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Abstract 

Fundamentally, engineering is about improving people’s quality of life and serving 

the greater good of our community. This paper considers the developments and 

application of community engagement and “Service learning” or “Community Based 

Learning” in third level institutions. It then attempts to align the published outcomes 

of these approaches with the experiences of the 3D-Assist project at the Institute of 

Technology, Tallaght. 

The “3D-Assist” group is an informal group of students, past students and staff at the 

Institute of Technology Tallaght. It was set up in January 2015 with a view to 3D 

printing prosthetic hands and arms for people who need them.   

To date, it has manufactured over 30 prosthetic hands and arms for recipients in 

Ireland and the UK. It has also designed and manufactured assistive devices for 

visually impaired children and their teachers. The group is made up 5 staff members 

and approximately 12 student members. All its costs are covered through fundraising 

efforts of staff and students. It has been observed that students involved with 3D 

Assist have benefited from increased engagement with the community, collaboration 

with students from other courses and years and interaction with recipients of the 

devices and their families.  
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1. Introduction  
 

3D Assist Tallaght is an informal group of students, past students and staff at the 

Institute of Technology Tallaght. We were set up in January 2015 with a view to 3D 

printing prosthetic hands and arms for people who need them.  3D Assist was formed 

as part of a global group of volunteers who use 3D printers to provide devices to 

people who need them.  We use and develop open source designs which are free to 

access for anyone who wishes to print a prosthetic hand/arm.  

To date, we have manufactured over 30 prosthetic arms for recipients in Ireland and 

the UK. The majority of recipients are children born with part of the upper limb 

missing however the group has also worked on devices for adults who have lost part 

of their limbs in traumatic circumstances. 

3D Assist has worked with the Central Remedial Clinic and the National 

Rehabilitation Hospital in projects where we have designed and manufactured a range 

of assistive devices such as modified joysticks for wheelchairs and heated joystick 

covers for wheelchairs. 

We have designed and developed assistive devices for the visually impaired through a 

collaboration with a specialist teacher. This has included braille based educational 

devices for teachers and specific devices for the students. 

Each hand/arm takes approximately 20 hours to print and uses €10 of material and 

other items such as Velcro etc. It takes approximately 2 hours to assemble each 

device. 

There is absolutely no cost for the recipients. The group is made up entirely of 

volunteers, all giving their time freely. All equipment and material resources have 

been raised through activities organised by students or through donations by local 

business. 
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2. Literature Review 

The issue of the inclusion of community and industry engagement into third level 

activities has been a topic of discussion for over a decade now. There are two general 

approaches taken on the type of engagement. The first is the enterprising mission 

whereby the university focusses on becoming an entrepreneurial university whereas 

the second is the social mission where the university engages with society and the 

community (Montesinos, 2008).  

The “National Strategy for Higher Education to 2030” report (Hunt, 2011), better 

known as the Hunt Report 2011, has addressed the issue of engagement and has set it 

as one of the three core roles of higher education. In fact, The Hunt Report explicitly 

states that engagement with the wider community must become more firmly 

embedded in the mission of higher education institutions (McIlrath, 2013). 

An approach to include this community engagement can be described as Service 

Learning or Community Based Learning. These can be defined as experiential 

education in which students participate in service in the community and reflect on 

their involvement in such a way as to gain further understanding of course content and 

of the discipline and its relationship to social needs and an enhanced sense of civic 

responsibility (Wynne, 2014). 

Students report that service-learning has four major benefits: practical skills, citizen 

ship, personal responsibility and interpersonal skills. Practical skills such as the 

development of critical thinking and enhanced application of knowledge were 

reported. Students involved with service learning have also displayed a higher 

awareness of their social and personal responsibility. They are required to 

demonstrate their ability to give back to the community and show sensitivity and 

empathy toward others. Interpersonal skills such as team work and communication 

skills were also enhanced through service-learning (Hatcher, 2015) 

 

3. Our motivation 

Currently, due to the high cost of traditional prostheses, access to prosthetic arms and 

hands for children is largely dependent on the financial means of their families. A 
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standard passive prosthetic for a five year old child can cost thousands of euros. The 

growth rate of the patients also acts as a barrier to the use of traditional prosthesis. It 

simply costs too much to provide a new prosthesis at regular intervals to match a 

child’s growth rate. 3D printed prosthetics for upper extremity applications presents a 

viable alternative and allows replacement parts to be printed quickly, and at low cost 

(Geough, 2016).  

Recent developments in 3D printing have made the technology more affordable and 

accessible. A typical desktop 3D printer costs approximately €1500. One kilogram of 

material costs approximately €30. 3D Assist can print approximately 3 full arms from 

1Kg of material. 

 

           Figure 2.1 – Ben and Mark.                                            Figure 2.2 – Ashton  

 

 

 

 

 

 

 

 

 

 

 

The arm for Ben cost approximately €10 when the material and fittings are taken into 

account. This is Ben’s second arm and has had a significant impact as for the first time 

it allowed Ben to play a sport such as hockey with his twin Mark. Ben’s Mother 

emailed; “We're so thrilled with how it turned out. I must admit I shed some tears 

watching Ben on his first day of hockey.  We just can't thank you all enough for 

everything you've done. He's loving hockey. “.  
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Aston’s Luke Skywalker arm was made just in time for his 10
th

 birthday. His parents 

held a “Star Wars” themed party with all his friends the day after he received it. 

 

4. What we’ve learnt. 

4.1 Civic Engagement: 

 

3D Assist has established strong links with the community. To date, the group has 

worked with thirty children all of whom were born with an upper limb difference. The 

group has also worked with a number of adults, some have experienced traumatic 

limb loss and others have suffered loss of mobility due to other medical issues. 

 

Members of 3D Assist have visited numerous local schools, worked with the Central 

Remedial Clinic (CRC) and the National Rehabilitation Hospital (NRH) and formed 

links with local sporting groups such as the Irish Amputee Football Association and 

Skibbereen Rowing Club. During school visits to local primary and second level 

schools, our students are given the opportunity to help assemble 3D printed limbs.   

 

Our final year engineering students have worked on related projects which are being 

used by some of our recipients. These have been specific prosthetics for swimming, 

rowing, hockey and playing musical instruments. All of these devices were designed 

and developed with significant input from parents, sports coaches, teachers and most 

importantly the recipients.  

 

Student volunteers have also had the opportunity to establish links internally by 

working with students from different departments within the college. Students from 

IT Tallaght Advertising and Marketing course ran a fundraising event for 3D Assist as 

part of their marketing module. This event was organised by marketing students with 

input from 3D Assist student volunteers  

 

4.2  Academic perspective:   
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Our student feedback indicates that engineering students struggle to find a context for 

the material they are covering in the classroom. The 3D assist projects give an 

immediate context for the students. These are real word problems. Student volunteers 

are involved in all the communication with the parents and recipients of the 3D 

printed arms. These interactions require them to develop their communication skills 

which can be difficult for many students particularly given the sensitive nature of the 

interaction. Students involved with the group have also reported an increased feeling 

of citizenship; the actions of the group have a positive impact on the lives of 

recipients. They can immediately see the impact their work will have; they recognise 

the importance of carrying out each project in a professional and timely manner. 

 

Ethical Issues: All engineering courses approved by Engineers Ireland must include 

ethics in their content to prepare graduates for their engineering careers. Student 

members of 3D Assist gain valuable experience in this area by working on actual 

projects and through regular meeting with recipients and their families. The students 

are exposed to scenarios where, under supervision, they deal with safety issues, 

managing recipients and parents’ expectations. 

 

Engagement: The students engage in a way that we have not experienced before. In 

fact one of the pitfalls is that students can become overly engaged in the projects to 

the exclusion of their studies! This has to be monitored closely by staff supervisors. 

Where possible we have structured the major academic projects of the students to fit 

into the 3D assist aims. The projects increase the students’ sense of ownership of their 

learning. Learners are increasingly motivated when they can see the usefulness of the 

material they are learning and when they can use that information to do something 

that has an impact on others. A significant number of our members are past graduates. 

We collaborate with four of our recent graduates in design and modelling of the 

devices. One of our graduates successfully set up a group within his new employer in 

Cork to manufacture arms 

 

Peer Learning: The group encourages peer learning by allowing students of different 

ages, backgrounds, academic and practical experience to work together on projects 

that have a tangible and meaningful outcome. Students are organised where an 
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experienced student is helped by a new member or first year. This system encourages 

strong working relationships between students from different years of engineering 

courses. This has an added benefit for students in their academic work as the 

friendships which have developed can act as an academic support system to members.   

 

Optimal approach for typical engineering students’ learning styles: Research in IT 

Tallaght has shown that engineering students are predominantly global, active and 

visual learners (F. Cranley, 2005). The project or problem based nature of the projects 

fit very well into the accepted learning styles of the typical Science, Technology, 

Engineering and Maths (STEM) student. This addresses a difficulty engineering 

students have with context and application of the theory. 

 

Soft skills: In a world where the developments of soft skills are paramount, we have 

found that this group has helped the students develop their communication skills. 

students must regularly speak to the recipients of the devices and their parents and 

must effectively manage their expectations. Members of the group also liaise with 

local business during fund raising activities. 

 

Inter-department interaction:  This year, as part of their course, a group of 3rd year 

Marketing students organised a fund raising event for the 3D assist group. We invited 

all of our recipients and their parents and siblings, to the college on the afternoon of 

Wednesday the 5th April.  We also invited some visually impaired and blind children 

along as we have recently started 3D printing and laser cutting braille devices for 

them.  In total we had 10 children with limb difference and 3 visually impaired 

children and their parents. One of the parents who came along is a past graduate of 

ours from 2004 who brought along her 6 month old son, Jacob, who has a limb 

difference.  She became aware of the event though our IT Tallaght Facebook page and 

it was her first time to meet other parents and children with a condition like Jacobs. 
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5.0 Challenges: 

Although the group has been extremely successful, a number of challenges have 

arisen such as management of student involvement, the protection of group members 

and recipients and the accreditation of work carried out by students.  

In certain cases, members of staff have had to monitor student involvement to ensure 

they were not spending a disproportionate amount of time working on projects for 3D 

Assist to the detriment of their academic work.  

The protection of all of those involved has always been the first priority of the group. 

All recipients are accompanied to measurements/meetings by adult family members 

and at least two members of 3D Assist are present at all times.  

Photographs and videos are only published on the 3D Assist Facebook page after 

permission has been granted by the parents of the recipients.  

One significant challenge to resolve is how to provide academic recognition to 

students for the work they are carrying out with 3D Assist. If accreditation of 

student’s work was to become possible, it would contribute an element of 

sustainability to the group. 

6.0 Conclusions and Future Work 

Although our original intention was to have participation in the 3D Assist group an 

addition to formal teaching and an option for students to carry out civic / altruistic 

work, it has given us an insight to the potential that this work can have from an 

educational perspective.  

Reflecting on the project it is clear that involvement in it achieves many of the 

pedagogical objectives that have been difficult to address in conventional programme 

development.  

The incorporation of a model, such as this, acts as a good method of including 

community engagement in Science, Technology, Engineering and Maths (STEM) 

programmes. (Vaz) Engaging students in community-based problem solving can help 

students see science and technology in the larger contexts of quality of life while also 

promoting collaborative work, critical thinking and communication skills.  
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WE are currently examining mechanisms to award academic credit s for learning 

achieved by students in participation in the 3D Assist project. 
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