach to a student-

centered approach in their pedagogical practices through an emphasis on each student’s unique 

strengths. The strengths insight will provide faculty an opportunity to build social networks through 

the course by utilizing the activities and assignments. These networks are more important than ever 

during the COVID pandemic. We have continued our work through online workshops for students 

and video lessons to support faculty. Through our team training, faculty could share in the academic 

support of a student’s social network within the team, thus increasing persistence in STEM fields.    

REFERENCES

 Apfelbaum, Evan, Phillips, Katherine W., and Richeson, Jennifer, Rethinking the Baseline in Diversity Research? Should 

We Be Explaining the Effects of Homogeneity? Perspectives on Psychological Science  9, 235–244, 2014.

Balasooriya, C., Olupeliyawa, A., Iqbal, M., Lawley, C., Cohn, A., Ma, D., Luu, Q., A Student-led Process to Enhance the 

Learning and Teaching of Teamwork Skills in Medicine, Education for Health, 26 (2), 78–84, 2013. 

Borrego, M., J. Karlin, L.D. McNair, and K. Beddoes. “Team effectiveness theory from industrial and organizational psychology 

applied to engineering student project teams: A review.” Journal of Engineering Education 102, no. 4 (2013): 472–512.

Bennett, L. M, Gadlin, H. & Levine-Finley, S., Collaboration and team science: A field guide, Bethesda, MD: National 

Institutes of Health, 2010.

Castner, J., Foltz-Ramos, K., Schwartz, D.G., Ceravolo, D.J., A leadership challenge: staff nurse perceptions after an 

organizational TeamSTEPPS initiative, Journal of Nursing Administration, 42 (10), 467–472, 2012.

Cooke, Nancy J., and Margaret Hilton, ed. National Research Council of the National Academies. Enhancing the Effectiveness 

of Team Science. National Academies Press, 2015.

Gasman, M., Conrad, C. F., Lundberg, T., Nguyen, T., and Commodore, F., Black Male Success in STEM: A Case Study 

of Morehouse College, Journal of Diversity in Higher Education, 10.2, 181–200, 2017.

Gasiewski, J.A., Eagan M.K., Garcia, G.A., Hurtado, S, and Chang, M.J. From Gatekeeping to Engagement: A Multi-

contextual, Mixed Method Study of Student Academic Engagement in Introductory STEM courses, Research in Higher 

Education, 53.2, 229–261, 2012.

Gillespie, D., Rosamond, S., Thomas, E., Grouped Out? Undergraduates’ Default Strategies for Participating in Multiple 

Small Groups, The Journal of General Education 55.2: 81–102, 2006.

Hall, K. L., Stokols, D., Stipelman, B. A., Vogel, A. L., Feng, A., Masimore, B., Morgan, G., Moser, R. P., Marcus, S. E., and 

Berrigan, D., Assessing the value of team science: A study comparing center- and investigator-initiated grants, American 

Journal of Preventive Medicine 42(2), 157–163, 2012.

Harper, S. R. (2010). An anti-deficit achievement framework for research on students of color in STEM. In S. R. Harper 

& C. B. Newman (Eds.), Students of color in STEM: Engineering a new research agenda. New Directions for Institutional 

Research (pp. 63–74). San Francisco: Jossey-Bass.

Lotrecchiano, G. R., A dynamical approach toward understanding mechanisms of team science: Change, kinship, 

 tension, and heritage in a transdisciplinary team, Clinical & Translation Science 6(4), 267–278, 2013.

Merriam, S. B., Tisdell, E.J., Qualitative research: A guide to design and implementation. John Wiley & Sons, New York, 

4th Edition, 2015.



SPRING 2021 7 

ADVANCES IN ENGINEERING EDUCATION

Looking Ahead: Fostering Effective Team Dynamics  

in the Engineering Classroom and Beyond

Morgan, B. B., Jr., Glickman, A. S., Woodard, E. A., Blaiwes, A. S. and Salas, E., Measurement of team behaviors in Navy 

environment (Technical Report NTSC TR-86–014), Orlando, FL: Naval Training Systems Center, 1986. 

National Research Council, Enhancing the effectiveness of team science, Committee on the Science of Team Science, 

N.J. Cooke and M.L. Hilton, Editors. Board on Behavioral, Cognitive, and Sensory Sciences, Division of Behavioral and 

Social Sciences and Education. Washington, DC: National Academies Press, 2015. 

Pascarella, E.T., and Terenzini P.T., How college affects students: Findings and Insights from Twenty Years of 

 Research, Jossey-Bass, San Francisco, CA, 1991.

Patterson, K, Grenny, J., McMillan, R, and Switzler, A., Crucial Conversations Tools for Talking When Stakes Are High, 

Second Edition, McGraw-Hill, 2011.

Rosas J., and Camarinha-Matos, L.M., An approach to assess collaboration readiness, International Journal of  Production 

Research, 47 (17), 4711–4735, 2009.

Sandlin, M. R., Price, M. R., Perez, K. S., A Capstone Experience: Impacts of a Behavioral Style Learning Unit on Soft 

Skill Development and Team Dynamics, Journal of Agricultural Education, v59 n1 p21–34, 2018.

Sandlin, M’Randa, Melissa Price, and Kauahi Perez. “A Capstone Experience: Impacts of a Behavioral Style 

 Learning Unit on Soft Skill Development and Team Dynamics.” Journal of Agricultural Education. 59, no. 1 (2018): 

21–34.

Tennant, M. Psychology and adult learning (3rd ed.), London; New York: Routledge, 2006.

Tinto, V., Leaving College: Rethinking the Causes and Cures of Student Attrition, 2nd Edition, University of Chicago 

Press, Chicago, 1993.

AUTHORS

Dori Coblentz is a Marion L. Brittain Postdoctoral Fellow in the School of 

 Literature, Media, and Communication and Georgia Tech. Her work focuses 

on questions of ethics and timing in the classroom and on the early mod-

ern English stage. Her forthcoming book, Artful Devices on the Early Modern 

Stage ( Edinburgh UP, 2022) explores the history of fencing and stagecraft to 

discover the ways in which early moderns generated and transmitted practical 

knowledge about time.

Mary Lynn Realff is Associate Chair for Undergraduate Programs in the 

School of Materials Science and Engineering at Georgia Tech, co-Director for 

the Center for the Study of Women, Science and Technology, and a Fellow of the 

American Society of Mechanical Engineers. Her research is focused on  Effective 

Team Dynamics for both undergraduate and graduate students. She is a Gallup 

Certified Strengths Coach and serves on the Board of the Center for Puppetry 

Arts in Atlanta, GA.  



8 SPRING 2021

ADVANCES IN ENGINEERING EDUCATION

Looking Ahead: Fostering Effective Team Dynamics  

in the Engineering Classroom and Beyond

Dr. Meltem Alemdar is Associate Director and Senior Research Scientist at 

Georgia Institute of Technology’s Center for Education Integrating Science, 

Mathematics and Computing (CEISMC). Dr. Alemdar earned her PhD in Education 

Policy, with a concentration in Research, Measurement, and Statistics, at Georgia 

State University in 2009. Her research focuses on improving STEM education 

through research on curriculum development, teacher education, and student 

learning in integrated STEM environments.




