1V International Conference on Civil Engineering Education
EUCEET 2018
J. Turmo, & J.A. Lozano (Eds)

SERVICE-LEARNING IN CIVIL ENGINEERING EDUCATION: NEW
EXPERIENCE IN THE FIELD OF ROAD SAFETY

BEGONA GUIRAO?, MARIA BAU-POUS! AND NATALIA CASADO-SANZ:

IETSI Caminos, Canales y Puertos — Universidad Politécnica de Madrid
Avda. Profesor Aranguren, s/n 28040 Madrid (SPAIN)
bguirao@caminos.upm.es; m.bau@alumnos.upm.es; natalia.casado.sanz@upm.es

Key words: Education, Civil Engineering, Service-Learning, Road safety, ethic skills

Abstract. Service-learning is an educational experience in which students participate in an
organized service activity that meets identified community needs and reflect on the service
activity in such a way as to gain further understanding of the course content and enhanced
sense of civic responsibility. This new methodology has the potential to address many of the
issues facing civil engineering education: can clearly enhance classroom learning, promote
project based curricula and increase students” retention of knowledge. Despite the numerous
benefits of service-learning in civil engineering education, little research has been done to
date to evaluate this new pedagogy; and until now, literature is focused on the limited
experiences of Engineers without Borders, organizations which promote and facilitate the
integration of international service projects into local engineering curricula.

In terms of road safety, the prevention tools and the management of the traffic accidents is a
discipline that can be better understood through the road victims” associations. Working with
victims™ associations can help to better understand the accident risk indicators, the types of
injuries caused by these accidents and their physical and legal consequences. This paper
contributes to this limited literature by assessing the positive and negative experiences
encountered by students when undertaking a service-learning project for the first time. The
methodology was tested on a survey sample of 61 students enrolled in the “Traffic
Management” module in the Civil Engineering Master’s degree at the Technical University of
Madrid (UPM). Students were organized in groups of 6 and 7 members and each group was
assigned with a road accident victims” association in order to develop a case study during four
weeks. This pilot experience has been supported by Spain's Directorate General of Traffic
(Direccion General de Trafico) and by UPM, as part of the 2016-2017 Competitive Funding
Programme for Educational Innovation Projects (IE1617-0401).

1 SERVICE-LEARNING IN HIGHER EDUCATION

In 1996, Bringle and Hatcher [1] defined Service-Learning (SL) as a “credit-bearing
educational experience in which students participate in an organized service activity and
reflect on the service activity in such a way as to gain further understanding of course content
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and an enhanced sense of civic responsibility”. This definition is quite complete because
stresses the focus on the course content and not only on the voluntary service. From a
programmatic perspective there are two salient means through which universities support
voluntary service: (a) extracurricular and (b) curricular. Extracurricular community service
through student organizations has a long tradition, especially in the US. In American
Universities is very common that many faculty, staff, and students are involved in their
communities (for example, churches, neighborhood development or youth work) with
independence from university courses.

Figure 1 (based on the quadrants defined by the Service-Learning 2000 Center, 1996)
shows how, unlike extracurricular voluntary service, service-learning is an experience in
which service activities have to be quite related to course material. Service-learning is not
only community work or even a volunteering activity; the learning process has to be linked to
the contents of a course. Reflection activities as directed writings, small group discussions,
and class presentations usually help to adapt the service works to the course contents. As a
consequence, we can identify four key components of service-learning: the service
component, the academic component, the partnerships with community organizations or
members (which provide the scenario and structure for the service component), and the
student analysis and reflection.

Many authors [2, 3] have demonstrated the benefits of this methodology for students,
teachers and community members, improving the teaching process, the academic involvement
and motivation. Kuh [4] even identifies Service-Learning as one of the ten best teaching
methodologies in the United States, a country where this methodology was first developed
and with many examples of implementation. There are authors that find a close relationship
between the employability success of the student and the service-learning experience [5] as
SL provides a real life context in which students practice what they learn [6].

In relation to the type of courses suitable for the service-learning methodology, we can
traditionally find many examples of implementation in degrees associated to Social Sciences
and Health Sciences (medicine or nursery). Sotelino et al [5] have observed that teachers from
the fields of Legal and Social Sciences are more prone to regard civic and ethical training in
university as a means to the labour insertion of students but there are also isolated study cases
in experimental Education like Engineering. Oakes [7] has grouped all the US Engineering
experiences in an interesting Resource Guidebook where Civil Engineering is also mentioned.
Although service-learning in engineering is a relatively new area of endeavor, many
successful examples exist, including two pioneering models: Engineering Projects in
Community Service (EPICS) and Engineers without Borders (and partner organization
Engineers without Frontiers). EPICS brings multidisciplinary undergraduate design teams into
long-term partnerships with local community organizations and agencies while Engineers
without Borders (and partner organization Engineers without Frontiers) promotes and
facilitates the integration of international service projects into local engineering curricula.
These two models are not associated to any course in particular and most of the times
constitute an extra-curricular activity. In relation to Civil Engineering, there are few
experiences linked to road traffic engineering, but not directly to road safety. We can find an
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isolated example in the University of Utah (Civil and Environmental Engineering) in a Traffic
Engineering course where the Goals are to introduce the theoretical concepts that underpin
traffic engineering and to apply these ideas to a series of practical traffic engineering
problems. The service-learning project will address real traffic problems in real communities
and relate to the practical application of the theory provided formally in class, providing
service interactions in the community. Student will present reports to the community and the
local groups will assess the student contributions. This learning experience is directly linked
to Public participation processes of transportation plans. Public Participation has long been
established for laws, regulations, and guidance issued by government agencies in the
developed countries. The practice is intended to increase the efficiency and productivity of
transportation plans and programs.

T
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Figure 1: Service-Learning Quadrants (Service-Learning 2000 Center, 1996)

Once we have clarified the concept of service-learning and the existence of referenced
experiences, the methodology used to assess this learning strategy is also very important.
Surveys on student perception seems to be the suitable tool to assess service-learning
experiences although there is not a specific survey format accepted by the scientific
community because minimal research has investigated student perceptions of their service-
learning experiences [8]. Toncar et al [9] were the first to develop a scale to measure student
perceptions of service-learning experiences. Known as the SELEB scale (SErvice LEarning
Benefit scale), the instrument contains items that quantify four underlying experiential
dimensions—practical skills, interpersonal skills, personal responsibility, and citizenship.
Some years later, Werder and Strand [10], assessed the effectiveness of service-learning in the
field of education of Public Relations by measuring perceived student learning outcomes
through a survey. The survey included, for example, measures of practical skills, interpersonal
skills, personal responsibility, and citizenship, as well as discipline-specific functional,
creative, and research skills. A similar survey was designed by Berasategui et al [11], in order
to assess an experience of service-learning within the university Degree in Social Education at
the University of the Basque Country. The gquestionnaire sought the opinion of the students
about the teachers carrying out the service-learning experience and results provided positive
evidences about the impact this learning process has had over the students, mainly in aspects
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such as involvement, motivation and reflexive attitude.

The study of the evolution of the student curriculums through the Master degree is another
alternative to surveys in order to assess the service-learning experience. Packard et al [12],
for instance used multiple regression analysis applying generalized estimating equations to
assess for relationships between pre and post score changes in Medicine students curriculum.
This last methodology requires a considerable sample size and requires implementing the
same service-learning experience during successive academic years. Due to the fact that in
most Universities this experience is relatively new, databases do not allow yet to use this tool
properly while surveys on perception could be a solution for the first years of implementation.
Many authors have recognized [13, 14, 15] that surveys of opinion done with university
students about the quality of higher education, are valid and reliable methods to obtain results
related to a self-perception of the students about their own teaching-learning process. These
surveys can represent an opportunity (as feedback) for the professors to re-orientate their
teaching methodology [15].

Next section describes the case study used in this research focused on a pilot SL
experience on road safety in higher education (School of Civil Engineering of the UPM-
Spain). Surveys on student perception, based on the SELEB scale criteria, have been the tool
to assess the first year of the service-learning implementation.

2 THE CASE STUDY: SERVICE-LEARNING ON ROAD SAFETY

As mentioned before, they are not many experiences of service-learning on road safety in
higher education but there are examples of how public participation [16, 17] has demonstrated
to promote the “sharing responsibility concept” in this scenario. Kowtanapanich et al [16]
show how a public participation approach can be used to assist in identifying black spot
locations through the framework of an Accident Public Participation Program in Khon Kaen
City, Thailand. Road safety is directly linked to the social welfare, as the reduction of the
number of severe accidents and the feeling of insecurity increase the level of welfare.
Students of a course on road safety could work in the future as professionals of the road safety
sector, but they are also drivers and pedestrians and, under this approach, responsibilities
should be shared between all of the players involved in the road safety system
(Administration and users) to reach the optimum goal. Other than the acceptance and support
by the community, service-learning (like public participation) can create much awareness and
more concern on road safety throughout the society. After this type of experience, students
will regard their rights and obligations in the traffic safety and not only consider road
accidents as a problem of driver’s behavior but realize as a complex problem that can be
solved.

Road safety is usually linked to the studies of traffic engineering, a subject traditionally
taught at the Civil Engineering degrees. Nowadays, the complete civil engineering education
community in Spain has been involved in a strenuous debate in order to determine the skills
(competences) necessary for the practice of current and future engineering. The new Europe-
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wide system of comparable degrees to increase student mobility (European Higher
Educational Area) has been an important inducement to review university degrees and
identify basic, transversal and professional skills. Moreover, engineering education has been
undergoing changes promoted by the Accreditation Board of Engineering and Technology
[18, 19] and corporations that hire engineering graduates. EC 2000 Criterion 3 [19] stipulates
that engineering programs must demonstrate that their graduates have, among other an
understanding of professional and ethical responsibility, and the methodology of service-
learning has demonstrated to provide a natural opportunity for students to examine the
professional and ethical responsibilities of their profession. Civil Engineering is an university
degree where service-learning has always been associated to infrastructure projects in
developing countries, but rarely to road safety.

In recent years, the Civil Engineering School at the Technical University of Madrid
(UPM-Universidad Politécnica de Madrid) has been under a transition from the outdated
degree (a six-year course) to the new Graduate and Master’s degrees and the design of new
courses, like “Traffic management”, have represented an opportunity to implement new
teaching methodologies and service-learning is one of these examples. Traffic management is
an optional course (subject or module) in the fourth and last semester of the Civil Engineering
Master’s degree and it’s taught by staff from the Department of Transport and Urban
Planning. The degree is organized in four semesters (120 ECTS) and entitles the holder of this
qualification to work as a Civil Engineer. After the experience of two academic years, the
course “Traffic Management” has been provided with a service-learning activity and nine
different Road Victims’ Associations have been selected to work with students. In one
semester, students are supposed to learn how to manage road traffic and all those aspects
related to road safety. The subject is divided into five parts that will help students to become
familiar with laws and road policies applicable to road management, the existence of different
types of accidents, the risk factors influencing crash involvement and finally the best practices
and the intervention tools.

The preparation of the experience, from the teaching point of view, required significant
efforts in terms of time dedication and followed the following stages:

a) Searching bibliography about experiences carried out in similar context (service-

learning)

b) Diagnosis of the type of organizations, which are object of intervention (Road victims”

Associations)

c) Selection of a group of organizations to work with the students (9 Associations)

d) Designing a socio-educational intervention (problem definition)

e) Implementation of this socio-educational intervention among these organizations

) Evaluation of the socio-educational intervention.

Once the group of organizations (road victims’ Association) has been selected, students
will apply the knowledge acquired to a real case, collaborating for a month with them. They
must know firsthand the work developed by the different associations and contribute to
propose improvement measures in the different activities that each association carries out. The
main goal of service-learning methodology is to develop the students’ competences compiled
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within curricula, through a design and start-up of a socio-educational intervention for road
accident victims that should also consider the necessities contemplated by those
organizations. The case study goes from the incorporation of the students’ in the daily life of
the Associations to the understanding of the activities’ organization, management and
funding. The problem definition of the case study is shown in Table 1.

Teamwork on Victim’s Associations is combined with conventional classes and, using the
content of these lessons, the project work is organized in four weeks. The groups comprise Six
or seven members, and the project work is based on the realization of a practical case study on
a Road Victims’ Association. All the groups were selected according to the teacher’s criteria
and all of them work on the same project work. The only distinction between groups was that
each group was assigned one different Victims® Association, which will allow a great variety
of solutions and proposals. Each group has a team leader (selected by the lecturer), who has
the task of coordinating all the members of the group and who at the same time is the
spokesperson. The rest of the group members have as their main tasks the composition of the
final report and the final presentation. By doing this distribution of responsibilities, not only
the students’ social skills are being developed, but also their teamwork abilities. The project
work is carried out outside the classroom during the assigned timetable (four weeks). The
teaching staff tracks the group progress through coordination meetings, answering queries and
contacting the Associations when necessary. At the end of the workshop each team hands in a
written report with the results of the case study to the teaching staff and two weeks later, all
the groups present orally their project work in order to share their experience with the rest of
the students. This service-learning activity, from the student assessment perspective, accounts
for 30% of the final mark of the course, and the other 60% of the assessment carried out with
a continuous evaluation based on periodic contents comprehension controls.

According to the Spanish Directorate General of Traffic (DGT), there are more than
twenty-eight road victims’ Associations constituted in Spain. Moreover, some of this
Associations proceed as Federations. Hence, they are formed by smaller organizations with
fewer resources and only exceptionally Spanish Associations are members of the FEVR
(European Federation of Road Traffic Victims). The founders of the Associations use to be
road traffic victims. One of the main reasons for their establishment is to help and guide
people that are suffering from a road accident experience. Moreover, they also help to prevent
and to aware people from the consequences. In other to achieve these goals, they organize and
perform mainly three kinds of activities: pre-accident activities (example, road prevention
campaigns at schools), post-accident activities (at hospitals, giving psychology and legal
counsel to the victims and their families), and tasks devoted to “reoffended users”. The third
ones try to prevent the offender to repeat the incident again by making them more aware of
the risks presented in the road, for example by their participation in road safety conferences.
Something to highlight is that road victims participate in these activities, either during the
project organization or the project implementation, what gives an important point of view. It
is frequent that this type of activities is organized as blocks of “projects”, and sometimes
these projects are funded by the DGT.

Table 1: Problem definition for the students
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1. Contact and involvement with the Road Victims’> Association.
1.1. First contact with the Association.

1.2. Participation in the Association’s activities as a volunteer.

2. Road Victims’ Association profiling.

2.1. Legal and organizational structure.

2.2. Fundamental activities.

2.3. Geographical framework of activities.

2.4. Funding sources and their alternatives.

3. Activities categorization.

3.1. Activities typology and description
3.1.1. Pre-accident activities.

3.1.2. Post-accident activities.
3.1.3. Reoffended activities.
3.1.4. Other ongoing activities.

3.2. Statistics of each road safety intervention.

3.2.1. Legal counsel.
3.2.2. Psychological counsel.
3.2.3. Statistics of other nature.

3.3. Aided projects by Directorate General of Traffic.
3.3.1. Number and content of the projects.
3.3.2. Project duration.

3.3.3. Staff assigned.
3.3.4. Final results of each project.

3.4. Analysis of the institutional support.

4. Improvement proposal for the Road Victims’ Association.
4.1. Improvement proposal in the Association management.
4.2. Measures for raise their range of action in road safety.
4.3. Measures for raise their social visibility.

4.4. Suggestions for road safety interventions, road safety education and training.

4.5. Suggestions of new projects.

3 ASSESSMENT OF THE EXPERIENCE: SURVEY ON STUDENT
SATISFACTION

The evaluation of the socio-educational intervention has been carried out through a
questionnaire that seeks the opinion of the students about the knowledge on road safety
achieved and also about the motivation and social attitude developed on road safety. Surveys
on student perception, as mentioned in the state of the art, have demonstrated to be a useful
tool to assess the service-learning methodology.

The survey presented to the students was arranged in six different blocks. The first block
was composed of 3 items which collected “Yes” or “No” responses and contained questions
about students’ profile, such us their previous volunteer activities, their prior road safety
knowledge and also if they had ever attended a similar teaching experience. Within the next
three blocks, different aspects have been compiled: the evaluation of the learning process, the
relationship between students and associations and finally the ethical competences acquired.
These items were Likert type with 5 different values (1= in total disagreement, 2=disagree,
3=agree, 4= quite agree, 5= totally agree). Data related to the teaching methodology, the
comprehension of the course contents and also the employability has also been considered to
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evaluate the learning process. Additionally, students’ perception about their experience and
communication with the different associations has been analyzed (the assistance and training
received by the association, the frequency of contact, the provided information by the
association, etc.). The ethical competences block was about how the students’ perception of
road safety has changed after having done this practical case study and also after working
with victims, including questions about the importance of road safety in students’ everyday
life. The fifth block consisted in a rate table to evaluate the teamwork student’s experience.
The final block included some questions that summarize and evaluate the whole service-
learning experience. Each block of results was analyzed based on the statistics for each
question, and as all the surveys were anonymous and had an identical format, the distribution
did not follow any random procedure.

The students filled this survey on May 9th, 2018 in about 15/20 minutes and was provided
to them in a digital format, through a website, collecting information automatically. This fact
has facilitated the analysis of the results. Following the already mentioned survey blocks,
something to highlight from the students’ profile is the higher percentage of students that have
not attended to a course that offers a service-learning experience (93.22%). This result
confirms that the SL is not implemented at all in the Spanish teaching methodology (Civil
Engineering Degrees) and it is an innovative and unknown methodology. For that reason, the
results could be only compared with the traditional teaching methodology.

If the Likert type questions are analyzed it is observed that the mean reaches 4 (quite
agree). In these terms, it can be stated that this new teaching methodology has been helpful
for the comprehension of the course and should be incorporate in more courses. In fact, this
experience has affected the students’ ethics, causing them to have more social awareness and
to become more careful road users. Moreover, according to students this experience has not
only helped them from an academic point of view, but also helped them to improve their
personal skills, especially according to their team work abilities. An example of these
questions could be seen in Figure 2.

v | 2 ] s ] 4 | s | Tom |
D% |z| % || % |z]| % |Z| % P
The case study is related to the | 415
subject of road safety taught in the | - - 2x | 339 | 11x | 18.64 | 22x | 37.29 | 24x | 40.68 | ¢
| course | Arithmetic mean ()
The case study has been helpful in | Standard deviation (+)
the comprehension of the course | 2x | 3.39 | 5x | 8.47 7x | 28.81 | 22x | 37.29 | 13x | 22.03 3.66
content 1 2 3 4 5
I have learned more in this subject |
by working with victims, than if the | | " : ¢
case study should not have been | !X 1.69 | 7x | 11.86 x | 11.86 | 25x | 42.37 | 19x | 32.20 | 3.92
included
I would like that more master :
courses incorporate this kind of | | | 4 6o | 11 | 169 | 11x | 1864 | 19x | 3220 | 27 | 45.76 [ 419
social cases (activities) in their
program
This experience has showed me a

bigger range of labour opportunities | 5081 9x| 1525 | 1lx | 1864 | 25x | 4237 | 11x 18'64\ 354

Figure 2: Answers Likert type questions from Block 2: Service learning experience.



B. Guirao, M. Bau-Pous and N. Casado-Sanz

As for the evaluation of personal experience, the students agree that the experience has
been very pleasing, helping to raise their awareness of social aspects and, more specifically,
of the causes and consequences of traffic accidents. It has all been thanks to the Victims’
Associations that have facilitated and shown them this new perspective, which it is based not
only in what they are doing, but also about the technical improvements they offer. Finally, it
only remains to be mentioned that the majority of the students believes that the case study and
the service-learning methodology as an indispensable complement to their education.

4 CONCLUSIONS

This paper describes an innovative experience of SL in the field of road safety, in which 61
students of higher education (Master of Civil Engineering of UPM-Spain) are divided into
groups and assigned a road Victims’ Association. Literature reviewed has shown the benefits
of the SL methodology, but at the same time little research has been done in the field of road
safety with exception to some related cases of public participation. Based on other referenced
assessments of SL experiences at higher education, surveys on students’ perception have been
selected as the most suitable tool to evaluate this pilot experience. Results reveal a students’
positive satisfaction with the SL experience on road safety, which has helped them in both
technical and human skills and abilities. And all of them are willing to recommend this
experience to other students and consider it as a pillar in their academic, professional and
personal training.

ACKNOWLEDGEMENTS

The research reported in this article was sponsored and funded by the Technical University
of Madrid (UPM) as part of the Educational Innovation Program. This project has been
referenced with the administrative code 1E1718.0402. The authors are also grateful to the
Spanish Directorate General of Traffic (DGT) and the road victims™ associations for
collaborating and permitting to carry out this project.

REFERENCES

[1] R.G. Bringle and J.A. Hatche, “Implementing Service Learning in higher education”, in
Journal of Higher Education, 1996, vol. 67(2), 221-239

[2] J. Robinson and R. Torres, “A case study for service-learning: What students learn when
given the opportunity”, in NACTA Journal, 2007, vol. 51(4), 2-8

[3] C. Keen and K. Hall, “Engaging with difference matters: Longitudinal college outcomes
of co-curricular service-learning programs”, in The Journal of Higher Education, 2008, vol.
80(1), 59-79

[4] G.D. Kuh, “High-Impact Practices: What they are, who has access to them and why they
matter”, 2008, Washington DC: Association of American Colleges and Universities



B. Guirao, M. Bau-Pous and N. Casado-Sanz

[5] A. Sotelino, M.A. Santos and D. Priegue, “Service-learning and employability. A view
from the major areas of scientific knowledge”, 2014, in Procedia-Social and Behavioral
Sciences, vol. 139, 93-101

[6] A.M. McCarthy and M.L. Tucker, “Encouraging community service through service-
learning”, in Journal of Management Education, 2002, vol. 26(6), 629-647

[7] W. Oakes, “Service-Learning in Engineering: A resource guidebook”, University of
Nebraska Omaha, 2004

[8] J.B. Corbett and A.R. Kendall, “Evaluating service learning in the communication
discipline”, in Journalism and Mass Communication Educator, 1999, 66-76

[9] M.F. Toncar, J.S. Reid, D.J. Burns, C.E. Anderson and H.P. Nguyen, “Uniform
assessment of the benefits of service-learning: The development, evaluation and
implementation of the Seleb scale”, in Journal of Marketing Theory and Practice, 2006, vol.
14(3), 223-238

[10] K.P. Werder and K. Strand, “Measuring student outcomes: an assessment of service-
learning in the public relations campaigns course”, in Public Relations Review, 2011, vol.
37(5), 478-484

[11] N. Berasategi, I. Alonso and G. Roman, “Service-learning and higher education:
evaluating students learning process from their own perspective”, in Procedia-Social and
Behavioral Sciences, 2016, vol. 228, 424-429

[12] K. Parckard, A. Ryan-Haddad, M.S. Monaghan, J. Doll and Y. Qi, “dpplication of
validated instruments to assess university-wide interprofessional service-learning
experiences”, in Journal of Interprofessional Education & Practice, 2016, vol. 4, 69-75

[13] P.R. Pintrich and D.H. Schunk, “Motivation in education: Theory, research and
applications ”, 2002, Upper Saddle River, N.J.:Merrill, Prentice-Hall International

[14] A. Bol-Arreba, M.C. Séiz and M. Pérez, “Validacion de una encuesta sobre la actividad
docente en Educacion Superior”, in Aula Abierta, 2013, vol. 41(2), 45-54

[15] M.L. Lawall, “Students rating teaching. How student feedback can inform your
teaching”, 1998, University teaching services, The University of Manitoba

[16] W. Kowtanapanich, Y. Tanaboriboon and W. Chadbunchachai, “Applying public
participation approach to black spot identification process - A case study in Thailand”, in
IATSS Research, 2006, vol. 30, 73-85

[17] Masuri, M.G., Dahlan, A., Danis, A. and Md Isa, K.A., “Public participation in shaping
better road users in Malaysia”, in Procedia — Social and Behavioral Sciences, 2015, vol. 168,
341-348

[18] ABET, “Criteria for accrediting engineering programs”, 2000, Baltimore: The
Engineering Accreditation Commission of the Accreditation Board for Engineering and
Technology. Available at: www.abet.org/eac/eac.htm

[19] ABET, “Engineering criteria, 2002-2003”, 2002, Baltimore: Accreditation Board for
Engineering and Technology. Available at: www.abet.org/criteria.html

10


http://www.abet.org/eac/eac.htm

