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Study Abroad to See the World and Become a Better Engineer 

Abstract 

Good engineers are more than just talented at math and science; they can creatively solve 

problems. This creativity is often assisted by being sensitive to project needs, whether those 

needs relate to a blind pedestrian or designing a Hindu Temple in Texas. This sort of sensitivity 

can be purely learned from years of engineering work experience, but the newly graduated 

engineer would be well served to have a wide range of experiences while at university. Study 

abroad allows students to learn about other cultures and increase their global awareness by living 

and studying outside of the US. As a result of these experiences, students have an opportunity to 

gain an appreciation for the culture they recently experienced and then translate that world 

awareness to other environments. By broadening their experiences, the engineering student is 

better prepared to tackle challenges of a diverse workplace.  Quality graduates also play a part in 

the ranking of engineering programs.  It is the hypothesis of this study that universities with 

more engineering students taking advantage of study abroad opportunities have engineering 

programs that enjoy higher rankings.  Surveying the study abroad programs at universities with 

top ranked engineering programs provided the data to test this hypothesis. 

Introduction 

Study abroad experiences are generally regarded as valuable learning opportunities.  In 2005, the 

US Senate even passed a declaration to make 2006 the year of study abroad while lauding the 

many benefits of such programs
1
.  Engineering students with study abroad experience have a 

unique position of joining their technical abilities with increased sensitivity to global issues.  The 

authors' belief is that engineering students who study abroad tend to make better engineers from 

their increased awareness and sensitivity.  Further, that such a relationship could be seen by 

comparing study abroad rates of engineering students to the perceived quality of program, which 

results in college rankings.  Therefore, the following hypothesis was proposed. 

Hypothesis 

Universities with more engineering students taking advantage of study abroad opportunities 

have engineering programs that enjoy higher rankings. 

Procedure 

To test the hypothesis, the authors drafted a brief survey and sent it to the study abroad programs 

with top ranking in US News & World Report
2
.  This survey was approved for use by the 

internal review process at Datum Engineers, Inc.  The survey was sent out first on December 10, 

2009 and again on February 17, 2010 to non-responders.  All responses received before March 

15, 2010 were included in the study. The ranking used for this study was for undergraduate 
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programs, as most study abroad opportunities are tailored to this level of college study.  Fifty 

schools were contacted: the top 25 engineering schools in the subcategories of those with a 

doctoral program and those without a doctoral program.  The survey was conducted through 

email and requested three statistics: 

 

1) Percentage to engineering students who study abroad out of all students who study 

abroad: 

( )[ ]100×
TotEng SASA  

2) Percentage of engineering students in the total student body: 

( )[ ]100×
TotEng SBSB  

3) Percentage of student body that goes on study abroad: 

( )[ ]100×
TotTot SBSA . 

where:  

SAEng = Number of engineering students that studied abroad 

SATot = Total number of students that studied abroad 

SBEng = Number of engineering majors in student body 

SBTot = Total number of students in student body 

 

In cases where the survey response did not directly answer these questions, the authors used 

provided data to determine percentages, or, when that was not possible, left the answer blank for 

that school. 

Collected Data 

A total of 19 schools responded to the survey (response rate = 38%).  Of those 19 schools, one 

did not have any study abroad program, and one did not keep records of the program that existed.  

The responses are presented in Table 1 and Table 2, split by institution type. 
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Table 1: Data collected from schools without doctoral programs 

Rank2 SAeng / SAtot

(%)

SBeng/ SBtot

(%)

SAtot / SBtot

(%)

2 90 87 2.5

3 75 55 5

5 17 35 <1

6 12 28 4.5

6 NO RECORDS KEPT

8 100 100 25

10 4 14 34

12 0.1 4 5

15 NO PROGRAMS OFFERED

19 24 22 30

 

Table 2: Data collected from schools with doctoral programs 

Rank2 SAeng / SAtot

(%)

SBeng/ SBtot

(%)

SAtot / SBtot

(%)

2 12 22 50

5 18

7 13 41

9 16 22 4

9 6 14 5

14 7 17 33

17 5 10 2

19 9 16 30

23 2 11 5

 

The data is also presented graphically in Figure 1.  The data presented in the first graph can be 

compared to the national average: 3.1% of students who study abroad major in an engineering 

discipline
3
. 
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Figure 1: Collected data, presented graphically. 

Of the respondents, which ranged in ranking from 2 to 23, the participation of engineering 

students in study abroad programs (Question 1) ranged from 0.1% to 100%.  The percentage of 

engineering students in the student body (Question 2) ranged from 4.1% to 100%.  The 

percentage of study abroad participants within the full student body (Question 3) ranged from 

1.0% to 50%. 

Analysis of Collected Data 

As seen in the graphs of Figure 1, the ranking of engineering programs at academic institutions is 

neither closely related to the total percentage of students who study abroad (Question 3) nor to 

the total percentage of students who are in an engineering field of study (Question 2).  Figure 2 

shows the closest trendline that was seen in the data, which was observed by considering only 

the institutions granting doctoral degrees.  The R
2
 value found was 0.56, which indicates that 

56% of the data variation relates to the exponential trendline.  Thus, this trendline presents a 

modest fit to the exponential trend of higher engineering student study abroad participation to 

higher program rank.  There was no close relationship observed between these values for the 

non-doctoral granting institutions (R
2
 values were much less than 50%).  
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Figure 2: Participation of engineering students in study abroad programs. 

The second question was included in the survey to assist in capturing the dominance of 

engineering on the campus of top ranked schools.  The percentage of students with an 

engineering major out of the entire student body for the responding school is presented in Figure 

3.  Also included in this figure is the national average number of engineering degrees conferred 

in the United States, 4.4%
4
.  Note that there are two outlying schools with 100% or near to 100% 

students with engineering majors.  While percentage of engineering students out of the total 

student body does not follow a close trendline to program rank, Figure 3 does indicate that the 

top ranked engineering programs appear to be at schools with more engineering students than the 

national average. 
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Figure 3: Percentage of engineering students within the student body. 

The final piece of data collected was the percent of the student body that studies abroad.  This 

gave the authors a sense of the importance placed on study abroad by the university community 

as a whole for each participating institution.  Figure 4 is a graph of the data collected from the 

third question for participating schools comparing their rank and their student body participation 

rate.  Again, no significant trends are seen, implying that university-wide study abroad rates to 

not necessarily influence engineering program rank. 
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Figure 4: Percentage of study abroad students in the entire student body. 
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Another way to analyze the data in order to further test the hypothesis is to factor in the size of 

the engineering student body into the study abroad figures.  As discussed 3.1% of the study 

abroad participates nationally are engineering majors and 4.4% of all undergraduates students 

nationally major in engineering
3,4

.  To account for the difference in engineering majors at various 

universities, the collected data was used to determine a new statistic for each school.   

 

The normalized participation is calculated as the percentage of students in an engineering 

program at a given school who participate in study abroad, or multiplying the responses from 

Questions 1 and 3, then dividing by Question 2: 

( ) ( )
( ) ( )

EngEng

TotEng

TotTotTotEng
SBSA

SBSB

SBSASASA
=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ ×
 

 

The results of this calculation are presented for the responding institutions in Figure 5.  An 

equivalent average was computed for the nation, as well, using the same formula: 3.1% of study 

abroad participants are engineers
3
; 3.1% of enrolled undergraduate students study abroad in a 

given year
3,4

; and 4.4% of students graduating receive an engineering degree
4
.  The normalized 

average that results is 2.2%.  The data presented in Figure 5 shows no significant correlation 

between the normalized level of study abroad participation and the national ranking by the US 

News and World Report.  While the trendline from the raw data (Figure 2) suggests support of 

the hypothesis, the lack of correlation fails to prove it.  However, as the number and percentage 

of students who study abroad increases the correlation may become stronger.  
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Figure 5: Participation of engineering students in study abroad programs  

as related to size of engineering student body. 
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One potential explanation for the apparent underrepresentation of engineering students in study 

abroad programs at top universities would be the rigorous demands placed on those students.  In 

a less rigid academic program, a student might have more opportunity to take a semester off 

without losing time on his or her progress towards graduation.  This point was made by several 

respondents and also seen in several papers on the topic
5,6,7

.  As such, summer programs or non-

traditional, non-credit international experience such as Engineers Without Borders can be more 

popular with engineering students.   

 

The responding institutions had varying amounts of students who studied abroad, but it should be 

noted that studying abroad has many definitions including semester- and year-long programs as 

well as short programs with week-long trips to foreign countries.  The responds varied with their 

definition, but as much as possible the authors tried to be consistent providing numbers for 

traditional semester- or year-long study abroad programs.  

 

Additionally, the framework of this paper and the hypothesis was formed from the experience of 

the authors.  The authors of this paper all had different study abroad experience that ran the 

gamut of traditional to non-traditional.  One author participated in a traditional semester-long 

study abroad program in Australia as well as a semester-at-sea, where he was able to earn 

graduate credit.  Another author had a non-traditional, non-credit trip with a group of engineering 

students to see the famous bridges of Switzerland and tour both a national and private 

engineering laboratory.  The final author also had two opportunities to study abroad: one summer 

program taking liberal arts classes in Oxford, England and taking two graduate level courses in 

earthquake engineering in Pavia, Italy. 

Conclusion 

The authors feel that in this globally connected world that an understanding of other cultures and 

people is critical to our success as a nation and people.  The experience gained during one of 

these life altering study abroad programs cannot be duplicated in a classroom or lecture, but must 

be experienced by the individuals fortunate enough to have the opportunity.   

 

The study presented in this paper was conducted to test the hypothesis: universities with more 

engineering students taking advantage of study abroad opportunities have engineering programs 

that enjoy higher rankings.  To do so, surveys were sent to the top 25 institutions with and 

without doctoral programs, as currently ranked by US News and World Reports
2
; a total of 19 

responded (with 2 responding they had no program to report on).  The data gathered from these 

institutions were presented in tabular and graphical form.  A normalization metric was used 

attempt to remove the bias relating percentage of engineering students in the student body to 

participation in study abroad programs. 
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Conclusions to be drawn from this study include: 

• There is only modest support of a correlation between increased study abroad 

participation and increased engineering program rankings; 

• Engineering students are underrepresented within university study abroad programs; 

• Several schools noted the recent increase in short programs and other alternative 

study abroad experiences (Engineers without Borders, etc.); and 

• Due to the rigorous schedule of engineering students, the trend toward short programs 

and summer study abroad opportunities may be the most appropriate focus of study 

abroad offices and administrators looking to attract engineers.  

  

The observed trending did lend some support to, but did not substantiate, the hypothesis.  The 

inclusion of alternative study abroad programs would likely have increased the observed 

percentage of participation among engineering students.  This change in participation level could 

be examined for additional support of the hypothesis.  Further, the authors believe such 

experiences are valuable to engineering students and recommend participation in all types of 

study abroad programs.  
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