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Connecting classrooms across borders to engineer a process to  
manufacture a Tequila bottle 

 
Abstract. International teamwork is a skill valued by employers with a global footprint. 

Development of the engineering workforce to meet the demands of an increasingly global 
industry includes skills beyond the mastering of the technical content. In this project, we 

connected groups from Clemson University (CU) in the US and ITESO Guadalajara in Mexico 
in a 9-week project to engineer a process to manufacture a commemorative Tequila bottle. We 

picked a Tequila bottle to emphasize its cultural background, degree of spread around the world, 
and familiarity to the students. All activities were online, and the project was framed as COIL. 

The course in CU, of 34 mechanical engineering majors, was Manufacturing Processes and their 
Applications; the course at ITESO, of 22 students total with 14 industrial engineering and the 

rest business administration majors, was Manufacturing Services and Strategies. The course was 
required for graduation for all engineering majors and optional for business majors. The project 

was split into 5 major team deliverables, mapping a COIL framework as follows: in week 1, 
emphasizing team building and the development of trust; in weeks 2, 3 and 5, comparative 

discussion, team organization; and in week  9, collaborative project work. Different speakers 
from industry facilitated discussion on international teamwork and supply chain. There were 

individual reflections in week 1 and 9, before and after the project. Assessment was done 
through these student reflections; as well as student reflections and course evaluations at the end 
of the semester when they compared the international project to other aspects of the class.  In this 

presentation, we will report the analysis of the perspectives from the students, lessons learned, 
and plans to make this type of project scalable to larger classrooms, given the expected increase 

in size of the groups in the near future. 
 
 
1. Introduction 
International teamwork is a skill valued by employers with a global footprint and one of the key 
elements of organization success or failure. Teamwork has been shown to increase innovation, 
efficiency , and productivity [1,2], and when nurturing, boost higher employee morale. All these 
elements directly affect the bottom-line results of the company. The current strategy of global 
companies is to have a complete value stream across the globe, which is facilitated by 
international supply chain programs and the localization of manufacturing centers according to 
market demand and cost. Such a scenario thus creates the necessity for collaboration between 
employees of multiple backgrounds and located in multiple geographical locations. For example, 
to build a telecommunication server to meet a market in Canada, research and development may 
be done in the US; supply vendors may be located in China, Malaysia, and Korea; and 
manufacturing and assembly be done in Mexico, before the system is shipped to Canada. For this 
business model to be sustainable, human capital with problem solving skills, tolerance for 
ambiguity, adaptability, communication, curiosity, and time management are mostly required. 



Furthermore, developing a global culture in a multi-national company requires team members 
with the motivation and skill to nurture intercultural communication as well as understanding 
world issues. Indeed, those individuals who demonstrate deeper cross-cultural knowledge and 
skills score higher with recruiters and are preferred by employers [3]. 
 
Hence, there is value in continuing integrating international education into traditional 
engineering curricula.  Several surveys and studies developed by job recruiters, hiring companies 
and universities show the benefits of integrating global competencies to the educational curricula 
[4]. To this end, we connected groups from universities in Mexico and the US in a multi-week 
project to engineer a process to manufacture a commemorative Tequila bottle. All activities were 
online, and the project was framed as a Collaborative Online International Learning (COIL). We 
report the process followed to implement this pilot program, the analysis of the perspectives 
from the students, lessons learned, and plans to make this type of project scalable to larger 
classrooms, given the expected increase in size of the groups in the near future.  
 
2. Program Description 
2.1 Inception and Background  
This program was implemented in the Fall Semester of 2021 between Clemson University in 
Clemson, South Carolina, US (UTC-5) and the Instituto Tecnológico y de Estudios Superiores de 
Occidente (ITESO) in Guadalajara, Mexico (UTC-6). The course instructors in ITESO and CU 
are childhood friends whose career paths led them to teaching complementary courses in their 
home institutions. Upon discussion of their teaching endeavors and cognizant of the importance 
of international teamwork, the possibility of a collaboration to link their classrooms emerged in 
Spring 2021.  Through online collaboration and under the auspices of their home institutions, 
they developed the program based on a COIL framework [5] during the summer of 2021. The 
international expertise of the faculty is as follows: a professor of practice at ITESO  who has 
more than 18 years experience in multiple global companies and a track record of collaborating 
with team members from the US, Canada, China, Japan, France, Brazil, Italy, Germany, Finland, 
England, Ireland, Malaysia, Korea, Israel, Hungary, Singapore, Argentina, Spain, Sweden, and 
Vietnam within the context of developing suppliers, acquiring equipment,  sharing best practices 
and benchmarking, R&D and new product introductions, develop sales strategies,  and final 
customer service; and an associate professor at CU with international experience in Mexico, 
India, Spain, Republic of Korea, and Switzerland where he lived and held different research 
appointments in interdisciplinary topics, including micro and nanofabrication processes.  
 
The project was conceived as the engineering of a process to manufacture a commemorative 
tequila bottle. The choice of tequila bottle was done with the rationale that such a topic will help 
the students explore the different cultural, economic, and social contexts of tequila for both US 
and Mexico groups. The specification of commemorative was established to give freedom to the 



students and incite them to identify a potential market. The official project language was set to 
English.  
 
2.2 Implementation of 
The duration of the project was set to 9 weeks during Fall 2021, corresponding to weeks 2-11 in 
a 16-week semester. The start week of the semester at CU and ITESO was the same. Given the 
disparity in the course scheduling due to constraints particular to each partner institution, this 
COIL project was implemented as asynchronous. The project activities were split into 5 major 
team deliverables (TD), mapping a COIL framework as follows: in project week 1, TD1 was 
evidence of an icebreaker emphasizing team building and the development of trust; in weeks 2, 3 
and 4, the TD deliverables of the same number emphasizing comparative discussion and team 
organization; and in week  8, a TD5 in the form of a formal report that evidenced collaborative 
project work. Detailed description of each deliverable is presented in the appendix. Different 
speakers from industry facilitated discussion on international teamwork and supply chain 
throughout this time frame. Individual reflections in week 1 and 9, before and after the bulk of 
their collaborative work, were due. The COIL project represented 20% of the final grade for all 
students and the team deliverables were weighted as follows: TD1-4 10% each, and TD5 50%. 
Each of the individual reflections were worth 5% of the COIL project and full credit was 
awarded for thoughtful reflection, regardless of its content.   The course in CU, of 34 mechanical 
engineering majors, focused on manufacturing processes and the delivery mode was in-person; 
the course at ITESO, of 22 students total with 14 industrial engineering and the rest business 
administration majors, focused on manufacturing services and strategies and the delivery mode 
was online. The course at their home institution was required for graduation for all engineering 
majors and optional for business majors. The course was a 3 credit hour in the US and equivalent 
in Mexico. Students did not know about the international project at the time of course 
enrollment. They were made aware of it and its weight on the course grade during the first day of 
the semester. 11 project teams were formed, with most teams including 3 students from CU and 
2 from ITESO. Local sub-teams at CU and ITESO were formed by the students but the 
international teaming was done arbitrarily by the instructors. 
 
A kickoff lecture was prepared in collaboration by the faculty and presented to each classroom 
independently. This 50-minute kickoff lecture presented the geographical location of both 
institutions, background of COIL, faculty background and connection, detailed explanation of 
the project, timeline, and deliverables; as well as tips of how to get started using the AIR 
(Activation, Interaction, Reflection) process [6]. 
 
2.3 Assessment and Data Analysis 
Grading of all deliverables was done by both faculty in collaboration. The rubric used to grade 
all team deliverables, as well as the different components of deliverable 5, is presented here as an 
appendix.  



 
Multiple reflections from all students were obtained. Students could submit their reflections in 
English or Spanish. The first individual student reflection before the project asked the student to 
elaborate on the following prompts: B1) Why is it important to nurture the skill of international 
teamwork? B2) Elaborate on the skills that are necessary to be a productive member of an 
international, multi-cultural team, and B3) How well prepared are you to work in an international 
team?  The second reflection after the project included the prompts: A1) What skills/attitudes of 
yours contributed the most to the productivity/efficiency/cohesiveness of the team? A2) What 
skills/attitudes of yours did not always positively impact the productivity/efficiency/cohesiveness 
of the team? And A3) How has your perception of international teamwork changed during the 
project? The purpose of these surveys was to be able to compare if/what changed in the students’ 
perspective after having the collaboration experience. The third reflection at the end of the 
semester asked students to elaborate on the impact of the different activities in the course, 
including the international project, when meeting the course objectives. This reflection was only 
gathered from CU students.  
 
All reflections were first anonymized and then manually analyzed in search of patterns and 
insights. Reflections submitted in Spanish were translated using Google Translation services 
(https://translate.google.com/) to allow for direct comparison of all reflections. The translations 
were checked by the authors, who are all bilingual, to confirm the original meaning was 
preserved. Given that the information collected was mostly qualitative, word clouds were 
generated to aid in the comparative analysis of the students at CU and ITESO. Word clouds are 
“simple yet powerful visual representation object for text processing, which shows the most 
frequent word with bigger and bolder letters, and with different colors.”[7] Word clouds were 
generated in Monkey Learn (https://monkeylearn.com/word-cloud/). Among the numerous 
electronic word clouds generators available online, Monkey Learn was chosen due to the 
possibility of going beyond simple word counting and identifying complete terms formed by two 
or three concept words, such as “language skills” and “team member”. 
 
One of the authors at CU presented this analysis to the CU students in-person and guided a 
discussion about their experience and potential steps the students could take to improve their role 
when working with international colleagues. Similar analysis was delivered online to the ITESO 
students by the ITESO faculty. Of note, the presenting author at CU was previously a diplomatic 
officer for the Guatemalan government, has over 12 years’ experience in international 
negotiation, cross-cultural training and multilingual skills obtained during multiple assignments 
in Guatemala, Italy, Argentina, and the US. 
 
 
 
 



3. Results and Discussion 
3.1 Challenges observed during program implementation 
Few challenges were observed throughout the semester. Differences in the class schedule, CU in 
the early morning and ITESO late in the evening, required the project to be conducted 
asynchronously and this impacted engagement between student teams as they reported it was 
hard to find times in common to schedule meetings. The majority of the students in CU were 
fully dedicated to their course load while ~80% of the ITESO students had regular jobs on top of 
their course load. This further accentuated the challenge of finding enough time to work together 
in the project. The difference in language was expected to be a barrier. ITESO students reported 
that it was challenging communicating all of their ideas in English, but that the CU students were 
empathetic and worked together to explain the activities. Few CU students were proficient in 
Spanish and those teams reported that such expertise greatly benefited initial collaboration. Of 
note, ITESO students must obtain an English certificate, i.e. more than specific number of points 
in TOEFL, to graduate. Faculty estimated that all ITESO students had at least a B1 English level 
per the Common European Framework of Reference for Languages. As noted above, the ITESO 
course was a requirement for industrial engineers and was also open to business majors. The lack 
of proper technical background of the business administration students was a challenge since this 
made a few of them feel out of context and not prepared to contribute as they were expected. The 
timeline of the project was a challenge as well. Students reported excessive workload for the first 
few weeks of the semester, which prevented them from engaging in more conscious social 
interaction with their international peers. The deadline for TD5 was extended for a week (project 
week 8 to 9) to accommodate student requests for more time. This change also affected the 
deadline for the second individual reflection. Considering such changes, the project effectively 
had a duration of 10 weeks. 
 
3.2 Grades 
The mean of the grades achieved by the group in all team deliverables, TD1-TD5, are shown in 
Table 1. Note that TD5 included three main components as specified in the appendix. TD4 was a 
group reflection of the status of their team at the middle of the project. Full credit was achieved 
by submitting a thorough reflection, regardless of its contents. Comparison of the mean grades to 
previous semesters is not reported since the conditions of the courses as delivered in previous 
semesters do not grant basis for comparison.  
 
3.3 Student Feedback  
The comparative analysis of student reflections showed a pattern of commonalities between the 
two groups that helped determine that the international collaboration experience affected both 
sides in a similar way, even when some relevant differences were identified. 
 
 
 



 
Table 1. Mean of the grades achieved by the group in all team deliverables 

 
Deliverable 

TD
1 

TD
2 

TD
3 

TD
4 

TD5 TOTAL 

    Manufacturing 
Process 

Discussion Communi
cation 

 

Weight in 
project 

10 10 10 10 28 12 10 90 

Mean grade 
from all 
groups 

9.4 7.9 7.6 10 23 10.2 8.7 77 

 
3.3.1 Individual reflections before project 
Detailed analysis of the reflections to question B1 showed that the majority of the students 
agreed that nurturing the skills of international teamwork was positive, in some cases essential, 
for one’s professional and personal development. The reflections revolved around the benefits 
the experience could bring: exposure to a different cultural background, opportunities to learn 
and improve their own perspective and their knowledge of another language. Both sides agreed 
that having a broader view of the world through their teammates' eyes opens opportunities for 
their future, but were also cautiously optimistic about the results of this collaboration, 
acknowledging the potential issues they could find. As shown in figs. 1A and D, “teamwork”, 
“experience”, “culture” “team member” and “language” were the most common aspects students 
on both sides mentioned in their answers to the question of why it is important to nurture the skill 
of international teamwork.  Less frequent but still mentioned several times on the answers among 
both sides, was the anxiety towards a common project that was going to be designed and carried 
out taking in consideration more than their own perspective.  In that sense, the most common 
words were “point of view”, “different place/background”, and “language barriers”.  Of note, the 
most common words illustrated in figs. 1A and D are well correlated to the key terms introduced 
to the students during the kick-off lecture before the project.  
 



 
Fig. 1 Word clouds showing the most common words in the individual reflections before the 

project for all students: Question B1 for A) CU and D) ITESO; Question B2 for B) CU and E) 
ITESO; and Question 3 for C) CU and F) ITESO.  

 
Regarding question B2 where students were asked to elaborate on the skills that are necessary to 
be a productive member of an international, multi-cultural team, students agreed that 
communication was the main skill they should foster. Both sides  also acknowledged that 
communication can be challenging when not all the members speak the same native language,  
live in the same time zone or have similar schedules. The reflections to question B2 were less 
uniform than those on the first question, as the focus for ITESO students' responses showed that 
their main concerns were time related and English proficiency.  Their answers matched the group 
description, in which it was highlighted that ITESO students took the class in the afternoons, 
usually after work and not all came from the same major. Another interesting highlight from the 
ITESO students’ feedback is the positive approach towards learning from a different culture and 
their personal relation with their team members. In contrast, time management was not a 
recurrent concern to CU students, though they all mentioned their will to be a productive 
member to their teams. In addition, some students also recognized that patience and a proper 
management of potential language barriers should be counted as skills they all should develop 
and foster during this process. As shown in figs. 1B and E CU’s most frequent words were 
“communication”, “team”, “language” (or language barriers), “productive member”, “different 
time zone”, “culture” and “patience”. ITESO’s most frequent words were “communication”, 
“English language”, “responsibility”,” culture” and “teamwork”. 
 
In regard to question B3: How well prepared are you to work in an international team?, both 
sides agreed on being fairly well prepared to work on an international team, though their 



approaches were significantly different. CU students expressed more confidence in their 
preparation, most of them even mentioned previous experiences in high school or college, and 
most considered themselves very well equipped to face the challenge. For some students, this 
was an opportunity to practice the Spanish they learned in school and were looking forward to it. 
ITESO students were more cautious at the moment of evaluating their own preparedness, 
emphasizing that the language barrier could be a big challenge, and some indicated not having 
any previous experience but willing to learn and adapt if necessary. One aspect that all students 
emphasized was their confidence in online tools and dynamics to aid their communication and 
facilitate coordination. The students mentioned words such as “google translator” or working 
online, as reliable resources for their teamwork. The word clouds, figs. 1C and F, capture these 
sentiments. For CU students, the word cloud shows the same pattern, highlighting (past) 
“experience” and the names of companies and/or the geographical location of previous 
opportunities they might have had (i.e. Bosch, San Luis Potosi, international internships). For 
ITESO students, the words that appeared more frequently were “experience”, “challenge”, 
“language” and not as frequent but relevant, “first time” (see red arrow in fig. 1F). 
 
3.3.2 Individual reflections after the project 
The second set of questions, collected after the completion of the international collaboration 
project, was analyzed following the same methodology used for the first survey. The results can 
be visualized on the fig. 2, and discussed below.  
 

 
Fig. 2 Word clouds showing the most common words in the individual reflections before the 

project for all students: Question A1 for A) CU and D) ITESO; Question A2 for B) CU and E) 
ITESO; and Question A3 for C) CU and F) ITESO.  

 



Detailed analysis of the reflections to question A1, about how the student's personal 
skills/attitudes contributed to teamwork, showed that the students on both sides considered their 
communication abilities and time management were their strongest contributors to teamwork. In 
addition, ITESO students also mentioned their commitment and responsibility to attend the 
working meetings was key. All students identified their competent usage of communication 
platforms such as  Zoom as a strong skill during this process. The most frequent words shown for 
CU students were “communications” (or communication skills), “time management”, (positive) 
“attitude”, and “Zoom meeting”. As per ITESO students, the most frequent words were “time”, 
“responsibility”, “good communications”, “efficiency”, “commitment” and “Zoom meeting” 
(figs. 2A and D). 
 
Question A2, about the students’ personal skills and attitudes that did not contribute to 
teamwork, the responses showed different perspectives and challenges that CU and ITESO 
students faced during the collaboration project and not all the challenges were necessarily related 
to personal skills, but more to external issues, such as different time zones or working schedules. 
The word clouds in this particular question highlight these different perspectives and not the 
common ground, as the previous did. With this in mind, the analysis focused on identifying the 
main differences to take in consideration for further occasions. CU students considered that their 
least beneficial skills/attitudes were the lack of constant communication, the difficulty to match 
schedules and short patience in cases of frustration. They also recognized that the language 
barrier added an extra challenge while working in coordination (fig. 2B). ITESO students, on the 
other hand, expressed that the limited knowledge of the technical language was a challenge, 
especially for those who also struggle with communicating in English language. Several ITESO 
students opened up about a characteristic they considered cultural: procrastination and “leave 
things to the last minute” (expressed in different ways, highlighted with red arrow on fig. 2B), 
which clashed with CU students’ intention to do things in advance or with what was considered 
plenty of time. Most common words on CU students’ feedback for this question were “time 
management”, “time”, “deadline” and “patience”. For ITESO students the most common words 
were “time”, “technical language”, “doubt”, “lack of motivation” and “greater procrastination” 
(both highlighted by red arrows in fig. 2E). 
 
In regard to question A3, about how their perspective changed during the project most of the 
students on both sides agreed that their perspectives did change during the project. Most ITESO 
students acknowledged that prior to the collaboration, they stressed over the potential reactions 
of teammates from the other institution to what they considered a personal challenge 
(complicated schedules, language difficulties, different ideas) and that during the project, they 
discovered that their peers were more considerate, patient and empathetic than they expected. 
ITESO students also considered the project a valuable experience and some even mentioned it 
gave them the chance to make new friends in the US. CU students, on the other hand, also 
expressed that their perspective changed during the project and acknowledged that the 



experience was more challenging than expected and that it required a deeper compromise on 
their part, as well as learning to see things from a different perspective. Students also recognized 
the main challenges they faced and how they resolved them while working with ITESO students. 
Another relevant aspect found in their feedback is that most of the students considered the 
project a positive experience that taught them important life and work-related skills. As shown in 
figs. 2C and F respectively, the most frequent words for CU students were “international 
teamwork”, “perception”, “time”, “language barriers”, “cultural difference” and “time zone 
difference”; for ITESO students, the most frequent words were “experience”, “way of working”, 
“good communications”, “clash of culture” and “great satisfaction”. 
 
3.3.3 Individual reflections of the international project in the context of the entire course 
CU students responded to one last question in which the instructor requested their feedback on 
the international project in the context of the whole class, to determine the impact this specific 
assignment had for their overall learning. In general, CU students concluded that the 
international collaboration project was novel, valuable and it was a good learning experience, 
though they acknowledged that the project was more complicated than initially expected and 
required an intentional effort to learn from a different culture, different practices and even 
significant communication challenges. Other students highlighted the specific aspects of the 
manufacturing process learned on each step of the project, mentioning specifically glass 
manufacturing, blow process and bottle design. Another group of students considered that the 
main lesson was learning from a real-life experience and context, to develop valuable skills that 
will be useful when they graduate and may join transnational companies and multicultural teams.  

 
Fig. 3 Word clouds showing the most common words in the individual reflection from CU 

students at the end of the semester. 



 
One relevant aspect that came from this final reflection is that the CU students considered that 
the international project had a heavier load of work and shorter time to comply than other 
deliverables during the rest of the course.  In general, students gave a high score to the learning 
outcomes of the international collaboration in the context of the whole class, but for future 
occasions they would like to have some additional time to coordinate and interact with the 
teammates from ITESO. The most frequently mentioned words were “manufacturing process”, 
“glass manufacturing”, “process”, “different culture”, “learning experience” and “valuable 
experience” (fig. 3) 
 
4. Concluding Remarks 
Development of the engineering workforce to meet the demands of an increasingly global 
industry includes skills beyond the mastering of the technical content. As the world becomes 
more globalized and the physical boundaries fade, especially in the past 20 years, authors have 
focused on identifying and understanding the necessary skills to be competitive in a diverse and 
dynamic environment [8]. These skills, known in the education field as “Global Competence” 
refer to “multi-dimensional construct that requires a combination of knowledge, skills, attitudes 
and values successfully applied to global issues or intercultural situations”. More specifically for 
engineering education, previous authors have identified five categorical topics comprising global 
competence: cross-cultural communication, cross-cultural disposition, world knowledge, cross-
cultural teams, and engineering-specific cross-cultural competencies[9]. Cross-cultural 
communication refers to an evident knowledge and ability to communicate in a second language 
and cultural communication rules, while representing their own. Cross-cultural disposition refers 
to a desire to understand cultures beyond one's own and the development of cross-cultural 
attitudes and beliefs. World knowledge refers to nurturing an awareness of world events, 
different cultures, languages, geography, and related social components. Cross-cultural teams 
refers to the ability to work in an international team towards a common goal, addressing cultural 
diversity in a positive manner. Lastly, engineering-specific cross-cultural competencies refer to 
the student’s demonstrated understanding of the influence of culture on the engineering 
profession practices. Within this scope, few lessons learned in this pilot program are described 
next. 
 
The formal team deliverables incentivized students to find ways to establish team 
communication. Challenges included language barriers, disparate course schedules, and time 
conflicts with other student activities, including full-time jobs. Multiple tools for online 
collaboration exist nowadays and the students made extensive use of them. However, students 
reported that the compressed timeline of the project on top of other activities in the course 
prevented them from engaging with their international peers as much as they would have liked. 
Future iterations will benefit from a timeline that is better distributed across a longer time span 
than 10 weeks. This can release time that can be used by the students to learn more about each 



other to increase their world knowledge, improve their cross-cultural communication and 
continue to nurture their cross-cultural disposition.  However, spending such time release for 
these activities should be further incentivized, perhaps in the form of extra credit for evidence of 
activities that show how the students are deepening their relationship beyond working together 
towards a common project deliverable. A framework for students to continuously assess their 
improvements on communication skills should also be facilitated at the beginning of the project. 
 
Language barriers were an expected challenge. However, the fact that English proficiency is a 
requisite for graduation for ITESO students significantly diminished such a challenge. However, 
future iterations of this program will benefit from actions that boost the confidence of non-
English speakers early on the program towards identifying their needs early and minimize the 
time a team would spend assessing the real language proficiency of each other. Empathy must be 
continuously emphasized to help the team reach a working collaboration as a base to develop a 
durable connection. The formation of cross-cultural teams would benefit from a more methodical 
approach. As mentioned above, assessing in advance how many (if any) of the CU and ITESO 
students are fully bilingual can allow for optimal placement across all groups. The presence of a 
bilingual team member could support the group to keep communication channels open and assist 
others struggling with language challenges.  
 
Analysis of the first reflection shows that most of the students were already predisposed to make 
the best out of this novel international experience and reflected an overall positive attitude, even 
though anxiety about the outcome was mentioned by several students. Although cross-cultural 
disposition might have waned right after the delivery of TD5, it was again strong at the end of 
the semester when students evaluated the international project among other class activities.  
Reinforcing disposition throughout the project is crucial. An appropriate weight of the 
international project on the final grade must be determined, not too low to keep students engaged 
despite the challenges that will arise, and not too high to maintain the process to overcome 
challenges as a learning experience rather than a frustrating exercise that is perceived as an 
impossible barrier, that will then likely be labeled as unnecessary, to a desired grade for the 
course. Clearly defining the expected workload for each deliverable, will also enable the 
instructor to better structure the deliverables and for students to better manage their resources. 
Besides the modified timeline and extra credit incentives proposed above, periodic check-ins 
should be implemented that emphasize activities that help students continuously internalize the 
experience and help them deal with feelings, perceptions, and challenges that have arisen. This is 
important as few students reported feeling frustrated during the process, and others perceived 
that their teammates did not commit as much. While such feelings are common in the workplace, 
it is important for faculty not to underestimate them and provide tools to help students improve 
their emotional intelligence.  Implementation of a tool to facilitate self-assessment of one’s 
collaboration skills [10] would also be beneficial, coupled with time that encourages the team 
members to discuss their self-assessments in a safe space. 



 
Towards increasing the skill of nurturing an awareness of world events, different cultures, 
languages, geography, and related social components, the project assignment, i.e. a process to 
manufacture a commemorative Tequila bottle, and description of team deliverables could be 
further refined to obviate the need for students to learn more about the context of the product and 
better incentivize the discussion of the implications of the manufacturing process beyond 
technical specifications.  
 
Though the word clouds are useful to highlight commonalities among teams responding the same 
questions, it also limits the analysis of the students' responses as a whole. To be able to discuss in 
detail with the students, a thorough and continuous review of their responses was necessary, 
which also allowed the possibility to identify similar ideas and identify further insights that may 
have been overlooked in initial review. However, this process can take significant time. In future 
iterations, we aim at determining in advance the purpose of the information that will be collected 
via students’ feedback to identify potential challenges while processing and analyzing the data. 
This will also help finding the most useful tools to represent the results. While translation of 
Spanish to English was necessary to consolidate all data, in the future we will consider the 
impact of limiting all answers to English. In this case, students could use translation services 
before submitting their answer. However, maintaining the meaning of their reflections through a 
translation will be crucial. Alternatively, we are in the quest for analytical techniques and tools 
that provide the same value regardless of the input language.  
 
We agree that teaching  global competencies as part of the engineering curricula is associated 
with challenges [8] including establishing an instructor team with the proper motivation and 
expertise, finding available time for planning and implementation, and benefiting from 
institutional resources and encouragement to lower the implementation curve. While the 
perception of significant challenges to incorporating global competencies into the engineering 
curricula still remains a common argument against internationalization of the curriculum among 
hesitant faculty, the students appreciate and largely enjoy such learning experiences. 
Furthermore, employers continue to value them.  We thus argue that the incorporation of these 
real-life experiences into the curriculum is worth the extra effort as they allow for students to 
nurture useful skills and tools to face future challenges with confidence. 
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Appendix. Rubric used to grade deliverables from students.

 



 



 
 
 


