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Abstract

At the Universily ol Minho, project-based lcarning is becoming part of most lirst year enginecring
curricula. Although projects are dilferent, a common element is the changing role of the teachers, as some
are suppesed to function as tutors inslcad of lecturers. The precise tole of a tutor in project-led education is
rather ambiguous to both tutors as well as to students. In order to define this role and inform the tutors
about their performance and help them to improve, the Council of Engincering Courses developed a
questionnaire with both open and closed ilems that aims (0 evaluate the performance of individual tulors in
a project semestcr. After a pilot version at two courses, a revised version was applicd at the end of the first
semester of 2007/2008. The answers to the open questions provided inlormation about strengths and
weaknesses of each tutor. The answers on the closed items helped to gain insight in the performance of a
tulor with regard 1o the funclioning of the group, individual leaming processes, the progress of the project,
the altitudes of the tutor wilh regard to project-led education and his/her role in the development of critical
thinking and problem solving skills for students.
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L INTRODUCTION

Project-led engineering education (PLE) [1] was implemented at the Industrial Management and LEngincering course
of the University ol Minho for the first time in the sccond semester of the academic vear 2004/2005. The initiative of
a group of teachers of this course led to the implementation of an approach to learning that was no longer merely
subject based, but aimed to replace separate and sometimes not clearly related contents of subjects by ane project,
that would serve as a starting point for all subjects. The main goals that the teaching stalf hoped to reach with the
implementation of PLE were (he improved integration of contents, the emphasis on student-centred learning, the
carly contact of studenls with real-life problems and the development of {ransversal compelencics  like
communication skills, management skills, leadcrship and conflict management, because students work on the open
ended problems in tcams. In this teaching and learning approach, the teacher is no longer a lecturer, but is regarded
as faciliator of learning, Instead of serving as an intermedialc between specific course content and the individual
student, a teacher becomes a wtor and is supposed Lo support the learning process of a group of studenls that ry to
develop compelencies in areas thal the futor may or may not be familiar with. This role is a new one to most of the
teaching slall. Tcachers are used to roles that are dircetly related to their experlise and are less used 10 roles that are
cmphasise the support of sludents working in teams,

Powecll and Weenk [1] identfy & number of tutor roles that can be distinguished in project work, starting with the
tutor as setter of the excrcise. Deciding on form and content of the project would in this case be a role of the tutor,
Another role of a tulor can be the stimulator ol the sludents by showing interest, asking about the why and how of the
project, encouraging them to go into more depths and helping them to get through diflicult periods, likely o oceur in
long lasting projects. A tulor can also be a moniior of the learning process, a role in which learning as a group effort
is emphasised and the tutor supports the development of the cooperalive cffort to perform a number of task necessary
to successfully conclude the project. The authors finally suggest that a tutor could serve as a lechnical expert and as
an evaluator. They do not prescribe specific tutor roles, bul suggest possibilities for a tutor to perform one or more of
the roles as described above.



3. INSTRUMENT

A gucstionnaire was developed, based on the tulor roles as identified by Powcll and Weenk [1] and complemented
with information from PLE experiences at other Engineering courses of the University of Minho. Studics on the roles
of a wior usually refer to problem-bascd learning instead of project based experiences [6, 7, 8], mostly taking place
within medicine courses and instruments described in such sludies are usually more aimed at the group process and
less al the project goals thal have to be achieved, The first version of (he instrument was tested at the Produclion
Engincering and Management course and the Fashion Design and marketing course and led to the removal of 4 scale
on assessment, as both leachers and students agreed that a tutor should not ake part in the assessment of his own
team. As the reliability of this scale was only ,55, the cntite scale was removed. Other ilems were reformulaled,
especially those that referred to the tutor as a content expert, as those were 0o confusing for many students. Both the
first and the sccond version of the instrument include the role of the tutor in reaching the project goals, which
distinguished a tutor in problem-based lcaming from a twtor in project-based learning, The second version consists of
six scales and the first scale refers to knowledge on PLE. The sccond scale is on the attitudes of a tutor in the tutoring
process. It contains 11 ilems that aim to reflect the atlitudes of a tutor with regard to PLE, the tuforials and the
communication between students and the tutor, The third scale is related to the progress of the student team in the
project. It conlains 1) items that intend to analyse how students think abaut the way the tutor monitors the progress
of the project. The next scale contains four items on the development of critical thinking and problem solving. The
penultimate scale contains seven items of group functioning of the student team, including, among others, items on
the discussion of peer and self assessment results. The last scale dedicales three items to the learning process of the
individuat student, Aparl from the 38 closed ilems, iwo open items were included to enable specilic comment on
tutor performance. A last general closed item was also added to make a gencral quantitative evaluation of the tutar
on & 10 point scale.

A tolal of 57 students participated in the Lulor evaluation, of which 36 students arc first year Production Engincering
and Management students and 21 are fourth year students. The latler group consists of an cqual distribution ol
Polymer Engincering students, Industrial Electronics students and Production Engineering and Management
students. The student tcams for both the first as well as (he fourth year included 6 students. The questionnaire was
applicd at the end of the semester in the last project week, The lutors of the first year - tutor A Gl F - were all
experienced tutor who had scrved as a tutor in two or more PLE cxperiences. Two of the tutors of the fourth year
also served as a tutor in the first year, both teaching staff of the Production Engincering department, The two other
tators - tutor G and H - were new wijors and are teachers at, respectively, the Industrial Elcetronics and the Polymer
department department.

4. RESULTS

The internal consistency of the seven seales ol the Tutor Evaluation Questionnaire was cstimated by the Cronbach
alpha cocfficient and generally censidered satisfactory, as presented in table 1, although the relfability on the critical
thinking and problem-solving scale is rather low, which may be caused by the more abstract and exiensive items of
this scale.

Scale Iiem Mean SD Cronbach
numbcr alpha
PLE Knowledge 3 12,75 3,30 82
Attitudes 11 45,51 5,59 B4
Project progress 10 40,38 5,09 91
Critical thinking-problem solving 4 16,86 1,96 05
Team lunctioning 7 28,33 427 83
Individual learning 3 11,30 2,17 , 15

TABLE 1. Reliability analysis of the questionnaire

Looking at the results of the questionnaire of the first year students, as shown in Table 1 and 2, the scores on each
scale show strengths and weaknesses of each tuior. Although there are many differences between individual tutors,
some gencral remarks can be made. The PLE knowledge scale has the highest score in four groups. The attitudes of



PLE Knowledge

Tutor A 10 15 11,17 2,04
Tutor B 11 14 12,6 1,14
Tutor G 13 15 14,40 89
TulorH 9 15 11,60 2.30
Ailudes
Tutor A 35 46 39.00 4,05
Tutor B 41 52 45,80 4,49
Tuwior G 50 55 53,00 2,00
Tutor H 37 50 42,20 5,07
Project progress
Tutor A 33 48 39,83 5,71
Tutor B a5 49 41,20 5,12
Tutor G 42 50 47,00 346
Tutor H 31 41 36,6 3,78
Critical thinking-problem solving
Tutor A 12 19 16,50 2,43
Tutor B 15 18 16,00 1,22
Tulor G 19 20 19,60 55
Tutor H 13 18 16,00 187
Team functioning
Tutor A 21 30 26,00 3,52
Tutor B 24 33 28,40 3,36
Tutor G 34 35 34,60 95
Tulor H 17 30 25,20 4,97
Individual learning
Tutor A g 12 10,83 1,17
Tutor B 10 13 11,20 1,30
Tutor G 12 15 13,60 1,34
Tutor H a 12 9,60 2,61

TABLE 3, Mixed 4" year students

Tulor B has the second highest scores on cach scale and Tutor H and A arc third or fourth on each scale. Tt could be
remarked that more experience as a tutor does not automatically Iead (o a better perception of student performance of
a lutor, as tutor G and H were inexperienced in tutoring PLE projects, whereas A and B have several years of
cxperiences. 1t must be said though, that the results of Tutor A and B arc show differences belween the evaluation of
their first year and their fourth year student group.

With regard (o the open items of the questionnaire, it can be remarked that the fourth year students lefl either one or
both questions blank. Those who answered only one of the questions always chose the first ane, on the positive
aspects ol the utor. The first year students showed similar behaviour, as 19 lelt one of both questions blank, and in
case of one unanswered question, it was always the one on expectations that were not yet mel, When analysing the
answers to the open questions of the fourth year students, il appears that they would like the wior be more present al
meetings. ‘This commenl was made by three students. One student also finds that a tutor should have more attention
for who is working more and who is working less within the team. Motivating the team, being available, answering
questions, proving contacts of companies and behbeving in the team were considered important contributions of the
tutor to the performance of the sludent teams, according to the fourth year students. The first year sludents show a
more diverse paticrn of answers to the open questions. With regard to the important contributions the tutor made to
their icam, they comment that their tutor (eied o keep them on track when they felt lost, that Lhe tutor gave valuable
information on how Lo format the reports and the presentations, thal they received imporiant feedback on the reports,
that a critical analysis was provided when necessary and that the team spirit was encouraged by the wtor. The first
vear students hardly madc any clear comment on expectation {hat had not yet been met. Only being more present at
mectings, being slight more active and being more severe could be identified as serious comments.



