Engagement in Practice: Engaging Undergraduate Students in a

Multidisciplinary Service-Learning Environment



Background and motivation

In today’s integrated society, professionals and students alike rarely work solely with
members of their own discipline and must learn to work collaboratively with others to solve
problems. Increasingly, evidence supports the claim that millennials, in particular, are more
likely to be engaged in problem solving if they feel that they can make a difference through the
work that they are doing. Universities should support students’ aspirations to contribute to
society through coursework that helps integrate multidisciplinary classrooms and serve the
surrounding communities. Because of the logistical demands that accompany these types of
projects, service-learning courses can be difficult to establish.

This past year, we created a distance-based service-learning project that integrated
students enrolled in three different disciplines: industrial distribution (ID), technology
management (TCMG), and sociology (SOCI). The goal of this project was to address food access
and distribution disparities. Students from these three disciplines met once a week as a united
class and once a week separately to learn skills pertinent to their respective courses. Students
worked in small multidisciplinary groups paired with a food pantry in the region. To fully
understand the challenges that the food pantries were experiencing, students met remotely with
agents from the pantries using teleconferencing technology (e.g. Skype or WebEXx). In this
service-learning course, students were able to positively impact the community while
simultaneously learning discipline-specific knowledge and developing their multidisciplinary

communication, problem-solving, and research skills.

Project design and execution

According to Bringle and Hatcher [1], service-learning was defined as a “course-based,
credit bearing educational experience in which students (a) participate in an organized service
activity that meets identified community needs, and (b) reflect on the service activity in such a
way as to gain further understanding of course content, a broader appreciation of the discipline,
and an enhanced sense of personal values and civic responsibility” (p. 112).” Service-learning
has been proven to benefit students in many ways. More specifically, service learning has been
found to enhance students’ collaboration skills [2], civic engagement, interpersonal skills [3], [4],

and their ability to apply knowledge to problem-solving [5].



Our service-learning course was based on Chickering & Ehrmann’s seven principles for
good practice in undergraduate education [6] as well as Kolb’s Cycle of Experiential Learning
[7]. Because we consider reflection to be a critical component of student learning [8] and
service-learning [9], we incorporated reflection assignments that gave students the chance to
integrate their service experiences in this course with the disciplinary course materials. With
these principles in mind, our service-learning course has two components: traditional face-to-
face classroom learning and civic-engagement activities that took place outside of classroom that

focus on 1) collaboration with peers; 2) active learning and exploration.

Justification for multidisciplinary service-learning

There are many reasons to create a multidisciplinary environment. Previous literature
shows that multidisciplinary team experiences simulate real world work environments, prepare
(especially engineering) students for their future careers [10], enhance students’ moral
development [11], multicultural competence, and civic engagement [12]. For engineering majors,
“an ability to function on multidisciplinary teams” was listed by The Accreditation Board of
Engineering and Technology (ABET) as one of its desired educational outcomes [13]. A
multidisciplinary service-learning approach has been used in computer-related academic
programs as well to design for social change [14] and software development [15], as well as in
the teaching of sociology [16], [17]. Furthermore, a multidisciplinary approach that paired
engineering and non-engineering majors was successful in improving students’ problem-solving
and learning outcomes [10],[18],[19], [20], [21].

All integral and functional solutions consider people, processes, and technology. As a
result, we attempted to incorporate these three aspects to ensure that our students’ solutions
would be well-designed and impactful. With this in mind, we opened our multidisciplinary
service-learning course to students enrolled in three different courses during the spring 2017
semester. These courses included IDIS 343 (Industrial Logistics), TCMG 412 (Contemporary
Issues in Technology Management), and SOCI 217 (Introduction to Race and Ethnicity). There
were 120 undergraduate students enrolled in this pilot semester. Students met in their discipline-
specific courses every Tuesday and as a collective unit every Thursday. The course structure is

shown in [Fig. 1] below.



Figure 1. Service learning course structure and team formation, spring 2017.
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Note: depending on its size, a food pantry might have more than one student group assigned.

This service-learning course combined classroom learning with community engagement
activities to enhance students’ learning through a hands-on experience involving peer
collaboration, critical thinking and reflection. Students were divided into 28 small,
multidisciplinary groups. Each group had at least one student from each course. These 28 teams
worked with 15 food pantries/banks across Texas to help assess organizational needs and
operational efficiency. Students were not given a specific problem to solve in advance. Rather,
they were instructed to communicate with their partner agencies remotely (e.g. by using Skype or
WebEXx conference software) to find out what types of challenges the agency was experiencing.
Students were prompted to conduct a needs assessment and create a feasible solution for
challenges that they identified by integrating their discipline-specific knowledge. To facilitate the
development of their needs assessment and project solutions, students completed several

different group assignments over the course of the semester [Tab. 1].



Table 1. Project deliverables, service-learning pilot semester (spring 2017).

Project Deliverables

Goal of Assignment

Group Contracts

Self-assessment focusing on individual strength and weakness,
learn to develop a pan to work productively and collaboratively.

Writing Center Consultations

Improve digital communication and presentation skills.

Report on State of Hunger in Texas

Learn to conduct research and understand the big picture of hunger
status in Texas.

Report on Community Partner Challenges

Report on discipline-specific challenges at the food pantries.

Report on Existing Food Assistance
Programs

Learn the current policies to help envision a solution for food
pantry agencies.

Statement of Work for Community Partner

Create integrative solutions across respective disciplines.

Survey for Community Partner

Learn how to design a survey and get feedback for their proposed
solutions.

Needs Assessment for Community Partner

Identify organizational issues for designated food pantries.

Final Presentation to Agencies

Foster creativity and presentation, storyboarding skills.

To explore students’ learning outcomes, opinions about the course design, and experience

working in teams, we conducted IRB-approved research throughout the pilot semester. At the

beginning of the semester, students signed a consent form to indicate whether they wanted to

participate in the research project. We collected both quantitative and qualitative data throughout

the spring 2017 semester including face-to-face interviews, course evaluations, reflection

assighments, a pre-survey, and a post-survey (see Tab. 2 below). These assessments combined

open-ended, Likert scale, and multiple-choice style questions. All research instruments were IRB

approved, and the responses of students who indicated that they did not want to participate were

dropped before any data was analyzed. The quantitative data were analyzed in SPSS 20.0

(Statistical Package for the Social Sciences), and the qualitative data were transcribed, coded and

analyzed in NVIVO 11.




Table 2. Research assessment for service-learning class, spring 2017.

Assessments Format Participants Date sent

Pre-test Qualtrics survey All students enrolled, 112 respondents Jan. 26 2017

General Reflection Qualtrics survey Random sample of all students enrolled, 30 Apr. 19 2017
respondents

IDIS students Reflection [eCampus assignment Random sample of IDIS students enrolled, 50 |Apr. 23 2017
respondents

Reflection 2 Qualtrics survey Random sample of all students enrolled, 18 Apr. 26 2017
respondents

Final interview Face-to-face Recruited from all students enrolled, 10 April 26 2017
respondents

Post-test Qualtrics survey All students enrolled, 96 respondents Apr.28 2017

Service-learning impacts on students’ learning

Although the improvement of course grades was not our primary goal, we were curious
to see how the service-learning component influenced students’ learning outcomes. The IDIS
343 (Distribution Logistics) class had three sections, section 501, 502 and section 503, which
were taught by the same professor. The three sections were intended to cover the same material
and were assessed using several of the same instruments including seven homework assignments
and two exams. However, only one of the three sections was involved in the service-learning
project and utilized the accompanying deliverables listed in Table 1. To examine difference in
students’ learning outcomes between the three IDIS classes, we compared the grades of the
students on shared assignments. We ran an independent t-test in SPSS to compare 128 ID
students enrolled in the two regular sections (control group), and 60 ID students enrolled in the
service-learning section (experimental group). The average exam | grade was 164 points out of
200 possible points for SL students and 168 for non-SL students. The average exam Il grade for
SL students was 170 and 176 for non-SL students. Although SL students obtained slightly lower
grades than non-SL students, the difference was not statistically significant (sig. values > 0.05
for the t-test). We then compared ID students’ homework grades using the averaged the grades of
seven homework assignments. SL students had slightly higher average homework grades (15.02
out of 20 points) than non-SL students (14.99 out of 20 points), the difference was not
statistically significant (sig. value > .05). Furthermore, when comparing the outcomes for

service-learning students across majors, engineering students scored slightly higher final grades



(886.04 out of 1,000 points) than non-engineering majors (885.99 out of 1,000 points) although

the difference was not statistically significant (sig. value > .05).

Student interviews

We recruited ten students with different academic majors for face-to-face interviews. The
goal of these interviews was to understand students’ course experiences and how these
experiences influenced the development of their critical thinking, leadership, and problem
solving skills. After analyzing the data, several themes emerged: (1) experiences with a
multidisciplinary service-learning course design vs. traditional course design, (2) project
ambiguity, and (3) students’ perceived personal growth.

Course Design. Compared to traditional courses, this service-learning course was
different in several ways. To begin with, students thought that this project was very meaningful.
As one student commented,

“They [the food pantries] are so close by so it’s something tangible, it’s in our backyard,
this is something that we can actually help and just our contacts being so positive and
excited for us was very helpful.”

Several of the students also felt that the multidisciplinary nature of the course made
communication and coordination difficult. As one student said, “The group members didn’t
really mesh well together.” However, they agreed that it also provided ample opportunity to learn
in a real-world environment. As these two students remarked,

“The other two members brought in other ideas that wouldn’t have been thought of...”

“I understand the importance of group projects, it’s awesome, it’s a collaborative world

and we are very social people. Learning to work in a group was great ... | think there were

students who learned to work in group projects better so | think that can be applied to any

career.”

Project Ambiguity. Students also pointed out that the open-ended problem-solving
process and flexible project structure was frustrating at times. They also expressed regrets about

their inability to visit their partner pantries in person.



“It was a little harder being an open project, we ourselves had to come up with an idea,
we as ourselves had to come up with how we are going to do it and everything else that
encompassed it.”

“Unique problems can come up and you never know what’s going to happen and you
have to be prepared for the situation, so that helped, but at the same time | felt like a job
would be more structured.”

“With the traditional course, everything is set like you have your stuff, and then this one
it was kinda hard because it depended on other factors, like the agency getting back to
you, and information, and trying to get all the data, it was a little bit harder, but they were
really helpful and understanding about it so I think that helped a lot.”

“I wished that [visit to food pantry] could have happened, because hearing about what a
non-profit does is different from witnessing it and seeing exactly what you’re doing.”

Personal Growth. When asked if they felt the course had influenced their
personal/professional growth, the answers were quite positive:

“[The group project] definitely improved [my leadership skills], because sometimes you
just have to take charge and be willing to communicate your honest feelings like what
needs to be done to get things done.”

“Working with the other IDIS student, [my collaboration skill was] definitely [improved]
a lot because normally | just do it by myself but working with someone else | had to get
everything to flow and so that improved a lot.”

Course evaluations

At the end of the semester, we collected engineering students’ feedback regarding course
content, instructors, and fairness of grading. The majority of the students considered the grading
as fair, and the aspects they liked about this course included the meaningful project ideas,

learning opportunity beyond classroom, enthusiastic and knowledgeable instructor, and the



informative content of course materials. Below are some excerpts from students’ course
evaluations:

“[The instructor] cares about social issues and wants to increase students' awareness”; “I
love being able to incorporate class concepts in the real world”; “She [the instructor]
knows what she’s talking about and can transfer knowledge well to us”; “She cares about
her students understanding of the material.”

The aspects of this course that they did not like included the disorganized structure, and
perceived communication barriers. Below are some comments made by the IDIS students.

“Group essays are way to[o] confusing to organize and everyone has a different voice
when they write.”

“Not enough office hours.”

“Answers to questions aren’t always clear.”

Consistent with the face-to-face interviews, students had mixed feelings regarding the
group project. When ask for additional comments about the course and the instructor, some
students answered:

“I enjoyed working with my group and I believed I actually learned ‘real life’ things™;
“The Famine to Feast project was good but the deadline was not set well.”

“TAs were brutal on us for not knowing what was going on. We were unfortunate to get
an agency that doesn’t communicate well...”

“I personally really enjoyed the famine to feast part of this course, but | know many
students strongly disagree. | think they simply did not want to put more work than what

they’re used to.”

Lessons learned from the pilot semester
The first-year pilot semester provided many insights with regard to course design. From

the students’ perspective, this multidisciplinary service-learning project had both positive and



negative influences on their course experience and learning outcomes. For instance, letting
students conduct open-ended needs assessments for the food pantries added difficulty to the
service-learning project and slowed down project progress. Although student groups were
intentionally designed to be multidisciplinary, it made collaboration and team management more
challenging. We did not do very well engaging with the food pantry agencies, one student group,
for example, indicated that their food bank agency was difficult to contact. In another case, the
food pantry ended up working more efficiently with one of their students groups than the other.
As a result, communication between one group and the agency was less efficient than with the

other - which slowed down project development for the less favored group.

Conclusions and next steps

We expected the service-learning component to positively influence students’ learning
outcomes [1], [2]. However, one of the indicators of learning outcomes, course grades, did not
differ for service-learning IDIS students and regular IDIS students. This could be simply because
they learned the same disciplinary knowledge and were tested on the same technical content. It
also reflected that although the service-learning project added a lot of extra workload, it did not
negatively influence service-learning IDIS students’ course grades, which proved that service-
learning project and technical learning were well balanced.

Students’ interviews and course evaluations revealed that there is great potential for this
service-learning course. Though students felt this particular project (not the course) lacked
structure, they still believed that working this type of impactful project motivated them to engage
in the project. By collaborating with multidisciplinary teams, the students reported they gained
awareness of social issues, as well as improved their critical thinking, problem solving,
leadership, and communication skills, which are also indicators of good learning outcomes.

The results of this study were meaningful in two ways. First, the outcomes of the service-
learning project demonstrated the synergy of multidisciplinary knowledge in resolving existing
social issues, i.e. students from different academic backgrounds helped local food pantries to
serve more people at a lower cost through collaboration. Secondly, it helped us better identify the
gap between what is offered by this course and students’ actual needs. Based on the lessons
learned from this pilot semester, we have made several changes to the course design. In our

second semester, only students taking course credits from IDIS and SOCI were allowed to enroll.



We also added new participation rules for food pantry agencies to improve communication and
engagement between students and their partner agencies. Pantries that could not commit to
attending at least four conference calls with their assigned student groups, for example, were
disqualified from the program. To ensure students were more fully prepared for the course
project, we also sought to clarify specific project objectives and deliverables for each student
group and to emphasize the importance of group contracts and peer evaluations. To increase
students’ understanding of how food banks and food pantries work, we also added a mandatory
field trip to CTFB.

Excitingly, our strategic partner, Central Texas Food Bank (CTFB) is now allocating
funds to reward food pantries based on the impact, feasibility, and creativity of student project
proposals. Because of this addition, and the added stipulation that pantries identify a problem for
students to work on ahead of time, we are expecting to see higher levels of student and agency
motivation and engagement. With this monetary award at stake, we also anticipate an

improvement in the quality of this year’s project proposals.
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