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Base Lining Cross Cultural Diversity Attitudesin International Senior
Capstone Projects

Abstract

In this global world, today’s engineer is likelyhave to work in global international teams with
colleagues from other nationalities. The challefoganany engineering curricula is how to includeai
realistic way, this global dimension and incredmedtudent’s awareness of the issues that are
encountered.

In the Purdue University Engineering Technologygoam, an international capstone project was aleate
to increase student awareness of the culturalrdiffies that they will encounter in global projettsis
international capstone project builds on the exigtindustry sponsored, multi-disciplinary capsttesm
project that is required of all students.

In order to assess whether this approach can se@aareness in global cultures, the MGUDS-S form
which assesses cross cultural diversity was usadgess cultural awareness and sensitivity. Uléipat
this form is being used to evaluate whether therivdtional senior capstone project approach caadmp
a change in cross cultural diversity. This studyleres the existing differences in the populatithat
involved in existing on-going multinational projeetprojects with students from Germany and Poland.
Furthermore this study also attempts to evaluaedbponse to this survey tool from a population of
experienced business and technical global profealsio This survey group included participants from
fourteen countries from Europe, North and South Acae Africa, and Asia. The goal for this portioh o
the study was to evaluate the areas where thergtpdpulation has areas that need improvement
compared to experienced global professionals alpdtbeuide the program.

Several significant differences were identifiedossrthe study populations as well as about the Tdwal

use of the word “race” was found to be objectiorablGermany. Across the populations, The MGUDS-
s pointed out that all students show much lowearedt than experience professionals in particigatin
diverse social and cultural activities and appitagjethe impact that diversity can have on self-
understanding and personal growth. In contrhstsurvey data indicates that the student popuakatio
consistently were as emotionally comfortable anelsae with diverse cultures as the more mature
professional population.

Background

In this global world, today's engineer is likelyltave to work in global international teams with
colleagues from other nationalities and culturemsierable effort has been made to define the
attributes and competencies of a global engfriesrd the paper will not attempt to review this bodly
research. Many of these attributes are well reaaghprior to the concept of a global engineer. By
several attributes stand out with more emphasissamificance in the global world of the practicing
engineer. Parkinson conducted a survey of the RIEB Summit on Globalization during which the top
five competencies were identified. Among theseevaar appreciation of other cultures, an ability to
communicate across cultures and in other languagesbility to work in cross cultural teams andldea
with ethnic and cultural diversity and having ateinational work/educational experierfde. addition

the global engineer must have a higher standacdrapetency in the broad range of electronic
communication tools over the internet and overaathirange of ethical and professional standardshwhi
includes a sensitivity to norms other than one’s @auntry. These attributes among others takes@n n
dimensions when put in the global context. Atrhet of these attributes is the heightened awaseokes
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global cultures and a sensitivity to the crossuraltnature of an engineer’s profession. The ehgk for
many engineering curricula is how to include tHabgl dimension in a realistic way.

One of the most common approaches to increasirzpbwareness in engineering programs is the
traditional study abroad programs typically onévar semesters long. However many undergraduate
students do not have the opportunity to travel athend experience and develop communication skills
with others cultures. For many students with rupats in the farmland of the American midwest, the
idea of travel abroad is not in their educationsion and such an experience is not in their cotone

to explore. There are many examples in the liteeadfi undergraduate activities and course sequences
that strive to increase global awareness otherttiagitional study abroad experiences: a two course
sequences with a one semester prbjeith teams formed from two cultures (Sweden, Chih@A), a six
week capstone project with dual cultural teathiSA, Mexico), 6-12 week internships working in
German laboratorié&German, USA)9 and a year-long capstone project thitee cultures (USA,
Romania, Brazilf. Among the lessons learned from these activitiestee following elements for
success: limit the diversity of time zofgimtroduce language, even in condensed form, hamece the
cultural experienceand utilize graduate students in active mentprehiisiting students.

In the School of Engineering Technology capstomgepts are one of the most effective avenues to
synthesize an engineer’s education and therefesept themselves as an opportunity to insert global
awareness. Accreditation bodies including ABET (#&ditation Board for Engineering and Technology)
require such an experience in the curriculum palaity in (h) the broad education necessary to
understand the impact of engineering solutionsgiobhal, economic, environmental, and societal exint
and “j": “a knowledge of the impact of engineeritggghnology solutions in a societal and global
context.” In the School of Engineering Technology, a verycassful program of industry funded, senior
capstone team projects exists as a requiremegtdduation. In 2014-2015 teams of mechanical
engineering technology and electrical and compengineering technology students are addressing 33
projects on a broad range of topics. Some repra$emtand typical projects that can be accomplisired
listed in reference 2 All the projects are real world projects spongdvg industry working on open
ended problems resulting in a design, build andetgserience. Both academic and industry menta's a
provided with weekly interactions with a serieg®fiews based on a modified stage/gate development
process.

Into this well developed and stable senior capsprogct process, an international capstone prbiast
been created and introduced in 2014-2015. Thisnat®mnal capstone project builds on the existing,
industry sponsored, multi-disciplinary capstonertgaoject that is required of all students. In the
international project, half of the team membersstneents from a non-US university. The full team
works on a project proposed by companies with bajltootprint in both the U.S. and in proximityttee
foreign institution. Course materials include stadproject management and systems engineerinlg too
and are augmented with cultural and business pearisearch and reporting. Most of the globalgutoj
is carried out using the full range of electroreerenunication tools such as email, skype, and bliogs.
variation from many of the other non-traditionali@ties, two exchange trips are made with team
members traveling to their opposite foreign loaatidleally the first trip occurs near the initiatiof the
project for planning, organizing and conceptualatThis early face to face meeting has been faand
facilitate the formation of personal relationshipat endure during the project execution and erdanc
both the outcome of the project and the culturpegience. To further enhance the experience, glurin
each visit, the visiting students are lodged wliid lhost students for a total emersion into theucailbf

the country. The framework of this internationgbsimne project addresses key variables identied a
necessary for maximum impact: customers and co-@vsrik both countries, project definition by the
customer and the requirement for demonstrationdpitasion to the customét.

One of the challenges is the synchronization ofitwtitutions regarding two curricula and academic
schedules. Despite the challenges of schedulewdhdecand the intuitive sense that this type of
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experience would increase global awareness, ésgable to measure the impact and efficacy of the
program. This study surveys attitudes of studiota the participating countries including the U.S
students setting a starting point and second, pteta baseline attitudes from global professional
thereby setting a reasonable goal and identifysandeere the students need specific growth.

Assessing Cross Cultural Diversity

There exist already several survey tools to evaluatious aspects of cultural attitudes. The Névil
Guzman Universality-DiversityScale (M-GUDS)-S ia ftimmed version was selected for this broad
survey” because this tool focuses on areas that wouldlbeant to measure a change in attitude as a
result of curriculum changes. Additionally thi®tevas used in studies with similar goals and fotand
be useful***While this study focused on attitude change, fitonsideration will be given to tools that
focus on assessing acquired skill and the abditgdt in appropriate manner consistent with therawgd
attitude. The original Miville-Guzman UniversaliBiversityScale (M-GUDS) was a 45-item instrument
designed to measure an individual’'s Universal-DieeDrientation (UDO), defined as “an attitude of
awareness and acceptance of both similarities diedethces that exist among people”. This 45 iteoi
has been modified and trimmed to 15 items whicliireg less time and has been shown to be as
effective’. In the original tool, as in the compressed tgobups of questions are used to create three
subscales to assess behavioral, cognitive anda@mabtimensions of UDO. The subscales and the
questions used to form the subscales are shovollasd:

1) Diversity of Contact— the students' broad interest in participatindiirerse social and cultural
activities such as music, dance, celebrations agahization which focus on behavior.

1. 1 would like to join an organization that emphasigetting to know people from different
countries.

| would like to go to dances that feature musierf other countries.

| often listen to music from other cultures.

| am interested in learning about the many culttines have existed in this world.

| attend events where | might get to know peopmenfdifferent cultural backgrounds.

akrown

2) Relative Appreciatior-the extent that diversity could have on self-un@derding and personal
growth which is a cognitive element

1. Persons with disabilities can teach me things Ictaot learn elsewhere.

2. | can best understand someone after | get to krawlite/she is both similar to and different from
me.

3. Knowing how a person differs from me greatly entesncur friendship.

4. In getting to know someone, | like knowing both hoe/she differs from me and is similar to me.

5. Knowing about the different experiences of othargbe helps me understand my own problems
better.

3) Comfort With Differences — the degree of emotiac@hfort with individuals of a different
culture (Note that these items are reverse scored)

Getting to know someone of another culture is galyean uncomfortable experience for me.
I am only at ease with people of my culture.

It's really hard for me to feel close to a persémamother culture.

It is very important that a friend agrees with nmenaost issues.

| often feel irritated with persons of a differentiture.

abrwnpE

The MGDUS-s survey uses a six-point Likert scatgiag from strongly disagree to strongly agree and
was initially found to be a good fit with our studfs a result of using this survey, some of theding
in the survey questions has been found to creass @ultural issues. However, with the extensive
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development that supports this survey, the MGFUD&S adopted for this study with only slight
modification.

Populations of the Study

In the present international senior capstone pigjéalf of the team members are students fronma no
U.S. university. The full team works on one intggd project proposed and sponsored by companies
with a global footprint in both the U.S. and in yiraity to the foreign institution. The first two
international teams are as follows: 1)Purdue Usitgewith the Leibniz University of Hannover
sponsored by Lenze Corporation and 2) Purdue Usityerith Gdansk University of Technology
sponsored by Eaton Corporation. Most of the glpbaject is carried out using the full range of
electronic communication tools such as email, skgpd blogs. In addition two exchange trips areenad
with team members traveling to their opposite fgmdbcation. Ideally the first trip occurs near the
initiation of the project for planning, organiziagd conceptualization. This trip took place indbeir
2014 with the Lenze team and will take place in 8ha2015 for the Eaton team. As a result of these
projects, data using the MGUDS-S survey was catbftom these populations:

» the full senior engineering technology capstonescht Purdue of 109 students,

» asubset of that class which was the students wehpaaticipating in the international capstone
experiences (7 students),

» the third year class of 42 electrical engineesnglents at Leibniz University of Hannover,

» the third year class of 117 mechanical engineesindents at Gdansk University of Technology
and finally

» the professional participants in the Global Vidaan The Move program held in Kazan, Russia.

The latter group is made up of experienced pradessibusiness people and entrepreneurs from around
the world including Russia, Mexico, Luxembourg, &aBa, South Africa, Uzbekistan, Brazil, and
Finland. This international group has quite dgf@rdemographics than the other groups and is being
used as a reasonable benchmark for broad mindéespianals already fully aware of the potential
benefits to cross cultural interactions. Furthemrtbe differences from this group and groups wdieints
from several countries could be used to guide &ffiorchange student attitudes. The comparisondasgtw
nationalities further supports specific areas wiigversity could be troublesome and where course
structure could be altered to address the fundtigifiect in these areas. In addition to the survey
guestions, anonymous demographic information wlsated. A summary of the demographics of the

American | Polish German GVOTN! Total
professionals
Male | 88.30% 64.96% | 78.57% 31.82% 72.70%
Undergraduate | 98.94% 99.15% | 64.29% 9.09% 86.88%
International Students | 7.45% 0.00% 26.19% 31.82% 8.87%
More than one Language | 60.64% 95.73% | 92.86% 95.45% 82.98%
Study Abroad | 31.91% 17.09% | 45.24% 59.09% 30.14%
Sample Size | 94 117 42 22 281

Table 1 Demographics of the four sampling groups
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Question Specific Average |Sigma Average |Sigma Difference |Sigma Diff
1.1 WOI‘J|d like to join f‘m organization that emphasizes getting to know people 436 190 573 0.46 137 20.40
from different countries
2. Persons with disabilities can teach me things I could not learn elsewhere 4.56 1.06 5.27 1.03 0.71 11.67
3. Getting to know someone of another race is generally an uncomfortable
. 1.91 1.07 2.05 1.68 0.14 211
experience to me
4.1 would like to go to dances that feature music from other countries 3.69 1.46 5.00 1.07 1.31 15.89
5.1can b-est understand someone after | get to know how he/she is both similar 446 0.98 482 133 0.36 6.23
to and different from me
6.1 am only at ease with people of my race 2.08 1.09 1.45 0.96 0.63 10.12
7.1 often listen to music of other cultures 3.91 1.44 4.91 1.23 1.00 12.26
8. Knowing how a person differs from me greatly enhances our friendship 4.05 1.19 4,23 1.66 0.18 2.56
9. It's really hard for me to feel close to a person from another race 2.00 1.05 1.50 0.91 0.50 8.37
10. I am interested in learning about the many cultures that have existed in this
4.50 1.17 5.45 1.30 0.95 14.02
world
11. In getting to know someone, | like knowing both how he/she differs from
L 4.44 1.02 5.00 0.87 0.56 9.60
me and is similar to me
12. Itis very important that a friend agrees with me on most issues 3.28 1.33 3.55 1.57 0.27 3.45
13. 1 attend events where | might get to know people from different racial 3.63 141 .18 0.80 1.25 15.78
backgrounds
14. K i bout the diff t i f oth le hel
nowing about the different experiences of other people helps me 402 123 541 0.50 0.99 14.34
understand my own problems better
15. 1 often feel irritated by persons of a different race 2.15 1.20 1.55 1.10 0.61 8.81

Table 2 Full survey result comparing student atttito experienced professional attitudes

four populations is shown in Table 1.

Results of the Surveys

In analyzing the survey data, it was found thdearer view of the data was presented by compdhieg
three subscale described in an earlier sectionttas@pproach has been followed in this paperak w
necessary to reverse the numerical values forrtiaienal comfort subscale since the questionsah th
subscale were stated in reverse response value.

In table 2 and 3, a comparison of the entire stugepulation versus the professional group is maike.
expected, on most levels, the students’ diversaws are lower than the professional. Student and
professionals are statistically close regardingte@nal comfort with different cultures. However
significant differences appear relative to behagiod cognitive appreciation subscales. This difiee
may be strongly influenced not only by professiamqglerience but by an older and more mature

Student Professional :
: : Difference
Population Population
Diversity of Contac0.38 26.27 5.89
Relative Appreciatior21.92 24.73 2.80
Emotional Comfori23.57 24.91 1.34

Table 3 Comparison of Entire Student PopulatioRrmfessional group according
to subscales of diversity attitudes
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it)ur?)); d None Difference
Diversity of ContacP2.16 19.61 -2.55
Relative Appreciatior23.36 21.30 -2.06
Emotional Comfor24.00 23.39 -0.60
second .
None Difference
language
Diversity of Contact19.10 20.65 1.55
Relative Appreciatior21.14 22.08 0.95
Emotional Comfort25.31 23.22 -2.09
Male Female Difference
Diversity of Contactl9.54 22.63 3.10
Relative Appreciatior21.33 23.52 2.19
Emotional Comfor23.55 23.85 0.30
Table 4 Analysis of demographic factors influending MGDUS-S survey

population.

The composite of the student groups was analyzative2to multiple demographic factors: abilityan
second language, participation in study abroadgander in table 4. While the emotional comfort with
other cultures appears to be similar across gearteexperience abroad, the study abroad group
appreciates the impact of cultural diversity angksdt in a variety of activities. Emotional comtfavith
other cultures is significantly increased with &piln a second language. This data confirms expeg
with capstone projects where even a limited degfé@nguage skill reduces anxiety and increases
comfort. Clearly in our data, males are dramatyciaiés active in seeking culture diversity and
appreciating its impact on their development thantlae female populations.

A comparison of the American to German undergraahutgtble 5 indicates that American students scored
higher in all areas of cultural diversity, the lasgvariation being the emotional comfort with erént
cultures with still a large difference in apprematfor the impact of cultural diversity. Drillinfyirther

into the multiple questions in the emotional corhf@tegory, the largest difference between
German/American students comes from the questlming at ease with people of another culture.” This
difference is reduced if German graduate studeetfaluded in the results suggesting an effeeigniig

and maturity. The data also suggests that, indhéegt of an international project, initial relatghips

may be more difficult between American and Gerntadents.

A comparison of the American to Polish undergraesiat table 6 indicates that the Polish and Amarica
students are very similar in attitudes to behaviooatact and appreciation of the impact of cukura
differences. Interestingly these two groups diffignificantly in the emotional comfort in crossing
cultural lines. The data suggests that, in theeodndf an international project, relationships rbayeasier
between American and Polish students while ingiradounters may be more strained until relationships
are created and emotional bridges establishedadilne thigher emotional comfort of American students

American German Difference:
Diversity of Contactl9.77 18.46 -1.31
Relative Appreciatiorz2.11 19.22 -2.89
Emotional Comfort25.36 21.61 -3.75

Table 5 A comparison of attitudes to cultural dsigrfrom American
undergraduate students versus German undergrastudents.
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American Polish Difference

Diversity of Contact19.77 20.10 0.33
Relative Appreciatior22.11 21.72 -0.38
Emotional Comfort25.36 22.47 -2.89

Table 6 A comparison of attitudes to cultural dsigrfrom American
undergraduate students versus Polish undergrasiuatents.

German Polish Difference
Diversity of Contactl9.38 20.10 0.72
Relative Appreciatior20.49 21.72 1.23
Emotional Comfor21.59 22.47 0.88

Table 7 A comparison of attitudes to cultural dsigrfrom German undergraduate
students versus Polish undergraduate students

Finally a comparison between the German and Pahslergraduate students can be made.

Given the results of the comparisons relative toeAnan undergraduate students, the results in
table 7 are not surprising.

The final aspect of this study must return to thginal goal of the study: to give guidance to the
development of curriculum and activities that addrdeficiencies in the preparation of
engineering students. In tables 8 and 9 the Amenimdergraduate students are compared to the
group of international professionals. Clearly muia that introduces the excitement of events
and activities that form an integral part of otheltures is important. This conclusion is clear in
the diversity of contact subscale on all five af tfjuestions in this subscale. Furthermore
increasing the awareness of engineering studemtsperiences in other cultures and

understanding how these experiences may impacttigrovtheir own lives could stimulate
discussion and reflection.

American Professional Group Difference
Diversity of Contactl9.77 26.27 6.50
Relative Appreciatior22.11 24.73 2.62
Emotional Comfor25.36 24.91 -0.45

Table 8 A comparison of American undergraduateestudttitudes to attitudes from a group of
global professionals.
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Question Specific Average Sigma Average Sigma Difference [Sigma Diff
1.1 Id like to joi ization that hasi tting to ki |
WOI:J ike to join jam organization that emphasizes getting to know people 406 118 .73 0.46 oy o
from different countries
2. Persons with disabilities can teach me things | could not learn elsewhere 4.63 1.10 5.27 1.03 0.64 6.28
3. Get'.ung to know someone of another race is generally an uncomfortable 175 0.96 2.05 168 0.30 2.80
experience to me
4. | would like to go to dances that feature music from other countries 3.50 1.36 5.00 1.07 1.50 12.25
5.1 can best understand someone after | get to know how he/she is both similar
R 4.60 0.98 4.82 1.33 0.22 2.20
to and different from me
6.1am only at ease with people of my race 1.63 0.83 1.45 0.96 0.18 2.23
7. 1 often listen to music of other cultures 3.45 1.53 4.91 1.23 1.46 10.53
8. Knowing how a person differs from me greatly enhances our friendship 4.04 1.31 4.23 1.66 0.18 1.43
9. It's really hard for me to feel close to a person from another race 1.63 0.90 1.50 0.91 0.13 1.57
10. | am interested in learning about the many cultures that have existed in this
4.48 1.30 5.45 1.30 0.97 7.99
world
11. In getting to know someone, | like knowing both how he/she differs from
. 4.56 1.13 5.00 0.87 0.44 4.35
me and is similar to me
12. Itis very important that a friend agrees with me on most issues 2.73 1.13 3.55 1.57 0.82 7.12
13. | attend events where | might get to know people from different racial 3.88 135 5.18 0.80 130 10.99
backgrounds
14.K i bout the diff t i f oth le hel
nowing about the different experiences of other people helps me 427 133 5.1 0.50 114 0.99
understand my own problems better
15. 1 often feel irritated by persons of a different race 1.89 1.22 1.55 1.10 0.35 3.10

Table 9 A comparison of American undergraduateestudttitudes to attitudes from a group of global

professionals.

Conclusions and Suggested Approaches

Certainly the present analysis of the data fromsatsurveys is at a high level and deserves, ahgetjl
further study investigating variations and finausture. Nevertheless this analysis suggests some

constructive assessments that can help guide clumicand anticipate issues developing team dynamics

1) In future surveys, the MGUDS-S survey will be editand the words “race” will be replaced with

the word “culture”. The work “race” was found to imsulting to German students.

2) ltis important to bridge the emotional comfort deggween students early in the formation of
international teams. Face to face interaction khoccur early and may overcome some of the

issues regarding team dynamics.

3) Curricula activities should include an awarenessianolvement in events and aspects of other

cultures in order to increase awareness in crdssraudiversity.
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