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Building Communication Skills in Supply Chain Management and Facility 

Logistics Curriculum through Multi-institutional Virtual Teaming 
 

 

Abstract 

 

Engineering managers and other technology-based business professionals who possess cross-

organizational and cross-cultural communication skills, along with traditional quantitative 

abilities, are more adept at handling the demands of the global supply chain environment.  

Mastery of these skills must begin in the classroom and should be an essential component of 

supply chain management curriculum in engineering management and industrial engineering 

departments.  Providing real world opportunities that explore collaboration across organizational 

cultures, time zones, and practice gives students a tremendous competitive advantage as they 

enter the workforce and fosters experience-based learning.  This paper details the creation of an 

integrated supply chain curriculum between engineering management and industrial engineering 

departments at four universities and examines the value-added skills achieved through the 

addition of a global, virtual student project environment.  This partnership includes two 

universities in the U.S., one in Puerto Rico, and one in Spain.  Assessment is addressed through 

both internal and external assessment mechanisms.  These include the use of individual course 

evaluation data, pre and post-test measures of progress toward learning goals and evaluation by 

an external reviewer with expertise in curriculum design and course improvement. 

 

Introduction 

 

Global strategies and skill sets are essential to meet the challenges of the modern business 

environment.  Engineering managers and other technology-based business professionals must be 

prepared to excel in a variety of social, political, and cultural settings.  Awareness of these 

business strategies must begin in the classroom and should be an essential component of supply 

chain-logistics management programs.  The importance of globalizing the curriculum has long 

been recognized as an important facet of preparing students to meet the demands of the modern 

marketplace.  Accreditation bodies stress the importance of building programs that not only 

contain a global emphasis, but also include adequate assessment measures to assure student 

learning and success with established objectives.   

 

This paper details an ongoing curriculum development effort between four engineering 

departments, two in the U.S., one in Puerto Rico, and one in Spain.  The partnership between 

Missouri University of Science and Technology (Missouri S&T), Colorado State University-

Pueblo (CSUP), University of Puerto Rico-Mayaguez (UPRM), and Universidad Publica de 

Navarra (UPNA) is developing an integrated supply chain management curriculum designed to 

foster effective communication skills. The collaborative environment created by the investigators 

allows for concurrent development of curriculum materials capable of addressing identified 

needs in the realm of global sustainability.  The goal is to produce an educational curriculum that 

produces an engineer or engineering manager who has a thorough understanding of the logistics 

of sustainable manufacturing processes and is well able to communicate with colleagues from 

around the globe. The central topics will be integrated within existing course curricula in a 

seamless manner. A framework for using multi-institutional partnerships is developed to provide 
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students with real world opportunities that explore collaboration across organizational cultures, 

time zones, and practice.  This framework fosters experience-based learning and examines the 

value-added communication skills achieved through the addition of a global, virtual student 

project environment to supply chain-logistics management courses.   

 

Literature Review 

 

The globalization of the world economy and the impact of technology on workforce preparation 

and curriculum design are reflected in the literature and showcase a strong awareness of the 

value of globalizing the curriculum.  This shift is readily apparent when comparing the concerns 

of authors in past decades over lack of global awareness with the strong advocacy and promotion 

of globalization in current literature
2, 10, 18

. 

 

Traditional supply chain courses provide students with very limited introductions to global 

processes and concepts.  Only 2.9% of the students sampled in the 1980s and 90s felt that they 

had sufficient knowledge of global marketing to allow them to compete in the complex 

international distribution system
2, 19

.  The past decade has seen improvement.  This is due in part 

to the recognition of the importance of globalization by national accreditation bodies
8
.  A global 

perspective is heavily stressed by the Accreditation Board for Engineering and Technology, Inc. 

(ABET), the American Assembly of Collegiate Schools of Business (AACSB) and the 

Association of Collegiate Business Schools and Programs (ACBSP) in their accreditation 

standards.   

 

Students must possess more than technical competence.  Strong communication skills are 

essential for global innovation and organizational effectiveness.  Supply chain courses should 

include opportunities to practice communication skills as well as discussions of current global 

issues
18

.  Examining curriculum design for many engineering management and management of 

technology programs reveals a lack of conceptual focus on key business issues.  The bulk stress 

mathematical decision theory as a first priority followed by management process.  This does a 

disservice to students by providing inadequate emphasis on interpersonal communications and 

leadership. These issues are equally critical for effective curriculum design in areas such as 

transportation-logistics
7
.  

 

The existing literature shares common threads stressing the necessity of preparing today’s 

students for a world shaped by global processes and communication patterns.  An important first 

step is awareness that what works for one country may not guarantee success in another.  

Reducing ethnocentricity in students can be accomplished by the addition of coursework 

exploring the global perspective or redesigning existing curriculum to include global 

components. A redesign that infuses global concepts throughout a student’s degree program may 

prove effective in providing skills and experiences that will provide students with a greater 

awareness of the impact of globalization on the modern workforce. The remainder of this paper 

showcases a multi-institutional collaborative designed to create a framework for structured, 

global projects across international borders and university boundaries. 
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Collaborative Partnering Framework: Development of Integrated Coursework 

 

A global, multi-institutional partnership between four engineering departments is used to address 

a recognized need to create true opportunities for global learning
15, 16

 by future engineering 

managers. Globalization of students and programs must be infused through a united front from 

university governing bodies to the classroom
10

. Cross-cultural training programs that devise 

methodologies to assist students in the development of goals and take into consideration the role 

those goals play on student development of skills is the most effective in providing global 

frameworks
11

. Integration will be accomplished on several levels. Common themes of global 

sustainability and scalability are introduced in existing courses. Teaching cases, notes, and other 

materials are being developed for use in all partner institutions by faculty collaborators. Faculty 

will develop learning goals, objectives, and assessments for themed materials using virtual 

collaborative software. Integration is reinforced through the creation of multi-institution student 

group projects on themed materials. Faculty exchanges and virtual interaction with student 

groups from all institutions will simulate organizational complexity for participating students and 

provide diverse points of view and experiences that will further enhance learning opportunities. 

Group projects will cross institutional and course boundaries to develop knowledge of cross-

functional teams beyond textbook descriptions. Student participants are at the senior/graduate 

level; each team will include students from all partner schools and relevant course offerings 

during any given semester (see Table 1).   

 

Courses are being redesigned to add vital components necessary to implement this pedagogy. A 

table of equivalent courses for partner schools is presented below. Course descriptions, syllabi, 

curriculum modules, and other materials will be available as completed through a project 

website. This table identifies relevant topics needed for the integrated curriculum and 

coordinates the topic with existing courses offered at all partner universities. In some cases 

topics are covered in multiple courses or combined. This is indicated as appropriate in Table 1. 
 

Course Topic  Missouri 

S&T  

CSUP  UPRM UPNA 

Supply chain management  EMGT 366  EN 477  ININ 4075  88322  

Industrial Systems 

Simulations  

EMGT 356  EN 420  ININ 4022 / 

ININ 4018  

35419  

Production Planning and 

Scheduling  

EMGT 372  EN 477  ININ 4039  35422  

Materials Handling and 

Plant Layout  

EMGT 257  EN 475  ININ 4040  Various  

Facilities Planning  EMGT 357  EN 475  ININ 4040  35422  

Table 1: Courses by Topic for All Partners 

 

Global Collaborative Learning: Use of Virtual Teams 

 

The collaborative projects approach was designed as the equivalent of a multi-institutional 

capstone course.  Research teams consist of students from all cooperating institutions.  Students 
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are required to collaborate on course projects utilizing various methods of communication and 

contact consistent with the creation of an international classroom
12

.  This approach provides the 

basis for an experience with global, sustainable supply chain issues, and also provides students 

with experience in a real world of intercultural communications, time zones, time management 

and virtual teaming.  Although project descriptions are provided, deliberate ambiguity is created 

in terms of the establishment of milestones and project objectives to more naturally simulate 

virtual teaming in global organizations.   

 

Pedagogy is developed for global supply chain and materials/infrastructure education programs 

that incorporate global virtual teams as part of a methodology for producing global knowledge 

workers. Virtual teams are defined as groups of geographically and organizationally dispersed 

knowledge workers brought together across time and space through information and 

communication technologies (i.e., email, videoconferencing, or other computer-mediated 

communication system) on an “as-needed basis” in response to specific needs or to complete 

unique projects
13, 14, 9, 3

.  Members of these working arrangements rarely, if ever, see each other.  

  

To be considered virtual, a team must have three attributes.  First, it must be a functioning team, 

a collection of individuals who are interdependent in their tasks, share responsibility for 

outcomes, see themselves and are viewed by others as an intact social unit embedded in one of 

more social systems, and collectively manage their relationships across organizational 

boundaries
4, 6, 1

.  This requirement differentiates this working arrangement from groups.  Simply 

communicating with others electronically does not transform a grouping of people into a virtual 

team.  Virtual teams must have real tasks to perform, interdependent members, and shared 

outcomes which are of higher quality than outcomes obtained if members had worked separately 

and all individual efforts were combined.  Awareness of these factors will be incorporated into 

project guidelines and teaching notes.  Finally, the challenges of virtual team leadership will be 

addressed through identification of leadership roles.  The standard virtual team consists of two 

types of leaders:  the task leader, and the social leader
14

.  The task leader is oriented to the 

activities of the team, and makes decisions required to accomplish results.  In a similar vein to 

earlier theories regarding task-oriented leadership (e.g., the Managerial Grid), meeting 

productivity measures is the determinant of success for this leader.  The social leader is oriented 

toward creating feelings of group identity, status, attractiveness, and personal satisfaction.  A 

cohesive team is the determinant of success for this leader, and is equally critical to the virtual 

team for maintenance. 

 

Students are assigned to teams consisting of students from all partner universities and required to 

collaborate on course projects utilizing various methods of communication and contact 

consistent with the creation of an international classroom
12

. This approach provides the basis for 

an experience with global supply chain issues, and also provides students with real-world 

experience in intercultural communications, time zones, time management and virtual teaming. 

Projects are comparative in nature between organizational supply chain management approaches 

across international boundaries. This allows each team to have familiarity with supply chain 

elements common in their own region, but also requires that each team member study and learn 

from team members about another culture. Example projects include electric vehicles 

manufacture and hydrogen fuel cell powered industrial forklifts. P
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Team project presentations are required and must include input from all virtual teammates. This 

further emphasizes the demands of asynchronous work in a global workforce. The structure of 

the class projects will include goal setting behavior for the projects and intercultural relations. 

Research has shown that goal setting behavior significantly enhances the participant's 

performance 
17 

and plays an instrumental role in improving the student’s self-efficacy and 

intrinsic interest in the task. In addition the course design allows for the creation of specific 

tasks, roles, and learning goals. Specifically, each student is assigned tasks and is part of a team-

directed management structure; this structure includes the election of leaders for each sub-team 

and the team at large. In addition, tasks are divided up into smaller focused tasks with frequent 

reporting requirements, and specific questions that explore intercultural relations, 

communications and learning styles must be included. This specific task, role and learning goal 

focus has been identified as the necessary components for a successful intercultural learning 

environment
5
. The structure of the class projects was specifically designed to include goal 

setting behavior for the projects and intercultural relations.  Research has shown that goal setting 

behavior significantly enhances a participant's performance
17

 and plays an instrumental role in 

improving student self-efficacy and intrinsic interest in the task. In addition the course design 

allows for the creation of specific tasks, roles, and learning goals.  Specifically, each student is 

identified as either project manager or researcher; tasks are divided up into smaller focused tasks 

with frequent reporting requirements, and specific questions directed toward the intercultural 

relations, communications and learning are included.  This specific task, role and learning goal 

focus has been identified as a necessary component for a successful intercultural learning 

environment
5
. 

  

Assessment 

 

Assessment of project results are evaluated using an external reviewer through a combination of 

pre- and post-test assessments of student learning in the realm of sustainability, measures of 

global knowledge and multicultural learning, and student engagement. The assessment 

framework is used to evaluate the ongoing project activities and the overall performance. It 

consists of two types of evaluation: Implementation Evaluation and Performance Evaluation. 

Implementation Evaluation is performed to assess whether the project is being conducted as 

planned. Performance Evaluation assesses the progress made by the participants in meeting the 

project goals, and evaluates the extent to which the outcomes have been realized.  

 

In order to document outcomes of the project, participating students complete pre and post online 

surveys adapted from prior successful programs. Survey questions pertain to the direct benefits 

of the program (e.g., attitudes toward sustainability, acquisition of a range of skills, interest in a 

career in science or engineering, self-confidence, and student perceptions of experiences with 

virtual teaming). To assess whether course experiences lead to change in participants’ 

dispositions or beliefs, the program will use pre and post online surveys designed to gather 

information on students’ attitudes, skills, self-confidence, interest in careers, and perceptions of 

experiences related to integrated virtual teaming.  For virtual teaming metrics include 

communication level, leadership, and performance as a unit
4, 6, 1

. Quantitative data will be 

analyzed with the Statistical Package for the Social Sciences (SPSS) to test for statistically 

significant differences from pre to post. P
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Faculty mentors also complete online surveys. Since mentoring is one of the hardest, yet most 

rewarding activities in the program, survey questions clarify outcomes of mentoring relationships 

and probe for descriptive information specific to the experience. It is important to document 

direct benefits of the program in terms of continued participation in activities, retention in 

engineering and science majors, academic performance in related courses, changes in self-

confidence, and pursuit of career goals. Thus, the program will maintain a database of 

participants, including demographic information, major, research work, and career.  

 

Directions for Future Research and Preliminary Conclusions 

 

Although concepts of globalization and effective communication are being integrated into the 

curriculum, the effectiveness of methods has not yet been fully analyzed.  The full implications 

of what this means in terms of longitudinal success beyond the classroom experience has yet to 

be determined.  What does it mean to fully integrate a curriculum?  Attitudes may change over 

the course of a semester, but are these changes long-term?  Do changes in attitude continue into 

the workplace after graduation?  Future research will examine these questions and the extent to 

which attitudes are changed and a more global perspective is achieved by tracking graduates of 

the program into the workforce and conducting periodic surveys to determine whether 

enthusiasm and perceived value for the instructional approach has waned over time.     

 

A function of education is to broaden the global understanding of those under our charge.  Just as 

we equip students with the technical competencies necessary to function as local business 

professionals, we must also prepare students with a global perspective that can allow them to 

function wherever opportunities lie. Today’s marketplace and virtual business environs showcase 

this on a daily basis.  To fail to recognize this or to keep diversity limited to the context of the 

workplace does a great disservice to our students.  We are an increasingly global community. 

Increasing numbers of US-based companies are seeking markets in foreign countries, and as well 

as corresponding increases in international companies doing business in the United States.  Not 

everyone with whom we interact on a daily basis will share our values or customs regarding 

work.  Seeking to understand the business models and cultures that impact the supply chain of 

regional business provides skills that enhance the chances for success for future engineers and 

engineering managers both in the classroom and the workplace. 
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