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Work in Progress: Investigating the impact of international education on
cultural understanding, health disparities and collaboration through project-
based learning

Introduction

Internationalization and promotion of global understanding are important areas of focus for
educators with interdisciplinary approaches emphasizing international health issues, causes, and
technology-based solutions of global health issues. To effectively solve global health issues,
people from different backgrounds must come together to develop innovative solutions.
However, prior to addressing the problem, gaining a basic understanding of cultural differences
and collaborating with different people is an essential skill to develop. This understanding can be
gained in the classroom to prepare students to be global changemakers and leaders in the global
health and technology field. Previous studies have indicated that international service-learning
opportunities via study abroad programs contribute to development of intercultural competencies
and promote increased awareness of global health issues [1-4]. Acknowledging the
interdependence of our world, we have designed a “Biomedical Innovations for Global Impact”
course that connects participating students with a global and local network of students, faculty,
community partners, and mentors, and invites them to develop viable solutions to pressing health
care or sanitation related challenges in different locations around the world. It is our hope that
creating a global collaborative classroom environment will encourage students to develop
cultural understanding in conjunction with the tools for product development.

The “Biomedical Innovations for Global Impact” (BMEG 4593/SEVI14103) course offered by the
Departments of Biomedical Engineering in the College of Engineering and the Department of
Strategy, Entrepreneurship, & Venture Innovation in the Walton College of Business at the
University of Arkansas focuses on specific problems triggered by healthcare challenges and
gives students the opportunity to work creatively with students from different countries and
disciplines. The course is designed to include students from the United States, Panama, and
India. Business and engineering professors instruct students on the importance of the design
process during product development, and how global health needs impact the process. All
students are placed in teams with a clinical advisor and consist of students from different majors.
At the end of the semester, each interdisciplinary team present their proposed solution to meet
the targeted global health need. The purpose of the course is to develop critical thinking skills,
learn about the product design process, and expose students to international collaborations and
healthcare issues around the world by creating engineering solutions. Our ongoing work-in-
progress is focused on investigating the impact of the project-based learning course on cultural
understanding, health disparities and collaboration.

Methods

Survey

This project collected qualitative and quantitative data through pre-course and post-course
surveys administered using the Qualtrics system. Two 30-question surveys were used for data
collection. The questions in the pre-course survey were framed to gauge the students’
perspectives and expectations of the course; while each post-course survey question was slightly



modified to assess if course objectives were met. The surveys collected qualitative data through
short-answer questions focused on four themes: personal growth, professional development,
educational experience, and cultural understanding. This data is collected at the beginning and
end of the course to observe the course’s impact on the students experience. Quantitative data
was collected with Likert scale questions focused on the four different categories. Students
representing three countries (Panama, India, and the US) participated in the study. University of
Arkansas Institutional Review Board (#2209420237A001) determined to be exempt.

Data analysis

The data collected from the survey was exported and graphed using GraphPad. For Likert
questions, percentages of each response were calculated and grouped together by country to be
graphed. All questions were grouped according to their associated category to draw conclusions.

Results

The surveys provided information about student feedback on their experience and knowledge
gained in the course. It was intended to measure the students’ educational experience,
professional development, personal growth, and cultural understanding.

Educational Experience

To measure educational experience, 14 Likert-scale questions were asked. These questions and
the student response distributions are shown in Fig 1 and Table 1. In evaluating question 28, we
noted that 72% of students agreed and 27% strongly agreed that they understand the process
behind the design process from idea to prototype. For question 13, 75% of students agreed that
they learned how to better determine the way in which limited infrastructure and resources is
capable of meeting (or not) a growing demand. Only 15% of students disagreed with the learning
objective, indicating that the methods of instruction used in the course were effective. Overall,
majority of the students agreed that the course contributed to positive educational experiences.
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Figure 1. Student responses to the questions regarding educational experience, reported as a percentage.

We then decided to evaluate the student responses for each of the questions from both the pre-
course and post-course surveys to determine if the educational experiences matched student
expectations. After evaluating all the combined data, three individual comparisons were created
for the different student groups: India, Panama, and the US. A one-way ANOVA comparison
across the different groups, indicated that there was no significant difference in pre-course and



post-course responses for all questions (Fig 2) and even between student groups across different
countries (data not shown), indicating that that the course outcomes met student expectations.
Results also indicate that an inclusive educational environment for a diverse group of students
was created and upheld. Majority of the questions had a median score of 4 out of 5, indicating
that most students agreed with the statements as listed in Table 1.
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Figure 2. Summary of student response scores to all the survey questions (Table 1) related to educational
experiences. (Pre-course response (n= 23); Post-course response (n= 19). Statistical analysis indicated that there was
no significant difference in responses for each question from the pre-course and post-course survey (ns- not
significant).

Preliminary Conclusions and Ongoing Work

The results of this study provide evidence on how effective project-based learning approaches
are at addressing global healthcare needs through biomedical innovation and contribute to
student learning. In our analysis of educational experience through Likert-scale survey questions,
we noticed that all students, irrespective of their location, had similar responses for each survey
question with no significant difference between the pre-course and post-course responses. The
high mean values for each survey question post-course is an indication that the course outcomes
were met and aligned with the high expectations that the students expressed for each question in
the post-course survey. The questions in the educational experience category gauged students'
understanding of product development, implementation, viability and scalability. Many of the
students commented on learning about the financial and business models for product
development as an important component of the course, indicating the usefulness of this
component in helping students better develop low-cost sustainable solutions with potential for
broad impact across diverse populations. In the future, we plan on engaging with non-
governmental organizations like ‘Physicians for Peace’ to provide valuable insights and
perspectives on real-world challenges that are experienced in clinical settings across the globe.
This would help broaden students’ understanding of healthcare disparities and help develop skills
for working in interdisciplinary teams to solve problems. Due to the broad overall impact of the
course, we are continuing to analyze the date from three additional categories related to cultural
understanding, professional development, and personal growth. This work will broadly
investigate and seek to improve cultural competencies, and healthcare entrepreneurship across
diverse groups in biomedical engineering education. With the guidance of this study, we will
enrich the biomedical engineering curriculum and develop courses that promote empathy,
solidarity, and transnational, multidisciplinary, multi-sector collaboration, making sure common
problems are solved with common solutions.
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