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Abstract  
In order to meet a real-life challenge of creating a system that helps health professionals to monitor 
the health condition of older adults and to promote the adequate level of physical activity in this group, 
students of two Schools of Applied Sciences, one of health sciences and the other of technology and 
management, were challenged to work together. 

This article aims to i) present the followed approach to the development of the aforementioned 
system; and ii) discuss the strengths and difficulties of integrating an interdisciplinary team of students 
and teachers from different areas of knowledge. Both students and teachers considered that it was an 
enriching experience to engage in a multi-disciplinary project supported by a real problem. The 
students gave a valuable contribution to the problem of low levels of physical activity in older adults. 
Nevertheless, some challenges have arisen, mainly related to physical distance and different 
participants’ availability. 

The obtained results suggest that the involvement of students during their training in real and 
interdisciplinary project work is fundamental to create IT systems adapted to real situations and 
contexts and can be an important driver to encourage the relationship between higher education 
institutions and the surrounding community and promote efficient knowledge transfer. 
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1 INTRODUCTION 
Interdisciplinary approaches have become increasingly important in addressing a wide range of 
problems at both teaching and learning levels. The interdisciplinarity has the potential to bring new 
insights and methods to enhance learning, promote critical thinking and communication skills and help 
organize all the knowledge being produced, both within research and at all levels of education 
(Frodeman et al. 2017). As stated by Fox et al. (2014, p.1), “through rigorous study within and across 
disciplines, students acquire the knowledge, inquiry and communication skills, professional abilities, 
and understanding of other cultures that enhance their personal development and enable them to 
contribute and lead in a global society.” Besides the importance of integrating knowledge from distinct 
disciplines, the complexity of real world problems often requires teams of experts from very different 
areas that possess quite distinct vocabulary and ways of working. 

Project Based Learning (PBL) is another didactic learning approach adopted in higher education 
during 1980’s in which students work collaboratively to design and develop projects, having the 
possibility to exercise a range of skills and competences (Oliveira, 2011). Students work in groups to 
investigate and solve real life problems with relevance both to themselves and to the surrounding 
community. Usually, PBL includes an interdisciplinary dimension which forces students to deal with 
several subjects. In this case PBL is defined as interdisciplinary project-based learning (iPBL) (Biasutti 
& EL-Deghaidy 2015). iPBL approach ensure that students are stimulated to integrate ideas, to 
connect topics and to link aspects of different disciplines by working in collaboration (Kek & Huijser, 
2015). 
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There are already some examples of the application of iPBL in higher education, which recognize 
iPBL methodology as a dynamic form of learning that empowers students allowing them to develop 
not only technical, but also soft skills such as teamwork (Ramires et al., 2016, Gnaur et al., 2012). 
Nevertheless, this approach presents a set of challenges that should be better known. By analysing 
available studies on the topic of iPBL in higher education, it seems to be evident the lack of studies or 
reflection about developing an ICT product where both people of technological area and non-
technological area contribute to these challenge at the same time. This lack of interdisciplinary may 
also be happening outside the academia, for example in IT companies involved in the development of 
e-health products. For example, a systematic review aiming to evaluate pain related mobile 
applications in terms of healthcare professionals’ involvement found that only two studies (out of 26) 
explicitly stated the involvement of healthcare professionals in the process of development of the 
applications (Silva, 2016). 
In this article, we describe a iPBL experience that made students from two Polytechnic Schools of 
Applied Sciences, one from health sciences and the other from technology and management, work 
together in order to meet a real-life challenge aligned with regional priorities. In a general way, the 
approach aimed to place students from each area contributing to the challenge of creating a prototype 
of a system that will help health professionals to monitor the health condition of older adults and to 
promote the adequate level of physical activity in that group. Also, the main results obtained are 
shown, both in terms of deliverables and prototypes developed during the project and impact on the 
learning experience.  

2 THE INTERDISCIPLINARY EXPERIENCE 
The experience occurred with two curricular units of the Schools, in the same semester. The concrete 
challenge that was launched to the students was the creation of a back-office Web application where 
health professionals can monitor the health condition and physical activity level of older adults, and 
suggest to participants an intervention plan by using a set of routes within their familiar and social 
spaces. 

The School A offers different degrees in health sciences. School A has a teaching model where a 
diversity of teaching methodologies can be used such as practical assignments, essays, oral 
presentations or case studies. Despite being an interdisciplinary school, assignments are usually 
performed in groups of students from the same health area (e.g. physiotherapy, nursing, gerontology). 
School A students have a strong involvement in the real context due to clinical practice and this aspect 
allows students to know and understand what are the real problems in the health area and how to 
contribute to find a solution through applied research and, in particular, through the use of health 
information systems. 

The School B implements since 2001 a Project-Based Learning Model in its programs, where the 
starting point is to solve problems as much as possible related to real and multidisciplinary concrete 
situations. The projects, named as Thematic Projects, are developed in group work, where each group 
is accompanied by a professor, the Project Advisor, whose role is to support students in the 
development of their learning. The Project-Based Learning Model implemented at School B explicitly 
intends that students acquire soft skills as work as a team, learn independently, adapt to new 
situations, have initiative, enterprising spirit, and motivation for quality, besides the skills specific to 
each program.  

In School A, one of the curricular units, Health Information Systems, is transversal to different health 
areas. It was in this curricular unit that the challenge was proposed. In this curricular unit, students of 
the 3rd year of Physiotherapy, Speech Therapy, Medical Imaging and Radiotherapy, and Gerontology 
must get acquainted with health technologies and information systems, to identify health related 
problems, and to propose a solution based on the development of a health information system. One of 
the assignments that students had to perform was the definition of an information model for this 
specific situation, where they had to be domain specialists and system analysts. The objective was to 
identify what were the needs, who were the actors and what were the functional requirements of the 
system proposed. Usually, one of the major difficulties of these students is related to the unfamiliarity 
with information systems and its benefits within the health context. 

Regarding students of technological area, the challenge of developing the back-office Web application 
occurred in the context of a 3rd Year Thematic Project, supervised by two IT lecturers. Two groups of 
four students were formed and both had the same challenge. Each group also had to specify the 
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functional requirements but this was necessarily undertaken in a more superficial way in relation to 
health students since the former had also to develop tasks such as: (1) specification of non-functional 
requirements; (2) analysis and selection of the technologies that were needed to build the system; (3) 
develop a low-fidelity prototype and a high-fidelity non-functional prototype (4) prepare and carry out 
their usability evaluation; (5) implement the final version and carry out some tests, including an 
additional usability evaluation. 

A first interdisciplinary meeting was promoted in order to align the development of the health system 
with the project objectives and to give IT students feedback on the functional requirements in the 
perspective of health professionals (represented by the lecturer of the health curricular unit). An 
interactive development methodology was then followed and encompassed the evaluation of the 
system’s usability. This process involved both students and teachers of the two areas mainly in three 
different moments:  

1 Two health lecturers (one of them external to the curricular unit) evaluated a low fidelity 
prototype (described in the next section) developed by IT students (in digital format) and gave 
feedback by email. IT students also had promoted a face-to-face session to get feedback from 
one IT lecturer external to the curricular unit but with experience in the development of web 
applications. These tasks promoted an interactive refinement of functional requirements; 

2 After about one month, these two health lecturers and 10 health students went to School B and 
participated in a usability evaluation session of the high fidelity non-functional prototype 
(described in the next section), organized by the two groups of IT students and supervised by 
the two IT lecturers of the Thematic Project (Fig. 1). In a second step, all the students and 
lecturers of the curricular units came together to discuss the usability results and the high fidelity 
non-functional prototype and the aspects of the system that needed improvement were clearly 
identified (Fig.2). 

 
Figure 1- Usability test 

 
Figure 2 – Discussion about the results 

3 After about one month and a half, the final prototype of each IT group (based on the results of 
the assessments referred in the previous points) was assessed in School A, by 11 health 
students, in what concerned its usability. 

3 RESULTS AND DISCUSSION 
In this section, the main results of the experience described in the previous section are presented, 
both in terms of deliverables and prototypes developed during the project and impact on the learning 
experience. 

3.1 Prototypes/products and deliverables 
The experience described in the previous section has resulted in different deliverables for the group of 
health area and technological area.  

Health students had to provide three deliverables during the semester: 

• The first deliverable was related to functional requirements. In this deliverable the students had 
to present the actual context, what are the problems, who are the stakeholders and what data 
are shared and its types (digital, paper or in an oral format). Then the students had to identify 
who were the actors and the use cases, using the Unified Modelling Language. 
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• The second deliverable was a more detailed analysis of functional requirements where the 
students made adjustments to the first deliverable and introduced a more detailed description of 
use cases. 

• The final deliverable was a public presentation of the project and a mockup of the information 
model defined. 

Regarding students of technological area, they developed a low fidelity prototype, that is, a rough 
representation of concepts that helped students to validate those concepts early on in the design 
process (Busche,2014), by using a rapid wireframing tool. A sample of the results of one of the groups 
is represented in the next figures (Figures 1 and 2). This prototype was evaluated in terms of 
functional requirements by 2 teachers of School A (as explained in the previous section, point (1)). 

 
Figure 3- Lo-fi - example of a page (1) 

 
Figure 4 – Lo-fi - example of a page (2) 

Based on the feedback, students developed a high fidelity non-functional prototype, which showed an 
almost final graphic aspect of the application, although without implemented functionalities. An 
example of some of the interfaces developed by one of the groups is presented in the next figures 
(Figures 3 and 4). 

 
Figure 5 – Hi-fi - example of a page (1) 

 
Figure 6 – Hi-fi - example of a page (2) 

This prototype was then evaluated (see previous section, point (2)). Finally, from this prototype, each 
IT group has developed a dynamic database-driven web application. The most important functional 
requirements, identified by the technological and health student groups, were almost all implemented. 
To achieve this, it was essential the various moments of feedback that IT students had. There is also, 
however, a set of specificities that have been identified by health students and lecturers who are not 
reflected at this point in the product and who would also be important to include in a next development 
cycle.  

In the final usability tests (see previous section, point (3)), all participants (health students) reported 
that they had enjoyed the experience of using the application and that it was simple to use, intuitive, 
consistent and visually pleasant. However, some suggestions have been made to improve the 
usability of the application.  

IT Students had also other several deliverables scheduled. In addition to the prototypes/products, 
these students were asked to develop the usability evaluation plans for the different usability testing 
phases. Generally, the plan developed by IT students was a document to support the coordinator and 
observer of the test (who were elements of the group) with the procedures that were to be followed 
during the test. The plan had also a grid, with the tasks to be requested from users and the criteria that 
should be observed and registered during the test. Still in the context of this plan, students developed 
a questionnaire to evaluate the satisfaction of users/evaluators drawing on an existing instrument 
(Brooke, 1996). 
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3.2 Other defined and met deliverables included two interim reports, which 
were intended to promote the gradual documentation of the different 
activities that students had to undertake throughout the process, as well 
as a final report. 3.2 Students’ and teachers’ perceptions about the 
experience 

At the end of semester, the students involved (16 from health area and 8 from technology area) were 
asked to provide their feedback regarding their participation in this project. For this purpose, an online 
questionnaire was provided with close and open-ended questions. A total of 14 students answered 
the questionnaire, 5 from the technological area and 9 from the health area. 

Overall, it was found that: 

• 11 students (78.5%) agreed or strongly agreed that the project was appealing and one student 
disagree. 

• 12 students (85.7%) agreed or strongly agreed that they contributed to solve an important 
societal challenge. 

• All students agreed or strongly agreed that they enjoyed the fact that the project was associated 
to a real problem. The main reasons pointed were: “I felt more motivated to come up with a 
good solution” (12) and “the project could value my curriculum” (8).  However, some 
disadvantages were also pointed: “the workload was higher” (3); “led to several indecisions that 
delayed the project” (3) and “the time dedicated to work was greater” (5). 

• All the students agree or strongly agree that it was an added value the interaction with people 
from other areas (students, teachers) that occurred at certain times. Students justified this 
perception with: “I gathered opinions that were important to improve my work (13)”, “I could 
understand the problem from another perspective” (10) and “I felt more motivated to come up 
with a good solution” (8). Few students referred drawbacks of this strategy:  “the time devoted to 
work was greater” (3), “the volume of work was higher” (1) and “it led to several indecisions that 
delayed the project” (1). 

Students were also asked to provide in open-ended questions three aspects considered to be 
strengths and weaknesses of the model/methodology that was encouraged by the teacher for the work 
development. In addition to reinforcing the strengths already mentioned (e.g. interdisciplinarity, real 
context), students from the technological area reported as positive aspects the regular scheduling of 
meetings, the even distribution of tasks among group members and the development of a prototype 
before the final solution. Regarding weaknesses, 6 students signalled at least one aspect that was 
considered a weakness, which included not having much time available as well as not having enough 
time to discuss the project with individuals outside their group. 

In a final section of comments and suggestions, students gave a few suggestions to improve current 
procedures and working methods. In particular, health students referred that it would be useful for 
them that the meetings with technological students occurred sooner and also suggested that the 
usability tests should be less strict and that the opinion of the evaluators should be more valued. 
Finally, some of the students even suggested that this kind of work should occurred more often since it 
potentiates a richer and exciting learning experience. 

Regarding to teachers’ perceptions, it was found that the health students were able to be quite critical 
in the discussion around the various prototypes, most probably because they had the assignment of 
identifying the system’s functional requirements. For example, in the phase of evaluation of the low-
fidelity prototype, the initial idea of School B students for the systems didn’t include some aspects and 
functionalities that were necessary to have a good solution for the project. These were reported and 
defined by School A students that have the knowledge and experience in that specific context. Even in 
School A students the interdisciplinary work was useful, for instance the Physiotherapy students were 
more concerned to health issues and the Gerontology students to promote active ageing. 

Furthermore, it was clear that health students were very pleased to see a materialization of the 
product they also thought about, although at times it was noticed that they had some higher 
expectations about the system developed by IT students. For IT students it seems that it was also very 
useful to have health students as evaluators, since they had to communicate with people with different 
perceptions about the product and they had the opportunity to have “almost” real users using and 
testing their prototypes. 
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Finally, as students group referred, teachers of the curricular unit considered that the iPBL approach is 
more demanding, both for teachers and students, in communication skills and time and expectations 
management, The global process evaluation is, although, very positive because the involved teachers 
felt that students developed several transversal skills at the same time they contributed to a product 
that can be very useful to society. 

4 CONCLUSIONS 
The ipBL approach described in this project supported the development of a monitoring system of 
health and physical activity by students of two schools of applied sciences, one of health sciences and 
the other of technology and management. As observed during the experience and reported by the 
students and teachers involved, the approach proved to be an important factor in creating a IT system 
adapted to real users, situations and contexts. Also, the involvement of different stakeholders, users 
and developers since the beginning of the development was very important. This approach facilitates 
the knowledge of different areas: health students have understood the difficulties in the development 
and technological implementation of the system, namely the potential and limitations that technology 
may have. Technology students have understood that problem domain is critical to achieving a usable 
system and how important is the factor related to usability. 

The followed approach allowed that the participation and motivation of students and teachers has 
remained high during the experience. Even when the academic assignment was finished, the interest 
in future developments continued and the willingness to participate in future projects. However, it is 
important to refer that some challenges have become evident with this iPBL approach and that may 
exist in other similar approaches. The 2 schools were 30 km apart, which added some complexity to 
the logistics connected with face-to-face meetings. As future work, we can point the use of 
communication and sharing tools to facilitate the interaction of students and teachers. 

Through the results and reflection presented in this article, it is possible to corroborate the idea that, 
despite the many challenges, the involvement of students during their training in a real-life and 
interdisciplinary project work is very important to them and can encourage the relationship between 
higher education institutions and the surrounding community and promote an efficient knowledge 
transfer. 
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