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Abstract - Enquiry-Based Learning (EBL) was developed
in the third-year module Robotics. Problem-Based
Learning (PBL) is an instance of EBL, where the
students’ enquiry into a topic is triggered by an mitial
scenario. A PBL scenario was introduced towards the
end of this module, where the students are asked &zt as
consultants engaged in a systems integration actiyifor a
selected industrial automation process. The scenari
requires the selection and integration of automated
material handling components, including conveyer Hés,
robots and sensors. Being at the end of the modulthis
activity provides an opportunity for the integration of
earlier module content into the activity, as well a the
finding, analysis and synthesis of new informationKey
decisions in the design of the scenario, consideiah of
the learning environment and the form of assessmeritre
described, emphasising flexibility in approach and
sensitivity to the context of this development.

This development is in the second year of its debvy.
The results of an integrative evaluation, drawing o
questionnaires, participant observation and studenfocus
groups, will be presented. The experiences and ciaty
of the groups of students who have worked throughhis
scenario will be presented, highlighting the impactof
internal and external factors.

This paper and its companion paper (Case Study 1 —
Optoelectronics) report on some of the teachinglearhing
developments that arose at the University of Masighe
from a collaborative PBL initiative with Universit§ollege
London and the University of Bristol, supportedthe IET
[1] and HEFCE (Higher Education Funding Council for
England). In Manchester, PBL has been introductdthree
third-year units, in the areas of VLSI design [5],
Optoelectronics and Robotics, and also as part hef t
second-year tutorial system as a preparation fdeamn
project [6].

This paper describes the context of the module,thed
implementation of a PBL exercise into it. It then describes
the evaluation of the PBL exercise drawing out the
experiences and reactions of the students involved.

IMPLEMENTATION

Context

Robotics is a core, 10-credit, third-year, second-semester
module delivered through lectures and problem-sglvi
tutorials delivered towards the end of the moduk a
preparation for the examination. The module alsduites
two related laboratory sessions. One laboratorgodhices
the programming of an industrial six-axis robot.eTother

Index Terms — Electronic Engineering, Enquiry-Based laboratory introduces the use Workspace [7], a three-

Learning (EBL), Problem-Based Learning (PBL), Ratmt
INTRODUCTION

The development of professional and personal skills
engineering students is becoming increasingly ifgmbr A
recent survey of employers, conducted by the

(Institution for Engineering and Technology) [lighlighted

a mismatch between the skills required by electroni

engineers and the skills that graduates possesHeis.
finding is in line with similar studies and enginieg
education reviews in both America and Australia PBL is
an instance of EBL [3], where the students’ enquity a
topic is triggered by an initial problem or scepariThe
students following in this enquiry engage in thebjeat
matter at a much deeper level, whilst gaining msifnal,
personal and life-long learning skills in a procedegrated
with their core subject learning [4].

dimensional computer-aided design (CAD) progranmduse
design and simulate a robotic work cell. The cantiage for
the module is two 50-minute sessions per week,ueiad)
laboratories.

This module has recently been expanded from being a
5-credit module. The inclusion of a systems intégra

IETactivity and theWorkspace laboratory formed part of that

expansion.

A summative exam represents the 80% of the module
delivered through lectures. The coursework compbrén
the module is made up by 10% from the laboratosaied
10% from the systems integration PBL activity.

Rationale

The systems integration of the components that ngkea
robotic work cell is an important industrial skl robotics.
Mechatronic graduates, entering the robotics inglusire
more likely to be involved in the design and intdgmn of
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automated components, including existing robots
automate an industrial process, rather than behiaddn the
design of new robots, especially in the contexthef United
Kingdom or Europe. Systems integration is a skéuiring
the shifting of emphasis to the level of the wheistem
from the individual components that make it up. igeia
skill, it is something best developed through psactather
than being taught. Consequently, it lends itsettiraly to a
student-centred collaborative activity, such as PBL

Like PBL in the medical context, it is the procékat
the students engage with in addressing the probdem
scenario that is an important part of the learnilmg.the
medical context,
researching existing knowledge to: understand
symptoms; to assist in deciding the diagnosis; dexide on
a course of action, is central to learning how ® &
practicing doctor. In this context, it is the prsseof:
analysing the system requirements of
researching and selecting the appropriate compsnend
assessing the performance of the system desigmatdstthe
key to the learning systems integration. Exposurethie
possible particular system components that theyt iseisct
from is a desirable secondary component of theniegy
which arises naturally out of the activity.

Scenario

The students are asked to act as consultants ehgage
systems integration activity for a selected indabtr
automation process. The scenario requires thetsmieand
integration of automated material handling compdsien
including conveyer belts, robots and sensors.

Over the two years of delivery, the industrial am&tion
process scenario has been changed and it is aédighat
different scenarios will be introduced in subsedquears.

testudied them in detail, and most have had oppdstuta
attend the laboratories. More critically, the PBLtity
should occur after the two industrial talks, desed below.

In 2005-06, the PBL exercise was scheduled to take
place after the Easter vacation, in the last teachieeks of
the semester. However, this was very close toubenission
date for the third-year projects and so was a yeegsured
time for the students. Student feedback indicateat it
should be scheduled earlier in the semester.

In 2006-07, the PBL exercise was scheduled to take
place in the three weeks before the Easter vacatiowing
revision lectures and tutorials to after Easter.isTh

the process of assessing symptomarrangement was much better received.

thPResourcm

Students received a briefing for the scenario, Wincluded
a brief description of the process that requiremation, a

the scenariqlan of the workspace, with the location and dinhams of

existing components and the dimensions of any wedgs:
soup cans or wagon wheels.

It was anticipated that the majority of resourcesuld
be accessed via the Internet, through searching
manufacturers’ websites. Some useful websites were
suggested during the first meeting as a startinigt fior their
enquiry.

Another resource, put in place prior to the
commencement of the PBL activity, was two industria
lectures, one from a systems integration compang an
another from an industrial robot supplier compagth of
these lectures provided examples of robotic systems
integration, with pictures and video clips of realtomated
processes in action. Some of the design decisior
complications associated with the systems wereritbest
The second lecture was very interactive: the speaktined

a

In 2005-06, the scenario was based around Wigaa number of scenarios in turn, then provided actele of

Weight Watchers, who required a system to palletiser
watercress soup cans. The cans arrived on a selrtan
item that the students had to research, and baxesdand
were removed on a second conveyer-belt. The systam
further complicated by the requirement that thehezan had
to have its bar code read before it was palletidedoptional
extension that some groups considered was to iackd
rejection route for cans that had the wrong baecod

possible robots, grippers and sensors for the egipin. He
then asked the class to choose one of the optictdiggave
feedback on suitability of that selection and tlylouhis
process converged on an optimal solution, finishwith a
video clip of that solution in action. These leetsiprovided:
a change of pace from regular lectures; a modeptbeess
of systems integration through concrete exampldsrik of
solution ideas to draw from; and visualisations efariety of

In 2006-07, the scenario was based around Wigamystems.

Waggon Works Wheels Warehouse, who needed a system

spray a rust-proof paint onto their wheels. Thisnseio was
complicated by each wheel requiring three or foomts of
paint, depending on the spraying method. In addigach
coat required an hours drying time. A further caogilon
was that half the wheels required an additionalt cofa
cosmetic paint applied to one side.

In both scenarios, an estimation of the cycle tohéhe
system, the time to complete one cycle of actiow, lkence
the capacity of the systems, was required. Cost mats
considered an issue in these scenarios, sincentliatrg this
for all components of the systems was impractical.

Timing

This topic fits naturally towards of the end of the.

module, after the students have been exposed ws@mnd
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Learning Environment

This module was scheduled to take place in a #ature
theatre. Groups facilitated by the lecturer mehis office.
Groups facilitated by the assistant facilitator nasbund
tables in the flat lecture theatre.

Group Sdlection

Since this was a core module for the Mechatronics
programme, the number of students was known podhé
course. The lecture was also familiar with the shid so
was able to select groups in advance of the agtivit
according to following criteria:

groups were tutor selected, not student selected;

group numbers were kept small, four to five student
abilities of the group members were mixed;
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female students where placed in a group with amothdist’ of expected system components and consideratthat
female student; groups were expected to have covered. This woulddael

in 2005-06, students who had done an optiMaalable ~ to draw out the specific details of the system thatgroups
Speed Drives module, which was considered to provide were designing and provide a check that the groag h
beneficial background information, were divided amgpo  considered all the aspects expected.

the groups where possible: in 2006-07 this became a The final meeting again checked the group’s pragres

core module;
students who tended to work together were splittap,
avoid sub-groups forming within the groups.

Process

During the team meetings, the students in theiugso
discussed their understanding of the scenario;

involved;
made decisions on how to address the scenario;
identified what specific topics, or learning objees,

they needed to research in order to progress the

enquiry;
allocated who was going to investigate which topics

other between the scheduled facilitated sessions.

Between the team meetings the students would corldeic
individual research on the topics allocated. Thgt rieam
meeting would then begin with the students shattimg
findings of their individual research with the gpowand
discussing how their findings affect their perceps of the
scenario. Then the process of identifying learrongcomes
and planning their group research was repeatededime:d.

Facilitation

The lecture slots were divided up into thirty-miaut
facilitated meetings, thirty-five minutes for thist week.
Each group was allocated one of these slots fon e&t¢he
three weeks of the PBL activity. Each group waseeigd to
meet for an unfacilitated meeting between the sassand
forward minutes of this meeting to the facilitatorhis
usually occurred in the other lecture slot. In ficac the
meetings fitted well into these time slots.

Due to the restricted times of these meetings, th

facilitator tended to take a more directive rolbaicing the
meeting and acting as someone for the group tortrépo
This is balanced by the fact that the meetings @/ineost of
the discussions and decisions take place were
unfacilitated meetings.

The first meeting was used to distribute the sderad
check the groups understanding of it by asking them
describe it back in their own words. The group thegan to
break the task down, considering what componentgdvoe
needed for the system. During this phase of theinggany
clarification or additional information and helpfulebsites
would be introduced. The meeting finished with tireup
deciding on clear objectives. The division of taskechange
of details and arrangements for the unfacilitateeetimg
usually took place immediately after this meetirg the
group left together.

The second meeting was used to check the grou
progress against their stated objectives and agppartunity

for the group to report on how far they had gothwit

designing their system. The facilitator would haé&heck-
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shared their current knowledge and ideas on thedop

made arrangements for keeping in contact with eacmler

against their objectives and ensure all the systemponents
were covered. The systems were almost finalisedthisy
stage and considerations about the final reporthghe
system in a group poster were made.
Throughout the students were encouraged to beieat

in their solutions and to make any assumptions &l
scenario that they needed to, as long as they stated on
the final poster.

Assessment

The PBL activity was assessed through a group poéte
ﬁjngle group mark was given to the poster that ties
awarded to all the group members. This seemed ppate
for the level of credit that the activity was ditrted.
Provision was made to deal with group members who
e not attending or participating to the groumcess
through a yellow and red card system. If an indigidwas
not contributing or had missed a meeting, the itatir
could issue a yellow warning card. If the indivitidéd not
amend their behaviour then a red card was issudithw
meant the individual was removed from the group aag
required to submit an individual poster to gain amgdit
from this exercise.

The posters were put on display over lunchtime and
third and first year Mechatronic students weretegdito the
view the posters. After this the posters were ndhrdet of
10, based on whether the expected components si/dtem
had adequately been cover on the poster (5.5/10)tlaa
degree of creativity in the solution (4.5/10). Tgesters were
marked independently by the lecturer and the asdist
facilitator; the final marks were then agreed.

In addition to the poster, one of the exam questitimat
students could select to answer, covered the wipgystems
integration and would be best answered by desgriltfie
f)rocess of systems integration followed in thisvétgt

Delivery

thThe PBL exercise was first delivered in the seceewhester
$t 2005-06 to 6 groups of 4 and 5 students, 29estigdin
total. It was repeated in the second semester @8-27 to 4
groups of 4 students. Both cohorts contained auréxof
both home and foreign students.

EVALUATION

Methodology

An integrative evaluation [8] was conducted, drayvion
questionnaires, assessment, participant obseryattodent
focus groups and the reflections of staff, whee ftcus is
n understanding the experience of the studentagemgon
e PBL exercise. The questionnaire data was ¢etlefor
the first year of delivery, observations and fogusups were
conducted for both years of delivery.

p
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Questionnaires

There were a moderate number of students involreithis
activity (29 students) and the response rates \aie
(52%-72%), so the results can be taken as repetsenand
a fair indication of these students’ responses.

The Study Process Questionnaire [9] measures
students’ approaches to learning, whether deepudace.
On average the cohort came out as having a Deemibhga
Attitude of 26.3 and a Surface Learning Attitude 2.1
(15 responses, 52%). This is not significantly etiéint from
other second and third year group$3;62)=0.12,p=0.95 &
F(3,62)=0.82p=0.49 for deep and surface respectively).

Confidence Logs [8] measuring the students’ comioge
on a five-point Likert scale against the intendedrhing
outcomes for the PBL were collected pre and pastRBL
exercise. The results are summarised in Table Ip&red
comparisons. The results show highly significactéases in
confidence for three of the four learning outconeesl a
smaller but significant increase in confidence tloe other
(robot interfacing). Since only 12 students (41%brmitted
responses that could be paired, this may not
representative. Table Il shows the results of alependent
comparison for all the submitted responses. Theselts
show a similar if diluted pattern, with learningtcome 1
(robot criteria) and 3 (robot work envelope) rentain
significant.

TABLE |
PAIRED CHANGE IN CONFIDENCE(1-5) FORLEARNING OUTCOMES

Learning Outcomes Change in Standard Sig.p
Confidence Deviation

1 The criteria for application of a 0.92 0.79  **0.002
robot to a specific task

2 How robots are interfaced 0.33 0.49 *0.039

3 The limitations of a robot work 0.83 0.72  **0.002
envelope

4 The significance of cycle time 0.83 0.83 **0.005

Average for all Learning Outcomes 0.73 054 *0.001

Notes: Paired-test for 12 pairs of responses out of a possidle 2
* signficant <0.05), ** highly significant (p<0.01)

TABLE Il
INDEPENDENTCHANGE IN CONFIDENCE(1-5) FORLEARNING OUTCOMES

Learning Outcomes Change in Standard Sig.p
Confidence Deviation * (p<0.05)

1 The criteria for application of a 0.58 0.77 *0.023
robot to a specific task

2 How robots are interfaced 0.02 0.92 0.938

3 The limitations of a robot work 0.72 0.92 *0.018
envelope

4 The significance of cycle time 0.55 1.01 0.096

Average for all Learning Outcomes 0.47 0.94 0.064

Notes: Independenitest for 19 pre & 21 post responses out of a ptesgi9

These results suggest that students’ confidence
increased for the learning outcomes. However, ticeease
in confidence is not as great for the interfacinpats. The

2006-07 students were not given this confidence; log

however, they were shown it during the focus groapd
seemed generally confident about learning outcdin&sand
4, but less confident about robot
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remembered interface buses being discussed in ¢e¢ings

but were not certain what they were and identitied as a

gap in their knowledge.

The Learning Resource Questionnaire [10] measties t

frequency of use and the usefulness of the resswsed by
thtge students. The results are summarised in Tdbldnl

general students seemed to use regularly: their otas;
the Internet; and discussions with students, usedsional:
discussions with the tutor and textbooks,
infrequently borrowed notes. They seemed to valu¢ha
resources mentioned, with the exception of textsoakd
borrowed notes. This is not a subject covered viell
textbooks so this result is expected. Similarlyrbeed notes
are not expected to be useful in this context. 0dee of their
own notes is perhaps surprising, but may suggestsiiime
of the anticipated integration of other aspectshef course
into this activity. The high level of usefulnesstbé lectures
may be a reference to industrial lectures in paldic It is
perhaps surprising also that the Internet doehae¢ higher
reported usage and usefulness than it does. howwgever,
Eeassuring that discussion with students is bogiulee and
tseful, suggesting functioning team meetings. Hsalt that
discussion with tutors was occasional but usefuly rha
reflecting the contact time of half-an-hour per we# is
perhaps reassuring that the students are usingalnthg a
range of resources.

TABLE I
LEARNING RESOURCEQUESTIONNAIRE

Resources Frequency of Use Usefulness

1 — Did not us¢o 1 - Uselesto

4 — Used Regularly 4 — Vital
Lectures N/A 35
Textbooks 2.6 2.7
Own notes from lectures or labs 3.7 3.4
Borrowed notes 2.0 2.6
Discussion with tutors 2.9 3.4
Discussion with students 3.4 3.3
Internet 3.6 3.2
Other 2.8 2.6

Note: 21 responses out of a possible 29

The Perceptions to PBL questionnaire is a bespoke

questionnaire generated for the IET PBL initiatikg results
are summarised in Table IV.

TABLE IV
PERCEPTIONS OFPBL QUESTIONNAIRE

Statement (slightly abbreviated here)

Agreement
1 — Disagree Strongly
5 — Agree Strongly

| like PBL 3.3
| learn more from PBL than lecture based courses 3.1
PBL takes more time than lecture based courses 3.3
I have to take more responsibility for my learnind®BL 3.5
| enjoy working in a group 4.1
| clearly understood the problem given to me 3.7
| easily understood what was required of me in @ns\y the problem 3.6
h%g/as happy with the level of support provided ffsduring the PBL 3.8
prefer to learn through conventional lectures 3.0

I would like to learn in this way again 3.6
PBL has made me better at knowing how to find aselinformation 3.5

Note: 21 responses out of a possible 29

interfacing. Some
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There is a generally positive reaction to the PBLFocus Groupsand Observations

exercise, with the students: particularly enjoythg group
work aspect of the course, they were also happih e
level of support provided. They also understoodpiablem
and what was required from them and would like earth
this way again. They were more neutral about prigfgrto
learn through lectures or whether they learnt nthreugh
the PBL activity.

Assessment

All the posters were of a very high standard anceoed the
majority of the points that they were expected dger. The
groups showed a creativity and divergence in thelations.
Accordingly, the marks (summarised in Table V) fbis

aspect of the course were high; all posters redeavdirst-

class grade. The marks are consistent across batk gf the
course (independetitest,p=0.61).

TABLE V
COMPARISON OFCOURSEWORK ANDEXAMINATION MARKS FOR2005-06

Year Mean Standard Number
Deviation

2005-06 8.00 0.63 6

2006-07 8.25 0.87 4

Across Years 8.10 0.70 10

To give an impression of the variety of solutions

thumbnail descriptions are provided below.

In 2005-07, Wigan Weight Watchers received a variet

of proposals for their watercress soup plant: niogblved
medium-sized, six-axis robots. However, one invdlvae
larger gantry robot, with the cans arranged fotepightion
by a bespoke staking system prior to being movéal time
boxes en-masse by the robot with 12 magnetic grippers.
Another proposal used smaller, ceiling-mounted SBAR
robot, mounted on a Gantry robot to reach betwden t

conveyer-belts, again the 12 cans are arrangedhén t

magnetic gripper in the palletised formation befdr@ng
carried to the boxes. Magnetic grippers were a comm
solution, though one group selected a vacuum grippe
number of the groups block moved a number of céhsse

groups also used methods of rotating the can on tl}%
Some groups

conveyer-belt past the bar-code reader.
included ‘wrong can scenarios’ to reject cans \tlign wrong
bar-code.

In 2006-07, Wigan Waggon Works Wheel Warehous
received a variety of proposals for their paintimgcess.
Many groups used heaters and ovens to shortenrtfiregd
time and hence the number of wheels circulatingotiiating
shed waiting for re-coating. One group used paettith
radio-frequency tags to track the stage of conmtetf the
wheels and a large drying hanger as a storage rbuAfe
variety of grippers were suggested, including oespoke
gripper designed to grip the internal diameter fd tim
through 6 extending fingers. One group used twa\spg
robots to paint the fronts and backs of the whaglence,
another opted to dip the wheels for the rust-prpaint
instead.
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The results of a number of focus groups, interviemsl
observations will be drawn together into a numbér o
common themes reflecting the experiences of the ytears
of students.

Generally, the students enjoyed the exercise,quatly
the opportunity to work together, collaborativetya group.
They felt that you found out more information thghudoing
individual research and that that information fsian your
head more’.

Interestingly, many students immediately related th
activity to previous project work that they had dpmather
than considering it as a ‘new’ type of activity.eTtifference
in scale of the activity was however noted ‘thishis shortest
project | have ever done’.

One criticism sometimes made of PBL is that it salp
more time. All the students felt that the time ttety spent
on the task was just right for the level of crealisociated,
and that the time frame it was extended over ap@tgpas
well. They recognised that by working as a teany ttwuld
work very efficiently on the activity.

There were however differences in the delivery haf t
activity between the years that had an impact oa th
experiences of the students.

In 2005-06, the exercise was held after the Easter
vacation. These groups found this problematic, irfigel
pressure from finishing their final year projectis is an
example of how a module does not run in isolatiout, is
affected by the other modules running around i2006-07,
the exercise was moved to before Easter. This sezimsve
been an effective change, since all but one stsdasked
thought that the timing of the activity was goocheTone
exception had a number of laboratories and labograto
reports about the same time as the PBL activityis Th
occurrence is difficult to allow for, since the sduling of
third-year laboratories means different laboratampups
have different laboratory timetables.

Another difference between the years was the stenar
Students from 2005-06, generally thought that tenario
as not challenging enough. They felt that by gdimgugh
e process, they could generate an adequatecsoluiihout
much difficulty. This view was shared by a groughoafor a
variety of circumstances, consisted of 2 instea8l students.
The scenario 2006-07 was more complicated, invglimo
processes, material handling and painting, with ddded
complication of multiple coats of paint and an haluying
time per coat. This new scenario did not receive shme
criticism. Most students found that it was diffitehough to
interesting and engaging, but not so difficult thiagy felt
stressed or stuck.

Associated with the difficulty of the scenario ate
constraints associated. Generally, it was felt thia¢
scenarios could be improved by introducing more
constraints. Students from both years commenteith@fact
that cost not being an issue meant that very expens
solutions could be chosen without consequence. Some
suggested introducing artificial prices to provaleonstraint
without the burden of sourcing real costs. The gsowere
encouraged to make assumptions about the scerSwine
suggested that this meant that some of the potentia
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difficulties of the scenario could be circumventgdsimply
making the appropriate assumption. It was alsorwbsethat
since the groups essentially made different assongpt
about the scenario, they had all solved slightlffedent
problems. Clearly, getting the balance between
constraints in the scenario and providing an opeough
scenario to allow students to express their crigptiv a fine
one. It is gratifying that students wish to be tdraged more.
Despite these comments, they all spoke enthusidigtic
about the scenario and were very interested iapipeoaches
that the other groups took in addressing it.

All the students spoke very highly of the indudtria
lectures, finding them motivating and informativ@ne
student even described that from having no intedestis
now considering a career in robotics. The authors would like to acknowledge the expertise

The other resource associated with the PBL actividg  and support from colleagues in the HEFCE/IET PBL in
the Workspace program. Some students used this program t&lectrical Engineering Project and the Centre fecdllence
produce a three-dimensional CAD drawing of theibatic  in Enquiry-Based Learning (CEEBL). The authors wioul
system. Some students were very excited abouptbigram  also like to thank the students who participatedhim EBL
and would have liked to learn more about it, emviBig  exercise and its evaluation. The authors are veaeful to
doing a simulation project with it. Having done the David Hopper, Technical Director of RTS Flexibledakan
Workspace laboratory and the systems integration activity,Coupland from ABB Robots, for their advice on tlystems

but its timing in the term and the challenge of gieblem
were important to the students’ experience.
We would like to conclude that introducing EBL into

this module was a very worthwhile and successftiviag
th@here is a very good match between the practical,
process-based skill of systems integration and the
process-led learning that characterises PBL. Stadalso
felt a strong relationship between this more pcattPBL
activity and the project work they had engaged \aitlother
times in the course. Consequently, they did notgiee it as
a radically different form of learning.

ACKNOWLEDGEMENT

they could clearly see how the two activities lidkegether
and the next stage in the systems integration wbeldo
simulate a robotic cell ikVorkspace.

As well as looking at company websites, some groups
described contacting companies directly and reegivi [1]
additional information about their products. They
recommended future groups try this.

Teamwork came up a lot in students’ discussionsiyma [2]
talked about enjoying the opportunity to work iranes.
Others thought that it was a good preparation folustry
and thought that the practice of working in presstdd
instead of self-selected teams was important. Sgiodents
described the importance of getting to know thersjths
and weakness of their team mates and even spetidiagt
the beginning to get to know them on a social lekéias to
be said that both years seemed well disposed towesk.
This may be the nature students that select Memfiat or
may be that being on a relatively small programsheying a
number of core modules a sense of familiarity and
cohesiveness has already been developed. [5]

(4]

CONCLUSIONS

This paper describes the implementation of PBLoranfof
EBL, into a third-year, Robotics module in the fooh a
systems integration exercise.

The results from the evaluation questionnaires ssigg
that the students learnt from the process, engayezhd
valued group discussions and research on the btteralued
the supporting lectures and were generally welhabgd to
the process. There was concern from the studeatsthiby
had not really understood the issue of interfagiith robots.

The posters that they produced from the procese wfer
a high quality, demonstrating the required learrasgvell as
flexibility and creativity in their approaches.

The experiences and reactions of the groups indoplve
captured through participant observation and fogumips,
were presented, showing that this activity was wedkived,

(6]

(7]

(8]

(9]

(10]
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integration scenarios and their stimulating indabtectures.
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