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Context 

Within the student body of engineering undergraduates there are a number of students with 
passion and enthusiasm for becoming involved with Humanitarian Engineering (HE). 
However there are generally limited opportunities for them to contribute in practical ways to 
HE projects locally or overseas. Organisations such as Engineers without Borders and other 
Non-Government Organisations working in HE generally recognise the limited resources of 
overseas or local partner organisations to support volunteers. How can the energy and 
enthusiasm of students be engaged in an effective way to make a difference to HE projects? 

Purpose 

The purpose of this study was to investigate the most effective mechanisms for providing 
opportunities for students to contribute to actual humanitarian projects.  

Approach 

Four case studies are presented here to compare and contrast the success of student teams 
contributing towards solving a number of different engineering challenges. The nature of the 
projects varied from literature reviews to design and analysis of projects. Students have 
participated through extra-curricular activities and honours thesis projects. The experiences 
of these students have led to the development of new HE courses at UNSW Sydney to 
provide opportunities for students to gain course credit for their endeavours.  

Results  

The case studies have had varying levels of success in achieving the aims of engaging 
students in HE projects and contributing to tangible outcomes. It is anticipated that the 
results will show that success depends on a well-defined scope, mentorship, drive of 
students, buy-in and/or need of the project partner and an established partnership where 
cross-cultural exchange is supported. 

Conclusions  

Providing opportunities for students to contribute to areas that they are passionate about 
enables them to become more engaged with their engineering degree and develop different 
skills further than they would in a traditional engineering program. Significant time 
commitments are required from students and academics and project partners are required to 
make these projects succeed. Mechanisms to enable students to count these endeavours for 
course credit are likely to enable students to prioritise these time commitments. 
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Introduction 
Interest in Humanitarian Engineering (HE) in Australia has been steadily increasing over the 
last decade. At the University of New South Wales (UNSW Sydney) this interest has until 
recently been implemented through student involvement with Engineers without Borders 
student chapter and similar student clubs and service organisations. Many of the activities 
that the students get involved with have focused on high school outreach or inter-university 
competitions and collaborations. Many students would like to further increase their 
involvement in design and research for HE projects. However due to the students' limited 
technical skills the opportunities for them to contribute in practical ways to HE projects locally 
or overseas can be limited. In general meaningful volunteer opportunities require extended 
placements to build relationships and fully understand the wider community, technical and 
cultural context for project tasks. Organisations such as Engineers without Borders and other 
Non-Government Organisations working in HE generally recognise the limited resources of 
overseas or local partner organisations to support unskilled volunteers.  

How do we best then harness the enthusiasm and energy of undergraduate students and 
provide opportunities to contribute to HE projects? A number of different options have been 
trialled at UNSW Sydney and this paper reviews the outcomes and lessons learned from 
each of these approaches. The first and second case studies review two projects where 
students carried out extended literature reviews and project synthesis for Australian 
engineers working overseas on HE projects. These projects could be considered as 
examples of service learning which has been shown to “extend students’ learning in ways 
that cannot be accomplished in the class room” (Bettencourt, 2015). Two teams of students 
were formed in the second half of 2014 and in 2015 and this paper discusses these projects 
as case studies in building student skills and interest in HE. The third case study reviews the 
involvement of students in HE research through enrolment in an honours research thesis 
course. Finally the development of two final-year student project courses at UNSW Sydney is 
discussed as a flexible mechanism for recognising student effort with course credit. The 
paper is structured to present the details, successes and failures from each of the case 
studies, concluding with a final synthesis and recommendation section. 

Case studies 

Case Study 1: extra-curricular student research project 1 

This project was developed to work with a UNSW Sydney alumni who was undertaking a 
volunteer placement in a South Asian country. The volunteer placement was 12 months and 
the volunteer’s job was to assist the local small team in developing systems to assess and 
protect the water catchments of the country. The context to the project is that the country had 
low levels of development to date. The major demand for water from many catchments is for 
hydroelectricity schemes, which have a number of requirements in terms of the quality of the 
water. The impacts on the catchment from these hydroelectricity schemes include increased 
discharge velocities as well as the higher temperature of the released water. Increasing 
urbanisation of the capital also creates pressures on the nearby catchments. Small scale 
agriculture also creates pressure on catchment health with unrestricted access of livestock to 
watercourses causing some erosion problems. Compared to many parts of the world, the 
catchments are in relatively good condition. 

Due to limited resources, detailed catchment management plans can only be developed for 
the most at-risk catchments. Therefore a multi-criteria ranking approach was required to 
ensure that the different competing pressures and attributes of different catchments can be 
sensibly compared. The UNSW Sydney student team was tasked by the volunteer to 
research and compare existing approaches for ranking catchments and to make suggestions 
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as to the best system that would take into account the unique pressures on and 
characteristics of the specific catchments of interest.  

A team of 8 students was selected from members of the EWB student chapter by calling for 
expressions of interest in this project and the second project described below as Case Study 
2. Students ranging from first year to fourth year were selected. The student team split into 
two sub groups based on the task with one group researching other examples of catchment 
classification methods and the second group considering multi-criteria approaches for 
ranking. This group was also responsible for researching the context of the country of 
interest and its catchments and using this information to guide the thinking of both groups in 
terms of ensuring that solutions were appropriate.  

The work by the students on the project was mainly carried out over a 4 month period. An 
additional three months was required at the start of the project to formulate the idea and 
define the scope. Student involvement and enthusiasm was strongly affected by the timing of 
the project with respect to the academic year. In the middle and end of semester students 
had less time available for extra-curricular activities due to assessment tasks and exams. 
Initially it was thought that one advantage of having a team of students at varying stages of 
their degrees was that not every student would have the same assessment schedule and 
they therefore could work continuously on the project. In reality the work was driven by a few 
individuals so the progress was not as smooth as expected and students found it challenging 
to work in a group of otherwise unconnected people with different aims and desired 
outcomes (Downey et al., 2006). 

Student meetings with an academic mentor were arranged once every few weeks to provide 
some accountability throughout the project and to workshop issues and problems. The 
academic mentor provided the communication link between the volunteer and the students. 
Once a draft report was prepared, then a skype meeting was arranged between the 
volunteer, academic mentor and three of the students for them to present their findings and 
rationale. This meeting proved to be really useful for the students in comprehending the 
context of the work in a developing country and the constraints on resources both in terms of 
financial and human resources. Although this had previously been explained in emails and 
group meetings, the contrast between what the students found to be world best practice and 
the realities of working in a developing country was very stark. In some ways it may have 
been better to organise this skype meeting earlier in the project although until the students 
were immersed in the materials, earlier meetings may not have been as productive. Students 
also identified that an initial briefing working in low-resource and low-capacity environments 
would have been useful to better prepare them. 

The final report was prepared in just enough time for the volunteer to incorporate in his 
reporting and presentation to the government department. Students found that working on 
the project was helpful for understanding what a professional role in HE involves rather than 
an idealist view of this field of work that may be formed from professional seminars. For all 
the students this was the first time that they had the opportunity to work on a project where 
the motivation was not good marks but by making sure that they did a good professional job 
as well as the benefit of knowing that they have contributed (Litchfield & Javernick-Will, 
2015).  

Case Study 2: extra-curricular student research project 2 

Project 2 was set up with similar aims to project 1, working with a UNSW Sydney alumni 
based at a research institute in East Africa. The alumni also had an adjunct position at the 
UNSW Sydney so this project also aimed to strengthen links between the two organisations. 
As part of a funded grant, the researcher had opportunities for three small projects featuring 
targeted literature searches and design tasks that students at the UNSW Sydney could 
contribute to. 
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It was identified by the researcher that this collaboration was a good opportunity for both 
learning and contribution from the students from UNSW Sydney and for the East African 
Water, Sanitation and Hygiene projects to receive some extra scientific input. However, early 
on in the project initiation it was emphasised that the risks for the researcher was that the 
time taken to communicate with the students to answer questions and give guidance 
outweighs the research/design output gained. This highlights the important balance that is 
required in providing students with meaningful and useful experiences in HE whilst not 
creating a burden on overseas organisations.  

Due to the researcher’s other supervision experience and research commitments, her 
expectations for the nature of the collaboration with the UNSW Sydney students were much 
clearer and formally arranged compared to Case Study 1. It was suggested by the 
researcher that three teams of 2-3 committed people each would be ideal, and that it was 
necessary to be selective about to who was to participate in this opportunity. As such, a 
formal student selection process was implemented with students required to provide their 
existing skills, time availability and nominating their preference out of the three projects on 
offer. 

This process of selecting students and providing descriptions for the scope of the projects 
and more detailed work briefs took longer than expected due to workloads and barriers to 
communication such as email misunderstandings and frequent power and internet network 
cuts in the East African country. For this project, a student led the communication and liaison 
with the overseas researcher. This was primarily because the academic mentor who initiated 
the project was not able to devote sufficient time to working with the students during its setup 
and implementation. The difference in positions and project experience (researcher vs 
student) and also the lack of long term personal connections contributed to the extended 
time period being required to set up the project, which was in the order of 6 months. The 
importance of building networks and communication channels over time is clearly highlighted 
by this experience. 

A Terms of Collaboration document was signed by all selected participants, and further 
details about each project was provided to each team. The three project teams initially had a 
face to face meeting with the researcher when she was visiting the UNSW Sydney. The 
research staff from the Eastern African institute who would be the point of contact for each of 
the three projects joined this meeting via skype. The skype session was a good experience 
for the students to learn first-hand what the projects were about, and provided an opportunity 
for cross-cultural exchanges between the students and researchers. From this meeting, it 
was expected that each team would liaise with their designated project leader from the East 
African research institute. 

This process did not run as effectively as intended. This was due to decreased motivation 
from students due to exam period and other university commitments.  Additionally, the 
projects did not progress due to various constraints faced by the researchers in the East 
African institute (staff on maternity leave, overseas travel, delays in contracts leading to 
reduced staff numbers) which resulted in no resources being available to follow up links to 
the student projects at UNSW Sydney. Additionally, the East African project officers were 
hesitant to reply directly to UNSW Sydney students, without consulting the project leader. 
The main reasons that they were not confident in replying directly was due to being judged 
for their English and also were not always sure of what the students were asking for. The 
development of an informal connection between the two groups before the project outcomes 
would have overcome this barrier. 

This experience highlights the difficulties faced when trying to establish a project with 
researchers working in an institute that has many priorities and limited resources. As the 
research to be undertaken by the students at UNSW Sydney was not deemed a core priority, 
the limited resources of the organisation were allocated to other functions. 
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A key lesson learnt from this experience is that the logistics of the collaboration need to be 
arranged prior to the start of a university semester, as to provide maximum time for students 
to engage in the actual research assignments. These logistics include: required time 
commitments from students, skills matrix of interested students, general project scope, 
training in cross-cultural communication, background information on the partner research 
organisation and nature of the collaboration (i.e. the Terms of Collaboration Document).   

Case Study 3: Honours research 

Honours research projects are an important component of engineering degrees providing 
students with the opportunity to experience a research project as well as working one-on-one 
with an academic or research only staff. For students with an interest in HE the opportunity to 
undertake a research topic in an aligned area has in the past relied on either the student 
having a clear research question or finding an academic with current HE research projects. 
Through the UNSW Sydney partnership with Engineers without Borders, the opportunities for 
students to undertake an honours research project on a HE topic has substantially 
expanded. Over the last two years as academics and students have become more aware of 
opportunities, the number of students undertaking such research has increased (Table 1).  

Table 1: Number of students undertaking EWB Honours Research at UNSW Sydney 

Year Number 

2012 2 

2013 0 

2014 0 

2015 0 

2016 8 

2017 7 

Historically in the School of Civil and Environmental Engineering at UNSW Sydney, honours 
research in HE is the first opportunity that many students have to integrate HE into their 
program. This means that students need significant support to develop both their research 
skills, in common with all students undertaking honours research, as well as their ability to 
understand the context and challenges of research affecting developing and/or remote 
communities.  

Honours research requires students to develop their understanding of how research is 
undertaken which for many students can take the first few months of their honours project 
(Linn, Palmer, Baranger, Gerard, & Stone, 2015). One of the challenges for students 
undertaking a HE topic is that they also need to define the scope of a project in a context that 
they are not familiar with. Frequently, students are in direct contact with partners from 
developing countries in order to share data or find out additional information. To facilitate this 
type of communication students need awareness training in common cross-cultural 
communication strategies when working with partners with lower capacity, such as poor 
command of English and limited access to internet. It is important to note that this is likely to 
include more than developing what is commonly referred to as ‘global compentence’ (Hunter, 
White, & Godbey, 2006) because the constraints of low capacity organisations and countries 
require more than just empathy, current event knowledge and positive attitudes (Hunter et 
al., 2006). Support for both students and supervisors in these early few months of honours 
research is vital to build research momentum and to ensure that the literature review process 
allows the student to effectively define the research problem statement. Another specific 
challenges faced by students include preparing the documentation for ethics approvals for 
research which is relatively uncommon in many traditional engineering research projects.  
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With plans to introduce new HE courses in coming years, it is expected that students 
undertaking honours research in HE will have a stronger background on appropriate 
frameworks for analysing the context and constraints in these problems which will enable 
them to more quickly determine the research problem scope and project requirements. 

One of the benefits of doing an EWB honours research project is that the EWB partners have 
identified the research project need, which is satisfying to students knowing that their 
research outcomes will have an impact. Dean and Van Bossuyt (2014) note that the 
traditional semester model of such projects can lead to some difficulties in achieving these 
impacts for honours students and can lead to less optimal project designs. Depending on the 
research topic, connections from these projects allow students to build their industry and 
research section connections which are useful for students who want to pursue international 
development sector careers. As per the extra-curricular case studies, research in HE allows 
students to further explore the realities, pressures and constraints that are an important part 
of international development. Ensuring that projects are people-centric rather than design-
centric is a useful parallel that should be emphasised with these projects as with larger HE 
projects (Dean & Van Bossuyt, 2014). 

Case Study 4: Student-initiated project and Humanitarian Engineering courses 

To address some of the weaknesses addressed above at UNSW Sydney in terms of 
involving students in HE, a number of courses have been developed over the last 2 years. 
The first is of these is a student-initiated project course which allows for cross-disciplinary 
engagement of high achieving student teams to develop, manage, solve and report on a 
project, or solve a significant problem that they have identified or developed with support 
from an academic mentor. Although not designed for HE specifically, projects like those in 
Case Study 2 could lead to students pitching ideas for this course. This course was approved 
in 2016 but has yet to have any projects proceed. Future research will evaluate the learning 
outcomes from the course. 

In addition to the broad student initiated course, a new course on Fundamentals of HE has 
been approved to commence in Semester 2, 2018 at UNSW Sydney. This course will enable 
engineers to analyse and design infrastructure and appropriate technology to support the 
well-being and welfare of individuals and communities in disadvantaged circumstances. This 
includes developing countries as well as marginalised or remote communities in Australia. 
The course will provide students with frameworks to analyse and respond to complex multi-
disciplinary engineering problems. The usefulness of case studies for HE has been 
demonstrated by Perez-Foguet, Oliete-Josa, and Saz-Carranza (2005). 

A second course, HE Project will allow students to further develop their skills and learning 
around international development by providing students the opportunity to undertake a 
design project related to HE. This may include a field work component if appropriate which 
would provide students with further context and skills in HE. The course will be problem 
based, with context aligned with clearly identified needs for a marginalised community, either 
locally or internationally. 

These courses have been designed to address a number of points that the earlier three case 
studies have raised, namely 1. that students are underprepared for the context of HE work 
when undertaking an honours research project in this area, 2. to ground students’ 
expectations of the nature of international development and HE in the reality of field work in 
resource constrained contexts, and 3. to provide extrinsic motivation for students to learn 
through structured assessments. Finally as noted by Swan, Paterson, and Bielefeldt (2009), 
although involvement in project based and service based learning is beneficial for students, 
academics find that involvement in these projects not rewarding in terms of promotion. By 
providing formal courses for credit in this area, the contribution of academic staff in 
mentoring students on projects can be recognised through academic workload models. 
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Fieldwork provides engineering students with very valuable learning outcomes. To deliver 
quality teaching and reduce risk academics are required to supervise fieldwork, especially 
where subject credit is awarded. The time commitment for academics are presently not well 
acknowledged or compensated for at most universities. The time to recruit and prepare 
students frequently occurs outside of the teaching period. For example, fieldwork usually 
occurs in summer and winter breaks but recruitment activities happen during semester which 
takes time away from normal teaching and research commitments. In order to continue 
offering valuable fieldwork opportunities, universities need to address these special travel 
and time requirements for academic staff involved in fieldwork teaching. 

Conclusions and recommendations 
In this paper, four case studies of students contributing to HE projects have been described. 
The main recommendations that will be useful for other universities and organisations aiming 
to implement similar programs for student engagement are summarised below.  

Student groups working on short term HE projects require a dedicated academic mentor. 
Experience suggests that fortnightly meetings are required to ensure progress and 
accountability of the student teams to a client. Although in theory these meetings could be 
with the external research partner, UNSW Sydney experience shows that international 
volunteers and NGOs are already under substantial resource and time pressures so an 
internal mentor/client at the University can ensure progress and provide students with a first 
level of support to address concerns and problems. When there is a conflict, it is our opinion 
that the benefit needs to be provided to the NGO rather than the students at UNSW Sydney. 
This tension between the benefits to students compared to the benefits to the community 
where the project is based has been explored by VanderSteen, Baillie, and Hall (2009) and 
these issues are vital for universities working in this space to explore. Other possible 
problems of such service based learning projects from universities have previously been 
identified by Riley (2008) and Schneider, Leydens, and Lucena (2008). Our experience 
shows that without a substantial commitment of time and enthusiasm from the academic 
mentor these projects have not achieved the desired aims. Mechanisms for recognising 
mentors for their contribution still need to be developed. 

There is a clear need for focused support for academics supervising HE research projects 
early in the first semester through a workshop or similar to help train academics in assisting 
students in HE research including requirements and processes for ethics approvals, how to 
define a suitable scope of possibly large ‘wicked’ research problems as well as clear 
expectations of support provided by Engineers without Borders or similar research partners. 

In all these case studies, skype or face to face meeting with the NGO or researchers is also 
vital to allow students the opportunity to get direct feedback and information on the specific 
challenges of working in developing community contexts. These structures also help to train 
students in professional skills by the academic mentor modelling to students’ professional 
communication styles, project management skills and reporting methods.  

New courses to provide students with course credit for participating in HE research are a 
promising way of providing further extrinsic motivation for students to complete the research 
projects. This will benefit both the students and the academics involved with the programs 
through formal recognition of their contribution in workload models. Further work is required 
to capture the actual work load involved with field work courses. 
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