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Abstract— In recent years, there is a growing trend of
engaging engineering students on international development
projects in developing and underdeveloped countries. One such
example would be International service learning projects (IESL)
associated with the EPICS (Engineering Project in Community
Services). There are also several other engineering organizations
dedicated towards the needs in developed and developing
countries such as Engineering without Borders, and Engineering
for Sustainable World. These programs require engineering
students, young professionals, and faculty members to get
directly involved in international development initiatives and
projects in the developing and underdeveloped countries.
Traditionally, in the Service-learning literature, most of the
studies have focused on the learning outcomes, perspectives, and
experiences of the students in the domestic service learning
programs. Although the research in domestic service learning
program grounds in theory and the implications and results are
valuable and useful, because of the complexities of cross-cultural
differences associated with IESL programs, these findings may
not be suitable and applicable for international service learning
(IESL) programs. Through this paper, we report the lesson
learned by the students and the faculty members engaged in an
IESL program. Our initial findings suggest the intended as well
as unintended lessons learned by the students and the faculty
members engaged in the IESL program. We believe that the
findings from this study will contribute to the growing literature
of the engineering service learning research. The findings from
this study can help the students and the faculty members engaged
in IESL programs to set up a better understanding of the
expectations from the IESL programs. The findings will also be
useful for those service learning programs who engaged with
International community partners. Last but not the least, these
findings can provide insight for improving IESL program
structures and may also inform further investigations of other
international partnerships by providing a baseline of presented
four international engineering service learning partnership in
this study.
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I. INTRODUCTION

Traditionally, in the service—learning literature, most
studies have been focused on the learning outcomes,
perspectives, and experiences of the students engaged in the
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domestic service learning programs (Bringle & Steinberg,
2010; Cruz &Giles, 2000). For instance, studies have shown
that service learning has a powerful impact on students’
personal development (Eyler, Giles & Schmeide, 1996;
Kendrick, 1996; Waterman, 1993) and students tend to develop
an increased sense of social responsibility when involved in
service learning projects (Eyler & Giles, 1996; Giles & Eyler,
1994; Gray et al, 1996; Kendrick, 1996; Markus, Howard, &
King, 1993; Myers-Lipton, 1996). However, little research to
date has focused on the experiences of the other stakeholders
engaged (faculty and community partners) in the IESL
partnerships, which is somewhat surprising given that they are
an essential part of service learning programs. The domestic
service learning partnerships involve community partners
located in the same country/state/city of the service learning
program, on the other hand IESL partnerships involve
community partners from other countries. The IESL programs
require engineering students, young professionals, and faculty
members to get directly involved in international development
initiatives and projects in the developing and underdeveloped
countries. The findings from domestic service learning
partnership research are valuable and grounded in research but
they might not be applicable on the international service
learning programs due to the added cross-cultural complexities
among partners. The findings from the domestic service
learning partnerships remain limited as a result of additional
challenges related to language, distance, and the time and
resources required to spend abroad building trust and gathering
data (Crabtree, 2008; Cruz & Giles, 2000; Hartman, 2014b;
Larsen, 2014). This work- in- progress paper is the part of a
larger project in which we intend to explore the motivations,
expectations, benefits, and challenges of International
engineering service learning (IESL) partnerships from the
perspectives of community partners, students and staff
members involved in such relationships. Through this paper,
we report the lesson learned by the students and the faculty
members engaged in an IESL program. We collected the data
using a semi-structured interview from 15 students and 8
faculty members engaged in 4 different IESL projects. We used
qualitative multiple case study method to analyze the data. Our
initial findings suggest the intended as well as unintended
lessons learned by the students and the faculty members
engaged in the IESL program.



Il. LITERATURE REVIEW

In ISL programs in engineering, students engage with
international community partners and develop projects using
engineering and technology methods based on the needs of the
international community partners. The history of engineering-
for-development, similar to the international development more
broadly, contains many examples of failed and unsustainable
projects (Engineers without Borders, 2009). Crabtree (2008)
argues that international service learning often engages
students in development work — education or health
interventions such as building a school or a water system — and,
therefore, needs to incorporate understanding of the history of
development and “consider participatory development theories,
models, and strategies” (p. 24). The ISL programs involve
inherent complexities such as cross-cultural interactions,
identifying needs of the international communities, negotiation
of power dynamics, and global injustice and inequality
(Crabtree, 2008). These complexities increase in the IESL
programs due to the nature and focus of the projects to be
development work, involves engineering design principles and
analytical and critical problem-solving. Due to these added
complexities, IESL field demands separate attention from the
researchers in the broader service learning field.

In last decade, research in the ISL field is gaining
momentum and growing faster. In 2010, Tonkin published a
research agenda for ISL in the International Service Learning:
Conceptual Frameworks and Research. This research agenda
included topics related to students’ recruitments, outcomes and
characteristics; faculty practices, attitude and belief and; the
practice of ISL. He particularly emphasizes the need for
research in the field of the international partnership and impact
on the community (Tonkin, 2010). A quick look at the ISL
literature reveals that the focus of the research in ISL field is
more on the students’ beliefs, outcomes and their learning
similar to the broader service learning research. For example,
Curtin, Martins, Schwartz-Barcott, DiMaria and Ogando
(2013) report that the students engaged in an ISL program
experience an increasing cultural awareness, adapting
physically, shifting focus from self to other, and encountering
frustration in the ability to fully meet international community
need. Main, Garrett-Wright and Kerby (2013) found that
“international service learning opportunities increase students’
awareness of their place in a global society and the potential
contribution they can make in society” (p. 10). In a longitudinal
study conducted with 22 students engaged in an ISL program,
Kiley (2004) found that each student had a change in world-
view, but those who stated a desire to alter their lifestyle and
work toward social justice faced challenges in their efforts to
act on their beliefs and desires (Kiley, 2004). Also, the
literature focusing on the students engaged in ISL confirms
students’ development of civic and research skills (Schensul &
Berg, 2004), the effect on diversity learning and realization of
power differential (Camacho, 2004) and positive longitudinal
impacts on students’ worldview on moral, political,
intellectual, personal, cultural and spiritual (Kiley, 2004).

In addition to the studies focused on students’ perceptions
and outcomes, it is worth noting that there are few studies in
the ISL field that focus on faculty beliefs and their involvement
in the ISL programs. For example, Pechak and Thompson

(2009) conducted a study to understand the perception of
faculty on benefits and barriers of the ISL program in physical
and occupational therapy. The authors found that the greatest
barrier to the ISL program is the program cost and lack of time
and funding for faculty. The main benefits were the
development of cross-cultural competence and students’
personal development such as core professional values of
altruism, professional duty, and social responsibility (Pechak &
Thompson, 2009).

While looking at the international engineering service
learning literature more specifically, we found that most of the
studies were focused on the student outcomes and learning
(Philips et al., 2007; Borg & Zitomer, 2008; Budny &
Gradoville,2011; Plumblee, Cattano, Bell &, Klotz 2012). For
example, Phillips, et. al. (2007) collected data from a pre- and a
post-trip survey from students engaged in an ISL design
project. Through this study, the authors found that this
international service learning experience helped the students to
achieve the ABET Criterion 3 which addresses the skills,
knowledge, and behaviors that graduates should have [ABET,
2004]. Borg and Zitomer (2008) collected data through pre-
and post-trip surveys, and found that decrease in students’
ratings of four of the 11 learning objectives related to ABET
Criterion. The authors suggest the reason behind these
decreased ratings was often due to the frustration when
students are thrown into a completely new environment (Borg
& Zitmore, 2008). While these studies focusing on student
learning outcomes are useful, they did not explore the
unintended learning of the students involved in the IESL
program.

Before you begin to format your paper, first write and save
the content as a separate text file. Keep your text and graphic
files separate until after the text has been formatted and styled.
Do not use hard tabs, and limit use of hard returns to only one
return at the end of a paragraph. Do not add any kind of
pagination anywhere in the paper. Do not number text heads-
the template will do that for you.

Finally, complete content and organizational editing before
formatting. Please take note of the following items when
proofreading spelling and grammar:

A. Abbreviations and Acronyms

Define abbreviations and acronyms the first time they are
used in the text, even after they have been defined in the
abstract. Abbreviations such as IEEE, SI, MKS, CGS, sc, dc,
and rms do not have to be defined. Do not use abbreviations in
the title or heads unless they are unavoidable.

B. Units

e Use either SI (MKS) or CGS as primary units. (SI units
are encouraged.) English units may be used as
secondary units (in parentheses). An exception would
be the use of English units as identifiers in trade, such
as “3.5-inch disk drive.”

e Avoid combining Sl and CGS units, such as current in
amperes and magnetic field in oersteds. This often leads



to confusion because equations do not balance
dimensionally. If you must use mixed units, clearly
state the units for each quantity that you use in an
equation.

e Do not mix complete spellings and abbreviations of
units; “Wb/m2” or “webers per square meter,” not
“webers/m2.” Spell units when they appear in text: “..a
few henries,” not “...a few H.”

o Use a zero before decimal points: “0.25,” not “.25.” Use
“cm3,” not “cc.” (bullet list)

C. Equations

The equations are an exception to the prescribed
specifications of this template. You will need to determine
whether or not your equation should be typed using either the
Times New Roman or the Symbol font (please no other font).
To create multileveled equations, it may be necessary to treat
the equation as a graphic and insert it into the text after your
paper is styled.

Number equations consecutively. Equation numbers, within
parentheses, are to position flush right, as in (1), using a right
tab stop. To make your equations more compact, you may use
the solidus ( /), the exp function, or appropriate exponents.
Italicize Roman symbols for quantities and variables, but not
Greek symbols. Use a long dash rather than a hyphen for a
minus sign. Punctuate equations with commas or periods when
they are part of a sentence, as in

a+bh =y (1)

Note that the equation is centered using a center tab stop.
Be sure that the symbols in your equation have been defined
before or immediately following the equation. Use “(1),” not
“EqQ. (1)” or “equation (1),” except at the beginning of a
sentence: “Equation (1) is ...”

D. Some Common Mistakes
e The word “data” is plural, not singular.

e The subscript for the permeability of vacuum g, and
other common scientific constants, is zero with
subscript formatting, not a lowercase letter “0.”

e In American English, commas, semi-/colons, periods,
question and exclamation marks are located within
quotation marks only when a complete thought or name
is cited, such as a title or full quotation. When quotation
marks are used, instead of a bold or italic typeface, to
highlight a word or phrase, punctuation should appear
outside of the quotation marks. A parenthetical phrase
or statement at the end of a sentence is punctuated
outside of the closing parenthesis (like this). (A
parenthetical sentence is punctuated within the
parentheses.)

e A graph within a graph is an “inset,” not an “insert.”
The word alternatively is preferred to the word
“alternately” (unless you really mean something that
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alternates).

e Do not use the word “essentially” to mean

“approximately” or “effectively.”

e In your paper title, if the words “that uses” can
accurately replace the word using, capitalize the “u”; if
not, keep using lower-cased.

o Be aware of the different meanings of the homophones
“affect” and “effect,” “complement” and “compliment,”
“discreet” and “discrete,” “principal” and “principle.”

e Do not confuse “imply” and “infer.”

e The prefix “non” is not a word; it should be joined to
the word it modifies, usually without a hyphen.

e There is no period after the “et” in the Latin
abbreviation “et al.”

e The abbreviation “i.e.”” means “that is,” and the
abbreviation “e.g.” means “for example.”

An excellent style manual for science writers is [7].

I11. USING THE TEMPLATE

After the text edit has been completed, the paper is ready
for the template. Duplicate the template file by using the Save
As command, and use the naming convention prescribed by
your conference for the name of your paper. In this newly
created file, highlight all of the contents and import your
prepared text file. You are now ready to style your paper; use
the scroll do indaw, on the of the MS Word Formatting
toolbar. "R i Y

A. Authors and Affiliations

The template is designed so that author affiliations are not
repeated each time for multiple authors of the same affiliation.
Please keep your affiliations as succinct as possible (for
example, do not differentiate among departments of the same
organization). This template was designed for two affiliations.

1) For author/s of only one affiliation (Heading 3): To
change the default, adjust the template as follows.
a) Selection (Heading 4): Highlight all author and
affiliation lines.

b) Change number of columns: Select the Columns icon
from the MS Word Standard toolbar and then select “1
Column” from the selection palette.

c) Deletion: Delete the author and affiliation lines for
the second affiliation.

2) For author/s of more than two affiliations: To change

the default, adjust the template as follows.

a) Selection: Highlight all author and affiliation lines.

b) Change number of columns: Select the “Columns”
icon from the MS Word Standard toolbar and then select “1
Column” from the selection palette.

c) Highlight author and affiliation lines of affiliation 1
and copy this selection.



d) Formatting: Insert one hard return immediately after
the last character of the last affiliation line. Then paste down
the copy of affiliation 1. Repeat as necessary for each
additional affiliation.

e) Reassign number of columns: Place your cursor to
the right of the last character of the last affiliation line of an
even numbered affiliation (e.g., if there are five affiliations,
place your cursor at end of fourth affiliation). Drag the cursor
up to highlight all of the above author and affiliation lines. Go
to Column icon and select “2 Columns™. If you have an odd
number of affiliations, the final affiliation will be centered on
the page; all previous will be in two columns.

B. ldentify the Headings

Headings, or heads, are organizational devices that guide
the reader through your paper. There are two types: component
heads and text heads.

Component heads identify the different components of your
paper and are not topically subordinate to each other. Examples
include ACKNOWLEDGMENTS and REFERENCES, and for
these, the correct style to use is “Heading 5.” Use “figure
caption” for your Figure captions, and “table head” for your
table title. Run-in heads, such as “Abstract,” will require you to
apply a style (in this case, italic) in addition to the style
provided by the drop down menu to differentiate the head from
the text.

Text heads organize the topics on a relational, hierarchical
basis. For example, the paper title is the primary text head
because all subsequent material relates and elaborates on this
one topic. If there are two or more sub-topics, the next level
head (uppercase Roman numerals) should be used and,
conversely, if there are not at least two sub-topics, then no
subheads should be introduced. Styles named ‘“Heading 1,”
“Heading 2,” “Heading 3,” and “Heading 4” are prescribed.

C. Figures and Tables

1) Positioning Figures and Tables: Place figures and
tables at the top and bottom of columns. Avoid placing them in
the middle of columns. Large figures and tables may span
across both columns. Figure captions should be below the
figures; table heads should appear above the tables. Insert
figures and tables after they are cited in the text. Use the
abbreviation “Fig. 1,” even at the beginning of a sentence.

TABLE 1. TABLE STYLES
Table Table Column Head
Head Table column subhead Subhead Subhead

copy More table copy®

2 sample of a Table footnote. (Table footnote)
b.

Fig. 1. Example of a figure caption. (figure caption)

We suggest that you use a text box to insert a graphic
(which is ideally a 300 dpi resolution TIFF or EPS file with
all fonts embedded) because this method is somewhat more
stable than directly inserting a picture.

To have non-visible rules on your frame, use the
MSWord “Format” pull-down menu, select Text Box >
Colors and Lines to choose No Fill and No Line.

Figure Labels: Use 8 point Times New Roman for Figure
labels. Use words rather than symbols or abbreviations when
writing Figure axis labels to avoid confusing the reader. As an
example, write the quantity “Magnetization,” or
“Magnetization, M,” not just “M.” If including units in the
label, present them within parentheses. Do not label axes only
with units. In the example, write “Magnetization (A/m)” or
“Magnetization (A ( m(1),” not just “A/m.” Do not label axes
with a ratio of quantities and units. For example, write
“Temperature (K),” not “Temperature/K.”

ACKNOWLEDGMENT (Heading 5)

The preferred spelling of the word “acknowledgment” in
America is without an “e” after the “g.” Avoid the stilted
expression “one of us (R. B. G.) thanks ...”. Instead, try “R. B.
G. thanks...”. Put sponsor acknowledgments in the unnumbered
footnote on the first page.

REFERENCES

The template will number citations consecutively within
brackets [1]. The sentence punctuation follows the bracket [2].
Refer simply to the reference number, as in [3]—do not use
“Ref. [3]” or “reference [3]” except at the beginning of a
sentence: “Reference [3] was the first ...”

Number footnotes separately in superscripts. Place the
actual footnote at the bottom of the column in which it was
cited. Do not put footnotes in the reference list. Use letters for
table footnotes.

Unless there are six authors or more give all authors’
names; do not use “et al.”. Papers that have not been published,
even if they have been submitted for publication, should be
cited as “unpublished” [4]. Papers that have been accepted for
publication should be cited as “in press” [5]. Capitalize only
the first word in a paper title, except for proper nouns and
element symbols.

For papers published in translation journals, please give the
English citation first, followed by the original foreign-language
citation [6].
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