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Capstone Design Courses Managed in an MS Teams Framework

Abstract

The work in progress will outline using Microsoft Teams to manage a Mechanical Engineering
capstone program with 120 to 140 students and 25 to 30 projects. The MS Teams project site
becomes the central repository for all the information regarding the student's work on their
project. A focus of the design of the project site has been an effort to effectively determine the
individual contributions of a student versus the overall project outcomes driven by the team.
Aspects of the project that may have been captured in physical notebooks are now collected in
OneNote notebooks with tracking of students' assigned tasks. All CAD and data files are stored
on the site, which becomes an archive for departmental evaluation and a resource for future
teams if the project continues. The project site provides a good overview of the team's project
efforts and allows the instructors and faculty mentors to see the status of a project almost
continuously.

Introduction

The author has been teaching the two-semester senior capstone design course since the Fall of
2018, and the management structure presented in this paper has evolved over 11 design cycles.
The first goal was to capture all project information electronically and in a single location.
Previously, the primary student artifacts for the course were comprehensive final reports
submitted as paper copies with no capture of the in-process efforts. Any electronic artifacts were
stored on student-owned sites on various platforms. This resulted in losing project information
and limited ability to continue projects with new teams.

The only source documentation tool available on campus in 2018 was Microsoft SharePoint,
which was adopted as the first-generation electronic system. While the use of SharePoint
accomplished the goal of capturing all of the information electronically, the students found it
cumbersome and tended to upload only the required project information. We still needed to
capture electronic discussions about the design in group chats. The student teams used various
tools for electronic discussions that captured the information about the design decisions not
present on the Sharepoint site.

In Fall of 2020, Microsoft Teams became available as a tool on campus. We moved to this
platform due to the ease of use and availability on several platforms. The students found the MS
Teams tool much easier to use, and the chat features captured the electronic chats that had been
missing in Sharepoint. MS Teams has continued to add features, allowing us to capture more
information about the flow of the projects.

As more information was gathered about the projects, it was apparent that better tracking of
individual efforts and project contributions was needed. Projects would have successful
outcomes, but it was obvious from interactions with some of the teams that one or more team
members were not contributing equally to the project. If a project had lower-than-expected
outcomes, we surmised that was due to some members not contributing or all members needing
to put forth the required or expected effort.



The management structure presented in the following sections describes an evolution of
collecting project process documentation and then discovering that we need to capture more
detailed information or information in a different form.

Course Timeline and Structure

A detailed two-semester Gantt chart is presented to the students at the beginning of the course
sequence. This gives the students a clear understanding of the course expectations as a team and
individual. The course timeline also begins the course discussion on project planning and
tracking. The first semester focuses on team formation and project planning, while the second
focuses on project execution. At the beginning of each semester, the students are assigned
several LinkedIn Learning modules to complete as self-paced learning. The first week of class
focuses on team formation, and projects are assigned by the end of the third week of the first
semester.

The large class is broken down into 4 team cohorts by the 4" week of the first semester, which
becomes the class meeting unit outside of presentations at the end of each semester. At each
cohort meeting, the teams discuss their project and current status. The students start to present
their updates using the project summary sheet (Figure 1) from the middle of the first semester to
the end of the course. These summary sheets give a high-level view of the project's evolution
and provide students feedback on their projected completion versus actual completion. The
cohort format allows the teams to learn from one another and see how other teams progress.
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Figure 1. Project Summary Sheet

Team Formation



The project teams are formed using CATME Team-maker[1] to be random with weighting for
similar weekly course schedules and no isolation of female students. This process allows the
teams to be quickly formed after the students complete the information surveys. Once the teams
are formed, the first task is to develop a teamwork contract. Research has shown that this
contract is essential for the team to establish roles and expectations[2][3]. To ensure that teams
have a starting point on best practices in teaming, we use the POGIL strategy[4] to establish
team roles of Manager, Recorder, Presenter, and Strategist. During the 2" week of the first
semester, students are introduced to the nature of the roles and encouraged to develop a rotation
schedule for all team members to experience each role throughout the project's life.

As part of the teamwork training, we have students use a standard team meeting template. The
template asks the students to plan all of the time during the meeting with an agenda and capture
the action items from the meeting. The meeting minutes are captured in a OneNote notebook on
the MS Teams site.

Individual Tracking

One of the significant issues with group project work is separating individual effort from the
group's work. In the past, this was assessed with student surveys at the end of the course, which
did not allow for corrective action during the course. We started with multiple surveys in
CATME that indicated team conflict or lack of student performance during the course. Still,
these rely on student opinions, which can be problematic if there are personality conflicts. We
now require students to log their hours of effort with an MS Forms survey and write a weekly
journal to describe their efforts during the week. The students' journals are part of the OneNote
project notebook, and the journal entries are part of the course grade. The time tracking has
proven to be a rich source of data and insight into team performance. The data analytics allow
tracking of individual efforts on the team (Figure 2). The data in the figure shows that 2 of the
team members seem to be doing most of the effort and that one team member is not contributing.
The time entries have to be justified in the corresponding journal entry. The time data and
journaling have allowed the course grade to reflect more individual effort versus being driven by
the team results.
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Figure 2. Example Student Hours Analysis
Project Data

The initial purpose of the MS Teams site was to capture all project data in one location. This has
worked well but does require that the students are measured on the organization of their site.

The sites have made multi-generational projects easier to manage. It is easier for the new teams
to learn about the efforts of the previous teams and build on that work. The faculty mentors can
also view the team’s effort and ask questions in the chat. A general observation is that students
struggle to keep the task list populated, an area we will focus on in the subsequent course
offerings.

Conclusions

The project to move to MS Teams for the senior design was initially focused on capturing project
and paperless reporting, but it has proven to be much more. A process of time collection and
journaling has been added to track the team members' individual contributions. In most cases,
the time data confirms the qualitative performance you suspect from interacting with the team.
Also, at the programmatic level, we see trends in what teams struggle with that need to be
addressed.



References

[1]

[2]

[3]

[4]

Purdue University, “Welcome to CATME - Smarter Teamwork,” Purdue University.
Accessed: Nov. 27, 2023. [Online]. Available: https://info.catme.org/

J. Bringardner, C. Leslie, G. W. Georgi, and A. M. D’Apice, “Improving efficacy in group
projects with teamwork agreements,” in ASEE Annual Conference and Exposition,
Conference Proceedings, 2016. doi: 10.18260/p.25614.

M. L. Pertegal-Felices, A. Fuster-Guillo, M. L. Rico-Soliveres, J. Azorin-Lopez, and A.
Jimeno-Morenilla, “Practical method of improving the teamwork of engineering students
using team contracts to minimize conflict situations,” |IEEE Access, vol. 7, pp. 65083—
65092, 2019, doi: 10.1109/ACCESS.2019.2916343.

E. P. Douglas and C. C. Chiu, “Implementation of Process Oriented Guided Inquiry
Learning (POGIL) in Engineering,” Adv. Eng. Educ., vol. 3, no. 3, pp. 1-16, 2013.



