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Abstract – A sense of professional social responsibility 
is a key quality for engineers of the 21st century. 
Community Engaged Learning (CEL) is an excellent way 
to develop social responsibility (SR) in students. But, 
there is a need to better understand how different types 
CEL experiences impact SR development. Recently, a 
psychological framework and survey has been created 
that addresses how SR develops in engineers. We put 
these SR tools to the test, along with some other 
measures, to see how a short-term international CEL 
experience impacted the students’ SR development.  
 
This study was of an exploratory nature to see how to best 
work with the new psychological framework and other 
measures of SR. All indicators showed that the short term 
international CEL had a positive impact on SR 
development and the SR tools proved to be useful in 
interpreting and visualizing the impact on students. Our 
future work aims to conduct many studies like this, to see 
if we can understand how different types of CEL relate to 
development of different areas of SR in students. 
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1. INTRODUCTION 

 
A sense of professional global or social responsibility 

(SR) is a key quality for the 21st century engineer [1], [2]. 
However, developing engineering programs that 
effectively cultivate social awareness and responsibility is 
difficult to ensure. The intricacies of one’s sense of 
responsibility to society are rooted in one’s values; This 
makes teaching and assessment of social responsibility a 
challenge. 

It has always been important for engineers to develop a 
sense of SR, but it is becoming more critical as the 
problem solving focus of engineering work is changing 
away from strictly technical problems towards problem 
solving in a broader social and global context [1].             
21st century engineers are increasingly responsible to 
solve the ‘grand’ challenges of society [2]. These grand 
challenges, as identified by the National Academy of 

Engineering, will revolve around global access to clean 
drinking water, making solar energy economical, 
engineering better medicines and so on.  Engineers play a 
critical role in solving these grand challenges because of 
their distinct professional ability, but it is now more 
important than ever to encourage and embed the 
development of professional social awareness and 
responsibility in engineering education to develop 
engineers that are motivated and ready to manage these 
grand challenges of the 21st century. 

The shift to prepare engineers of tomorrow is also 
apparent by the array of different graduate 
attributes/outcomes required by the educational 
accreditation boards for programs in Canada [3] and the 
United States [4]. SR is related to at least two attributes 
that an engineering student should possess at the end of 
their education– “understanding the impact of engineering 
on society and the environment” and “professionalism” 
(and the equivalent American outcomes [5]).  
Professionalism highlights the engineering role in society 
and emphasizes the first and foremost responsibility to the 
public [3]. These are 2 out of the 12 Canadian 
accreditation attributes, and similarly 2 out of the 11 
American accreditation outcomes. Two attributes make 
up 33% (or 2 out of 6) of the professional skills, which 
are considered to be more difficult to teach and assess in 
traditional engineering programs in comparison with 
technical counterparts [6].  The accreditation boards’ 
emphasis on development of these attributes underlines 
the necessity to develop a way to teach and assess social 
responsibility and the related attributes.  

Community Engaged Learning (CEL) has been 
established in many engineering programs. CEL 
experiences can reach to a diverse array of outcomes, like 
increased possibility of pursuing a career that involves 
service increased awareness and empathy development 
[7],[8],[9]. Forming one’s personal values and beliefs is 
also something that is done best through experiences and 
reflections. CEL is a perfect fit for this due to its project 
based/experiential nature. In recent years, the 
incorporation of CEL activities in engineering programs 
has been gaining a lot of momentum [9]. There are also 
many successful examples of CEL (or Learning Through 
Service) programs, such as EPICS at Purdue, SLICE at 
the University of Massachusetts, and a new one at 
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Memorial called Yaffle, that developed a database of 
projects that link students to learning opportunities in the 
community. However, not all community engagement 
experiences are equal. There are different factors to 
choosing a community-engaged learning experience [10] 
or ways to label them [11] and it is still unclear how 
different CEL experiences impact students development 
of SR [12]. If we can understand how different types of 
community-engaged learning develop social 
responsibility in different students, then engineering 
programs or large community engaged platforms like 
EPICS could strategically incorporate different types of 
CEL experiences into their programs, to develop 
engineers with a well-established sense of professional 
social responsibility.  

Recently, an assessment tool (EPRA) and a 
psychological model (PSRDM) [5] were developed to 
help understand how different learning experiences 
impact student’s development of SR. Now that extensive 
work has gone into the development of an engineering-
specific survey tool and psychological model, we can 
begin the next step: to leverage these tools to understand 
how different types of CELs develop different aspects of 
SR.  

As illustrated in Figure 1, in the long term, we wish to 
explore the question of how each different type of CEL 
experience can develop different constructs or realms of 
SR. In other studies measuring SR in engineers, SR 
development depends not only on the features of the CEL 
experience, but may develop differently depending on 
demographic traits, motivations, initial state of SR and 
predispositions among other factors [12].  

 
 

 

Fig. 1. Overview of Purpose of Study 
 
 

The purpose of this study was exploratory in nature, to 
explore the measurement of SR and impact of a CEL 
experience with the new PSRDM/EPRA tools. We started 
with a short-term, service CEL experience called Homes 
of Hope [13]. Due to the small sample size, the actual 
impact on SR activity or growth was only a secondary 
goal. 

 
The questions we aimed to explore were: 

1) Can the PSRDM/EPRA tools help us 
characterize the state of social responsibility of 
individuals and the group of participants? 

2) How does a short term CEL impact students’:  
a. Sense of social responsibility 
b. Self-efficacy in the 2 graduate attributes 

related to SR 
c. Relation between engineering and the 

social dimension 
 

This study addressed how the PDSRM model and the 
EPRA assessment tool enhanced understanding the 
development of social responsibility. The data was 
collected using mixed methods design. The study 
involved collecting quantitative data with the EPRA 
assessment tool to characterize the SR profiles, and 
additional quantitative data to measure the impact of the 
trip on self-efficacy with related graduate attributes. 
Further details regarding the impact of the Homes of Hope 
experience on SR development were assessed from 
qualitative data that was then mapped to the psychological 
constructs of the PDSRM model. Finally, qualitative data 
was assessed to also explore the impact on how students 
connected engineering with the service nature of the trip. 
 

2. BACKGROUND 
 
2.1. The Homes of Hope Trip 
 
     Every semester at the Schulich School of Engineering, 
a large number of engineering students from various 
engineering disciplines and academic years eagerly apply 
to participate on this service (or CEL) trip to Mexico 
during spring break. In Winter 2015, 32 students were 
randomly selected from a group of applicants to 
participate with the Homes of Hope trip, where students 
build homes for Mexican families in need. Groups were 
split into two teams, built two different houses, all in two 
days. Data on self-efficacy and SR development was 
collected during this Winter 2015 trip.    

The type of this CEL for this trip is considered to be a 
short term, mostly service based (as opposed to service-
learning), CEL experience called Homes of Hope. Though 
the service aspect of this trip is only 2 days long, we were 
interested in how students related this experience to 
engineering and to their sense of social responsibility 
(SR). One of the first steps of understanding the impact 
on SR is being able to differentiate between CEL courses. 
Currently, there are a few initiatives to classify types of 
CEL experiences. For now, this Homes of Hope trip could 
be designated as an immersive [9], development type [11] 
and some of the course spectra [10]  features are 
considered to be short-term, international, cocurricular, 
and service-oriented. 

 

EPRA 
PSRDM 

Type of SR 
Development 

Type of 
CEL 

E.g. (Homes of Hope) 
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The purpose of the trip is to build a home for a family 
who currently work, own a small plot of land, but have no 
way to take out a mortgage or loan to build a house. 
Ordinarily, families in this situation live in little shacks 
created from scrap pieces of metal, wood, or garbage. 
Without the chance to borrow money from the bank for a 
house, they can only obtain a house, quite literally, one 
brick (or one piece) at a time. They have rarely any 
electricity or running water. Families can apply to the 
Homes of Hope program and upon approval – volunteers 
from different organizations come together to build a 
house for the family. 

The family is as much a part of the build, working side 
by side with the volunteers. A concrete foundation is 
poured, volunteers build the frames, put up interior and 
exterior walls, roof the house with shingles, paint the 
interior and exterior and provide furnishings, food and 
other living materials. Wiring is included in the house 
design, but no water lines because there is no 
infrastructure for residential electrical hook up or water 
facilities. The entire 2 days are a whirlwind of physical 
work, contrasted often with emotional and humbling 
experiences.  
 
2.2. Social Responsibility Conceptual Framework 
(PSRDM) and Assessment Tool (EPRA) 

 
The development of social responsibility (SR), 

specifically in a professional capacity, is difficult to 
measure [5], [10]. In 2013, Canney’s doctoral thesis [14] 
presented a conceptual model of the psychological 
framework associated with the development of SR. It is 
called the Professional Social Responsibility 
Development Model, or PSRDM for short. In line with 
the PSRDM framework, a survey was also developed and 
validated as a tool to measure SR development. The 
survey is called the Engineering Professional 
Responsibility Assessment, or EPRA for short.  

The PSRDM model was built from the foundation of 
existing psychological models [5] and combined to create 
a model of constructs relevant to an engineering-specific 
context. The model is unique in that it represents the 
whole SR development continuum from a completely 
unaware individual, to someone who embeds social 
obligation into all aspects of their life, including their 
engineering career path [5]. Note that our figure has not 
included the deeper constructs in the original connected 
realm, since the results presented in this paper do not 
reach that degree of SR.    

   As seen in Figure 2, the model shows that there are 
initially two independent streams of SR development, 
which we refer to as the personal realm and a 
professional realm. Up until a certain threshold, the 
personal and professional streams of SR are completely 
independent of each other. Also note that the constructs in 
each realm are non-necessarily developed linearly [17]. 

Once SR is developed in a professional and personal 
capacity to a certain threshold, a critical point is reached. 
This is where both a sense of professional and personal 
obligation to society becomes connected. After this point, 
a third realm is reached, which we call the connected 
realm, and a connected sense of SR continues to 
strengthen in a cyclical fashion (as opposed to linearly) 
[14]. 
 
 

Fig. 2. PSRDM Conceptual Framework  
(graphic was adapted from Canney [14]) 

    
Each of the three realms of SR development are 

broken into individual constructs. On the personal side, it 
starts with “awareness”, which is a recognition that others 
are in need. The next construct moves up to “ability”, 
which is recognition that one can actually do something to 
help those in need, etc. For a list of the descriptions 
associated with each construct from Canney’s work – see 
the Appendix. 

  To accompany the PSRDM conceptual framework, 
an assessment tool for measurement of SR was also 
developed by Canney [14] called the Engineering 
Professional Responsibility Assessment (ERPA) tool. 
This tool measures each construct in the PSRDM using a 
likert scale of 1-7. A sample excerpt from the EPRA 
assessment survey can be also seen in Appendix A.  
 

3. METHODOLOGY 
 

The survey was administered in pre-post manner. 
Information was collected by means of a questionnaire 
containing both quantitative and qualitative items, 
conducted and assessed in a mixed methods design. All 
data was derived from the pre/post survey results. 
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 3.1. Survey Design 
 

   The quantitative part of the survey consisted of the 
EPRA assessment tool that has a large number of 
questions ranked on a 7-point likert scale and directly 
scores students social responsibility profile in terms of the 
constructs/elements of the PSRDM framework model.  
The EPRA tool was not used to measure impact of the 
experience, but it helped us characterize the SR profile of 
individual students and the whole group of students 
before the experience. In addition, we also added a self-
efficacy measurement developed by Brennan and Hugo 
[15] for each of the 12 graduate attributes, but we 
measured the impact on 2 attributes related to SR:  – 
“understanding the impact of engineering on society and 
the environment” and “professionalism”. The elements of 
this tool provided a snapshot of how student’s self-
efficacy was impacted by this experience in parallel with 
the other measures of impact.  

   The qualitative part of the survey consisted of two 
questions. The first question asked students how they 
thought the trip would benefit them (in any aspect of their 
life). The answer to this question was coded a priori using 
the PSRDM model, both before and after the experience 
to show how students’ SR was impacted. It also helped us 
gain a visual on the nature of the SR development in 
students. The second question was similar, but zoomed in 
on how students felt this trip would impact their capacity 
as an engineer. The answers to this were also coded a 
priori before and after the experience and mapped as 
either relating their perceived engineering growth with 
through this service experience as either technical skills 
growth, professional skills growth or growth in the social 
dimension.  

 
Table1: 
Data Type Survey Elements 
Quantitative 
(See Appendix for 
sample) 

• EPRA Assessment Tool     
 (pre only)   

• Self Efficacy Tool  
Qualitative 
 

• How do you think that having 
participated on this trip will 
benefit you in the future? 
(Personally, Professionally, 
Academically) 

• How do you think being apart of 
this trip will help you become a 
better engineer? 

 
   Sample of the EPRA survey, Self-efficacy questions 

and qualitative coding can be found in the Appendix.  
   The students were from the University of Calgary’s 

Schulich School of Engineering, where enrollment total is 
3039 students [16]. 32 students were accepted to attend 
the Winter 2015 Homes of Hope trip, of those 32 – 

surveys, 30 were returned back, and 26 full sets of 
pre/post data were used in the study analysis. Surveys that 
were incomplete or did not have both a pre survey and a 
post survey were not used in the data. The remaining 26 
surveys were used in the study from all demographics.  

   The total participation rate was 81% (N=26). Of the 
26 respondents, 46% (N=12) were female and 54% 
(N=14) were male.  This sample over represented females 
at the Schulich School of Engineering, which has 26% 
and 74% full time female, male enrollment for the 
2014/2015 academic year [16]. First year students were 
under represented in the data at only 4% (N=1) with 
actual enrollment as 27%. Where, third and fourth years 
were over represented at 42%(N=11), 35% (N=9), with 
actual population being 20% and 19% respectively. 
Second year students were closely represented at 19% 
(N=5), where actual enrollment shows 21%. An exact 
breakdown on discipline was not done, but there were no 
students from the electrical engineering or geomatics 
engineering disciplines on the trip. The group was 
composed of civil, chemical, mechanical, oil and gas and 
software students.  
 
3.2. Analysis 
 

Data was analyzed using different mixed methods. The 
quantitative measures of SR form the EPRA tool were 
converted to visual graphic, which is described in a 
qualitative nature. To measure the impact of the 
experience, parallel mixed methods were used.  
 
3.3. Validity and Limitations 
 

The EPRA assessment was tool has been validated in 
Canney’s [14] work. Due to low sample size, the impact 
of the service trip cannot properly represent the 
population. To further validate these SR trends and 
results, the survey gather information over multiple 
Homes of Hope experiences at the University of Calgary. 
 
 

4. RESULTS AND DISCUSSIONS 
 
4.1. Before the Trip - Characterizing individual 
SR profiles and the SR landscape of the group  
 
By use of the Engineering Professional Responsibility 
Assessment (EPRA) and the corresponding PSRDM 
model, we were literally able to get a snapshot of the 
current state of Social Responsibility (SR) at the Schulich 
School of Engineering. As seen in Figures 3 and 4, we 
were able to visually characterize both individual SR 
profile and the overall state SR of the group. 
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Fig. 3. Visual representation of a student’s SR profile. The 
likert average score for each construct was calculated and 
used to change the saturation percent for the background 

of each cell. 
 

 
 

Fig. 4. Visual characterization of the SR landscape in each 
realm (prior to the trip) by gender and academic year. 

 

The average SR value in each of the realms for 
students ranged from 4.72 to 6.53. Thus a colour scale 
was developed with 0% colour saturation for SR=3.5, and 
100% saturation for SR=7. Each construct was scored for 
each student and converted to a percent. One of the 
students SR profiles can be seen in Figure 3. The 
individual representations of SR were combined to create 
the mosaic of group SR seen in Figure 4.   

By converting the EPRA results to visual 
representations, trends can be recognized in the group as a 
whole. At the individual student level, the realms of SR 
and each specific construct that require development can  
be identified.  
 
Trend 1: Increasing personal social responsibility in 
women as the academic year increases in the program  
 
Trend 2: Decreasing connected social responsibility in 
male students.  As the academic year of student increases, 
the sense of social responsibility is decreasing.  
 
Trend 3: In comparing professional ability for most 
engineering students (third column), there appears to be 
no trend – except a general higher degree of SR 
developing in the professional SR realm in comparison to 
the other realms of SR.  
 

The tool has helped us gather a visual sense of the state 
of SR at our institution and at the individual level. This 
tool has potential to be used on a larger scale to give not 
only professors a sense of where their class needs SR 
development, but has implications at the program 
development level to assess different SR needs for each 
program.  
 

Fig. 5. Quantitative representation of the SR landscape. 
Confirms the same trends seen in the visual 

characterization of Figure 4. 
 

To confirm the visual trends, we averaged the overall 
SR score for each academic year by gender and created a 
secondary quantitative chart. The same overall trend is 
confirmed in Figure 5 and Figure 4. 
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4.2. Impact of Trip – Impact on Social 
Responsibility 
 

A landscape of social responsibility (SR) was 
established prior to the trip. However, after a two-day 
experience, it would not be accurate to reevaluate the SR 
landscape. So, we wanted a way to map how that students 
connected the perceived benefits of the Homes of Hope 
trip to SR activity and the social dimension. To do this – 
we asked: 
 
“How do you think the experience of participating on the 
Homes of Hope trip will benefit you in the future? 
(Personally, Professionally, Academically)” 
 

We then coded the responses to the constructs of the 
PSRDM model before and after the trip, and connected 
the lines. Many of the students’ answers before and after 
the trip seemed to grow with an increased depth of 
relation to society. Prior to the trip students’ answers 
revolved around expecting to meet new people, practice 
teamwork, gain exposure to a new culture and there were 
many mentions of anticipating an increase in awareness or 
gaining new perspective. Afterward, the length and depth 
of responses had increased to include perceived benefits 
related to awareness, humility, an increased sense of 
wanting to help more and appreciation. Some were quite 
in depth, with explicit relations between their future 
engineering career paths. Sample responses and coding 
can be seen in the Appendix. The PSRDM conceptual 
model of Social Responsibility development provided 
efficient ways to code and organize the qualitative data, in 
addition to providing a way to see meaningful trends in 
SR activity for assessment of such a short term 
community engaged learning experience. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6. Qualitative coding of pre-post SR activity on the 
PSRDM conceptual model 

 
Visually in Figure 6, we can see how the majority of 

movements occur in the personal realm of SR. This could 
indicate that the Homes of Hope type of CEL experiences 
(co-curricular with a heavy focus on service) may develop 
the personal realm of SR better than other types of CEL 
experiences. Additionally, many of the growth patterns 
suggest a ‘positive’ growth of the connection between this 
trip and the social dimension.  

In Figure 7 we can see a breakdown of different SR 
activity patterns between females and males. The first that 
can be noted is that prior to the experience, males 
typically perceived this trip with little or no benefits 
related to their personal growth in the social dimension, 
where females tended to perceive that this trip would help 
them enhance their sense of awareness of social needs. 
This may suggest that females are better at anticipating 
the growth they expect to experience, or it may suggest 
that women begin with a stronger view that social 
awareness growth will benefit them in the future.  

Although the constructs of the PSRDM model are not 
necessarily linear, they are related to each other [14].  We 
found that on average, male students had an increase of 1 
construct of social responsibility development (e.g. from 
0 to awareness, or ability to connectedness), but on 
average female students only had an average increase in 
SR development of 0.16. Also note that one female 
student appeared to decrease in their awareness level of 
this experience. Despite a lower average in SR 
development for women, there was a higher amount of 
instances where women crossed over between SR in the 
personal realm to/from SR in the professional realm 
before and after the experience. This helps us characterize 
the way a certain CEL experience can impact different  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 7. Break down by gender of qualitative coding of pre-
post SR activity on PSRDM conceptual model. 

+ SR Growth 

- SR Growth 

  SR Cross Over 

  No Growth 

Females Males 
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groups in different manners.  Although we have assumed 
that the SR growth pattern differed due to gender, it may 
be that the SR growth pattern differed instead to initial 
degree of perceived benefit, since on average, females 
started with a higher connection with SR prior to the trip.   
 
4.2. Other Indicators: Self-Efficacy Attributes 
and Engineering Link to the Social Dimension 
 

Self-efficacy in relation to 2 graduate attributes were 
measured both before and after the trip. There were 3 
questions that corresponded to each attribute s that asked 
students to rank a percentage of how confident the student 
is in their ability to…. The sum was averaged for each 
individual attribute and averaged again for the pre and the 
post survey. This was done in order to get a sense of how 
overall self-efficacy was impacted by this experience.  
 

 
Fig. 8. Pre-post averaged scores of self-efficacy of grad 

attributes that are related to development of social 
awareness. 

 
When looking at pre-post development of self-efficacy 

on the two measured graduate attributes – on average, 
there seemed to be a significant improvement on the 
attribute related to understanding the impact of 
engineering work on society and the environment.  This 
implies that despite the fact that the trip was only a two-
day service experience, students’ confidence has 
increased in their perception in ability to understanding 
how aspects of engineering works impact society and the 
environment. However, professionalism was only slightly 
increased.  

The trip had no explicit or even implied connection 
with engineering. Any connection that students made to 
engineering was completely organic. The purpose of this 
survey question is to understand what realm students 
perceive a service experience in relation to engineering 
career benefits, and how their perceptions change after the 
trip.   
 
The survey question asked: 
 

“What part(s) of the Homes of Hope experience do you 
think will help you become a better engineer?” 

 
The trip seemed to enhance the relation between 

engineering and the social dimension of engineering. 
Responses were coded as either relating the trip to 
technical skills growth, professional skills growth or 
growth in the social dimension. This way, we could see 
the manner in which students related this trip to their 
future career path. The pre survey responses largely 
related this experience to impacting their engineering 
career with two particular skills – teamwork and meeting 
new people. This was represented in the professional 
skills dimension of the scale. Examples of responses 
coded to technical skills were: understanding the 
construction process, project management skills and 
working with hands. Finally, any mention of personal 
development in terms of becoming aware of societal 
needs and beyond were coded as students relating 
engineering profession to the social dimension. These 
responses mentioned things like understanding different 
cultures, being “aware of different societal needs”, feeling 
like the new perspective will make them a more socially 
conscious engineer.  

 
In Figure 7, the inner triangle represents the range of 

pre trip responses. If a student response could be related 
to more than one area – it was counted in both. The 
responses of the post survey become longer and were 
written in more depth, Similar to the first qualitative 
question. Thus before the trip, most students had one code 
for their initial response, or related the trip to one 
dimension in engineering. Afterward, students often 
expanded their connection between the trip to additional 
dimensions. The bigger triangle only shows the areas 
where students added a new dimension to their response – 
so if a student’s response was coded professional 
dimension before the trip, and afterward was professional 
and social, there would be only growth in the social 
dimension and that growth is what is shown with the 
bigger triangle.  

Fig. 7. The inner triangle shows how students related the 
experience to this trip before the trip. The bigger triangle 

shows in what dimensions the students expanded the 
relationship between engineering and service work. 
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5. CONCLUSIONS 

 
5.1. Overall Conclusions 
 

The main purpose of our study was of an exploratory 
nature to see how a short-term, international community 
engaged learning (CEL) experience impacted the 
development of SR in students through use of the 
PSRDM model and EPRA assessment tool. Although the 
sample size was small, the tools were extremely useful to 
visually get a sense of the landscape of SR of the 
participants, in addition to providing a meaningful way to 
map qualitative information regarding the impact of the 
experience. Despite being only a two-day service 
experience, all the indicators (SR growth, self-efficacy 
and connection between engineering and the social 
dimension) showed that the CEL had a positive impact on 
SR development.  
 
5.2 Future Work 
 

Larger studies are planned to work with these tools to 
measure how different types of CEL develop different 
trends in social responsibility (SR) development. By fine-
tuning the array of tools used in this study, we aim to 
discover more about the relationship between different 
types of Community Engaged Learning (CEL) activities 
and impact on SR.  

Since the Homes of Hope trip is expected to be an 
ongoing regular trip, repeating the same measurements of 
social responsibility measurement would be valuable in 
understanding the degree of impact from other factors 
aside from the CEL activity type. While maintaining a 
consistent type of CEL, we would be able to verify the 
degree that other factors (such as initial SR profile, 
demographic features, personal motivators) impact the SR 
development patterns.  

There is potential for the SR landscape and individual 
SR profile to be used as a guide to informed curriculum 
modifications. Additionally, there is also potential for 
EPICS-style service learning platforms to use the 
individual SR profiles to ‘recommend’ different types of 
service or community engaged learning experiences based 
on the different SR realms or constructs that need 
development.  
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APPENDIX A: Survey Design Samples 

A.1 Excerpt from EPRA Assessment Tool 

 
This survey tool sample was taken directly from 

Canney’s PhD thesis [14]. 

 

A.2 Excerpt from Self-Efficacy Assessment Tool 

 
This survey tool sample was taken directly from Hugo 

and Brennan’s work [15]. Shown here are the questions 
relating to self-efficacy measures of the two graduate 
attributes relevant to social responsibility that we 
measured. The first three questions measure “Impact of 
Engineering on Society and the Environment” and the 
second set of three questions measure “Professionalism”.  

 

 
A.2 Sample Qualitative Answers and Coding 
 

These answers are excerpts of the students responses 
and how coding was done between qualitative responses 
both pre and post survey. These are responses to the 
question was “How do you think having participated on 
this trip will benefit you in the future? (Personally, 
Professionally, Academically)”. 
 
PSRDM Construct and 

Description [14] 
Example Survey 

Answers 
Keywords/Phrases 

1. Awareness 
(Personal) 
An awareness that 
others are in need. 

“expose me to people 
of different 
circumstances and 
culture, develop 
interpersonal skills” 
 
“see lifestyles’ of 
others” 
 
have a wholesome 
view of the world” 
 
see the world in a new 
perspective, be 
thankful 
 
gain a sense of 
different qualities of 

Exposure 
Awareness 
View 
Perspective 
Insight 
 
Circumstances 
Lifestyles 
Cultures/world 
 
 
Eye-Opening 
Humbling 
Appreciation 
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life, gain perspective 
2. Ability (Personal) 
An recognition that 
one has the ability to 
help others 

[I will get out of this 
experience…] 
 
“Understanding less 
fortunate living 
conditions, making a 
difference in 
someone’s life” 
 
“Personally it helps me 
see how fortunate we 
are, and that we can 
make a difference” 
 
“Greater appreciation 
of my personal quality 
of life and difference I 
can make, broader 
perspective of the 
world” 

Find possible 
solutions 
 
Make a difference  
 
Impact 
 
Help 

3. Connectedness 
(Personal) 
A feeling of moral 
obligation, 
responsibility or social 
requirement or to help 
others.  

“This is my first 
service trip and will 
likely start me doing 
more” 
 
“Appreciate what I 
have, volunteer in the 
future” 
 
“I will work hard to 
volunteer for others.” 
 
They have that kind of 
love motivates me to 
be more involved, help 
give back more and 
just be a better 
individual to all of my 
loves ones so that it 
can have a ripple effect 
 
“I want to continue 
growing as a leader 
and helping others in 
my community, I want 
to give back more in 
my community, I 
would like to start 
regularly 
volunteering” 
 
“I would like to do this 
again in the future with 
my family and 
personally” 
 

[anything 
indicating a 
commitment for 
future action] 
 
Do more [like this] 
 
[volunteer] in 
future 
 
more involved 

1. Base Skills 
(Professional) 
All engineers value the 
technical skills, this 
dimension 
focuses on views of 
professional skills (i.e. 
communication,  
teamwork, 
management, ethics, 
understanding 

“It will allow me to 
meet new people and 
make new 
connections”  
 

[any mention of 
professional skills] 
 
connections 
networking  
global 
teamwork 
communication 
project 
management 
 

social etc.) and the role 
that they play for a 
professional engineer. 

 

2. Ability 
(Professional)  
A recognition that 
engineers or the 
engineering profession 
has the ability to 
help others and/or 
solve social issues 

“I feel like I want to 
contribute more in the 
future to help them by 
volunteer a donation or 
through engineering 
by means of 
development. This also 
broadened my 
perspective to the 
world. “ 
 
“It's important for 
engineers to see what 
they can accomplish in 
places outside of their 
scope of knowledge 
and in different 
countries. “ 
 
“Understand the 
importance of helping 
people in need and 
reducing world 
poverty, Understand 
the role that engineers 
have in benefiting the 
world” 
 

 

3. Analyze 
(Professional) 
A recognition of the 
importance of 
including social 
aspects in the 
engineering 
process, including 
community feedback, a 
broad sense of 
stakeholders, etc. 

“appreciate what I 
have, professionally, 
will make me more 
aware of international 
issues when making 
decisions” 
 
“will be going to 
Honduras after 
graduation to help with 
water infrastructure, 
installing pipes, 
experience will shape 
what type of job I will 
look for when I 
graduate, seeing first 
hand living conditions 
of your "clients" ” 
 

 

4. Connectedness 
(Combined) 
Addresses issues of 
responsibility or 
obligation that an 
engineer or the 
engineering profession 
may have to help solve 
social problems or help 
others 

NA  

5. Cost/Benefit 
(Combined)  
Discussion of the costs 
and/or benefits 
associated with 
engaging in socially 
responsible behavior, 
such as service. 

NA  

 


