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This paper reports on the evaluation of a secomad-ffaquiry-Based Learning (EBL) activity designed t
prepare students in the School of Electrical arettgbnic Engineering for a group project, knowntlzes
Embedded Systems Project [1].

Enquiry-Based Learning is a student-centred, coliatove approach to learning, which allows the shid
to investigate discipline knowledge, whilst devehgppersonal, professional and other transferakilks sit
has been applied successfully in many contextsethee many examples in the University of Mancheste
and more specifically in this particular School. wéwer, this example of EBL has received very mixed
reactions from students and staff, ranging fromvitiy enthusiastic to extremely negative. As awoasp to
these reactions the EBL activity has been adapteddch of the three years of its delivery.

Previously, the rationale, development and evalnatif its first implementation have been presef2éd
and more recently its development over three cydidsery has been described [3]. An action researc
methodology [4] has been employed to investigateadhtivity through its successive implementaticarsl
to inform its development. These evaluations hfpaeised on the delivery and the perceptions of the
students and staff during the activity.

This paper focuses on the effectiveness of the &Blvity as perceived by the students and stafbgad
with the embedded systems group project, whichstgkace in the second semester. Supervisors of the
Embedded Systems Project, many of whom were engagtite delivery of the EBL activity in the first
semester, were interviewed regarding their peroaptof how the activity influenced students as thegan
to engage with the project. The students were agexd in their laboratory sessions, towards thenbety
of the project, to solicit their experiences anccpptions of how the preparatory activity has ieflaed their
behaviour. These two perspectives were triangulated

It was found that students are developing the redujeneric and discipline-specific skills to dieém in
the Embedded Systems Project. However, not alkestisdare engaging sufficiently with the activityying
in part to its being under credited. Suggestionsmiproving the activity are also made.

I. INTRODUCTION

A survey of employers, conducted by the InstituteElectrical Engineers (IEE, now the Institution of
Engineering and Technology, IET) [5], highlightedressmatch between the skills required by electronic
engineers and the skills that graduates possesBed. finding is in line with those of similar sted and
engineering educational reviews in both America &wogtralia [6]. These studies emphasise a lack of
teamwork and communication skills. There has bdebate about the most appropriate method of
embedding these skills into the engineering culaicwhether Problem-Based Learning (PBL) or preject
based learning approaches are more suitable [6][Vhis paper describes a development where these
approaches are used to complement each other.isRBled to provide a structured approach and frarew
to prepare students for project-based learning.

A. Background
This development takes place against a backgrofimti@ased interest in Enquiry-Based Learning (EBL
of which PBL and project-based learning are exam@g

The University of Manchester was awarded a CETLn{feeof Excellence in Teaching and Learning) by
HEFCE (Higher Education Funding Council for Englar@EEBL (Centre for Excellence in Enquiry-Based
Learning) [9] supports a number of projects actbhedJniversity.
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The University of Manchester has worked in collabon with University College London and the
University of Bristol on the implementation of PBhto electrical engineering degree programmes [it0].
Manchester, PBL has been introduced into the a9t S| design [11], Optoelectronics [12] and Rdbst
[13].

The School of Electrical and Electronic Engineeraighe University of Manchester offers five rethte
degree programmes: Electrical and Electronic Emging (EEE); Electronic Systems Engineering (ESE);
Mechatronic Engineering (MTE); Computing and Comioations Systems Engineering (CCSE); and
Computer Systems Engineering (CSE), as 3 year BEEdgyear MEng degrees. These programmes have a
common first year, specialised second year thrarggle units and further specialisation in the thared
fourth years through core and optional units. Theent second year consists of 132 students, etividto
24 tutorial groups of 5-6 students from a mix ofid® programmes.

B. Rationale

The stimulus for the present exercise arose fropeance gained in a practical team project that th
school has recently introduced into the second gédts programmes. Known as the Embedded Systems
Project (ESP), this ran for the first time in th@02-05 session, after having been piloted in theEMT
programme in the previous year [1]. The ESP remtssa 10 credit unit of continually assessed ptoje
based learning.

In the ESP students work in teams of typically 4Hsoughout Semester 2 on the design and
implementation of a microcontroller based produgach programme had a different project, reflecthng
specialities of that programme:

« EEE students worked on a model of a 11kV ring dircu
e MTE students designed and constructed a robotyhugg
e CCSE students looked at data transfer between tigoooontroller boards, initially over wires
then over a radio link;
e CSE and ESE students implemented a weather regosdaiion with pressure sensors, liquid
crystal display and FPGA (field-programmable gateyg controller.
All of these projects have substantial hardwaresaitivare components.

To prepare students for this, a 1 credit team-bastdity was accommodated into the first semestéhe
tutorial system [2]. It provides an opportunity tudents to develop and practise their teamwaidjept
and presentation skills in the supportive environit@f the tutorial before employing them in the Heg
stakes environment of the team-project. It wascgrated that they would be able to engage witht¢hen-
project more effectively and earlier as a resulthid preparation. Consequently, this activity wasdelled
on the team-project, reflecting its subject matéad its assessment, but the level of activity was
proportionately smaller.

Students were asked to design a sensor systend basthe microcontroller processor board that they
would use in the team-project, to capture the teatpee profile of a commercial decorative tile kilfhis
was seen as a suitably authentic task that empleiexdronic engineering in the context of providiag
service to another industrial process. The prajeatlved:

1. planning the project tasks over the semester;

2. choosing a temperature sensor;

3. designing a circuit to interface between the temmpee sensor and their microcontroller board;
4. considering the practical implementation issuethefsystem;

5. making a group presentation of the previous agtivit

Tutorial groups met weekly over weeks 3-8 of thetfsemester to discuss progress on the projeet. Th
groups were expected to meet independently betweerials. The transferable skills were supportgdab
series of lectures and student guides [14], spedii covering teamwork, project planning, searghiar
information and group presentation. Student coutidim was continuously assessed at the tutorialstiam
presentation was assessed.
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II. METHODOLOGY

Previous evaluation of this project has focusedhendelivery of the activity and students’ respente
this [3]. This paper focuses on the effectivenesshe activity: as perceived by the students aradf st
engaged with the second semester group project.

A qualitative approach was taken, in order to cagpthe variety of staff and student perspectivess an
insights into the interaction. In both the staffdastudent interviews, the context of the enquiryswa
established: to what extent have the Second-Ye#orials prepared students for the Embedded Systems
Project. Once established, open, goal-free [155tim@ing was employed to avoid steering the respoibe
our preconceived ideas. In addition, the directiwat the interviewees took the interview and opisithat
they expressed were valued, giving permission th bffirming and dissenting opinions.

There were a number of reasons for adopting thpscaeh. Universities have currently establishedyman
evaluative systems. Both staff and students fetd bme-pressured and over-evaluated, with studfemts
example being asked to complete an evaluation &irthe end of every module. The nature and purpbse
these evaluations often emphasise quality assuraskig students to rate the quality of teachiitgere are
alternative purposes to evaluation which are oftest through this more managerial process, those of
development, examining how to improve an activapd the understanding of what is happening in an
activity [16]. As a consequence, the response fatanany self-reporting instruments, regardlessheir
purpose, can be low. Further, the purposes ofetveduation are to understand the attitudes andeptons
that both staff and students are bringing to akehgaaway from this exercise, and to probe the aess
behind their valuing the activity, not just recdtte value itself. Consequently, detailed and rieltads
required to fulfil these purposes. It was also fledtt a direct, personal approach in their worktexinwould
more likely produce positive engagement with thaleation process, bringing the evaluation procesbé
participants, rather than putting an onus on théigi@ants to fill-in a separate form or turn updoother
location. A high level of engagement in the evabraprocess is important in ensuring that a repriegive
cross-section of opinions is being reported.

The timing of this evaluation was set towards thlegibning of the second semester, allowing both
supervisors and students an opportunity to setttethe process of the Embedded Systems Projetotally
enough for the first semester Second-Year Tutactivity to be still relatively fresh in their misdIt was
also early enough for them to still be respondimgtart-up processes of establishing a project taadh
planning their project.

Embedded Systems Project supervisors, many of whera engaged in the delivery of the first semester
tutorial activity, were invited to be interviewedgarding their perceptions of how the activity uefhced
students as they began to engage with the prdjeetstudents were approached in their laborat®yices,
towards the beginning of the project, to solicieéithexperiences and perceptions of how the preparat
activity had influenced their behaviour. Views frdwoth these perspectives were triangulated.

Ill. EVALUATION

A. Students

Two laboratory sessions were visited, coveringtltadl projects and degree programmes. Over the two
laboratories 23 students, from the potential 182 estts of the year, were present, representingt diof
the 32 groups. All students that were present vaproached and all agreed to discuss their exmasen
However, the depth and detail of the responsesvarable as well as the nature of the responsddeTa
summarises the reactions to the Second-Year Tugystem with indicative comments. Which categdny t
comments appear in Table | reflect whether or hete were qualifications to the initial reactiorridg the
rest of the interview. The letters indicate thedstut or group that made the comment, where studieras
group spoke to me independently a separate lettgiven, where they spoke as a group, the number in
parenthesis indicates the number in that group.

This is a small sample of the total cohort and thra¢ probably represents the more engaged studeds,
the data was not collected in the form of a pollsarvey. However, it is worth noting that the gether
reaction from these students was that the Secomad-Yetorial system did prepare them for the Embddde
Systems Project: 10/23 without any qualificationg 48/23 with some qualification, only 5/23 wereimal
or negative. Inevitably, this paper will focus oarmge of the negative reactions in detail in order to
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understand them and explore how the activity cdaddmproved, but it should be kept in mind that the
overall response was positive.

TABLE I. SUMMARY OF STUDENT REACTIONSTO THE SECOND-Y EAR TUTORIAL SYSTEM
Reaction Comment Student or Group Total

Very useful and important A
Glad that | did it B
Guess so ... Yes, directly beneficial J

Positive Able to start much faster N 10
Yes, ... it gives you an idea of how you will be wioidin the ESP ... Very positive 0O(3)
Knew what to expect ... start a bit quicker ... eagiaget into the swing Q(2)
Helpful ... quite helpful R
It was a bit different ... but it was a nice projecta gentle introduction to the ESP F, G
Quite useful ... a useful thing to have. H(3)

Mostly Positive It was helpful, it showed me my strengths and weakn.. Good practice K 8
Yes, ... pretty useful ... quite good. P
It helped with ... M

Neutral Moderate: not very good but not very bad | 1
No it didn’t help D

Mostly Negative | ... just a distraction E 3
It was OK — quite interesting, not particularly fidgreparation L

Negative It did not help, in theory it was useful but ... ddit enjoy it at all but | am enjoying the ESP| C 1

Table Il summarises the positive and negative dsphe students perceived of the Second-Year Tltori
system. The positive aspects tend to describekitile and benefits gained, whereas the negativeasp
focus on what was wrong with the Second-Year TateriThe comments are grouped by emerging themes,
with some illustrative quotations included, themesindicated by italics, are ordered in descendimgimer
of references to them (in parenthesis).

The balance of comments is towards the positivead58L), but there are a number of critical comra¢at
address.

As anticipated, the professional and transferakiés sassociated wittteamwork(19), project planning
and management (15resentation(8) andcommunicatior(4) were mentioned. Some students reported that
it had been the first opportunity that they had tadork in a team(3) or deliver gpresentation(1). This
triangulates well with the intended learning outesnof the Second-Year Tutorials and the skills that
students reported that they were developing froeretraluation of its delivery [2][3]. It is reasswyithat the
students are reporting that they are finding theeigpment of these skills useful for the Embeddgsté&ns
Project. There is also evidence that the Second-Yetorials are preparing students for the Embedded
Systems Project by giving them an insight imaat it would be lik€4) and in some cases this enabled them
to start the project fastef3). The experience also provided student K witheasonal insightinto his
strengths and weaknesseghich has informed the way he has approachedetheedded Systems Project,
specifically by focusing on programming rather tisaarcing equipment.

The types of lessons that the students have beaemirg are based very much on their experiencetand
practice of project work, rather than declaratinewledge. For example, student B described thdebhmt
that other people are good at different things dmlv to work together on the projectn respect to
communication, other students (H) mentioned theellef explanation required to ensure that people
understood what was required for a task and hovoitapt it wago keep up-to-daték) on how tasks were
progressing.

The emphasis of the Second-Year Tutorials is orptbéessional and transferable skills describedrabo
and the emphasis of the Embedded Systems Project ibe technical skills of developing an embedded
system. However, the technical contents and thesfggable skills do not work in isolation. The Sedo
Year Tutorials use a technical problem as a vehizldevelop the transferable skills and the Embédde
Systems Project uses the team-project as a vetucléhe technical content. In fact both technicat a
transferable skills are being developed in botle; difference is really a matter of emphasis rathan
absolute distinction. It is one of the strengthg efficiencies of EBL that generic skills and teicah content
are being developed in tandem as part of an inegdj@ocess.
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TABLE II.

SUMMARY OF STUDENTS POSITIVE AND NEGATIVE ASPECTS OF THESECOND-Y EAR TUTORIAL SYSTEM

Aspects

Theme

Studentsor
Groups

Total

Comments/Sub-themes

Students
or Groups

Positive

Teamwork

A B,EF, G,
HE3), 1, 3, L,
N, O@3), P,

Q@) R

(19)

First experience of doing teamwork

AB, P

Managing a team
Organising a team to get things get tasks done
Learning how to interact as a team

A

Learnt that other people are good at differentghiand how to
work together on the project

Project

F.G H@3) I,
M, N, O(3),
P, Q(2)

(15)

Project Plan
Dividing the tasks
Gantt Chart
Management
Deadlines
Milestones

H LN,O P, Q
N, O, R

Presentations or
Demonstrations

D, F, G, H(3),
M, R

)

First presentation

Start faster and
Insight into the
ESP

N, 0(3), Q@)

(6)

Start a bit quicker ... easier to get into the swing

It gives you an idea of how you would be working

Knew what to expect

Communication

H(3)
K

(4)

We learnt a lesson about communication — there laeguage
problems and people not understanding the taskeavet that
more explanation was required.

H(3)

It taught me that communication was key. It is imgot to keep
up-to-date. | naturally finish quickly, so | neexfind out what to
do to help others to finish their tasks and catzlom their own.

Hardware

0w >

@)

Researching components for hardware, understariifcing
component would be useful and whether the projeaidcproceed.

Using the simulator properly for the design of it

Looking at temperature sensors was very usefuletivas a strong
overlap with the weather-station project where ad to look for a
sensor. Also developing a filtering and amplifioaticircuit
overlapped with the ESP project.

Resources and
Information

@)

... but there were some useful resources: introduclazturers,
diagrams and photographs, information on the teatper ...

Personal Insight

M

It showed my strengths and weaknesses. | foundrgiag to look
for sensors was more difficult than expected, namlfocusing on
programming

Negative

No practical
component

™)

It would be better to build and test a circuit witie micro-
controller

Complexity

E, F, G, 0(3)

(6)

The contents and quantity of the SYT and ESP anediferent.
In the SYT you just had to look up some informatiom do an
easy calculation, it was a trivial problem, in 8P you are
designing a complex system, writing programs aritdling
hardware, if it was more similar, e.g. buildingstteg and
programming a system it would be much more useful.

Programming

D,EFG

(4)

No, other subjects were a better preparation,fample Micro-
computer Engineering Il is built around programmime

Time/Credit

TXO0O

4)

... too much time for little credit so people weré as willing to
engage. It was hard to get other people involvedas more
obvious who was contributing in the ESP than th& S¥ the
same people did all the work for the SYT. The ES8Rtributions
are weighted so it is fairer. Despite the SYT esgipig a similar
assessment model, since the ESP was worth morig, ¢uéars and
students were more motivated to ensure that it egrk

Resources and
Information

F, G, 1

®)

There was some old stuff on the R: drive with dotifig
information.
There was confusion on the recommended companies.

Not enough information

Technical Content|

F, G

@

... but | felt that their was a lack of technical temt, we
floundered with the whole research part ...

Teamwork

@

| am sceptical about group project work in an idlial degree.

It is hard to teach yourself to be a team playgoif are not one
already.

| would prefer all of the degree to be individuaasures of what
you have put into it.

Competing
Workload

M

The first semester was very busy for me with 7 nesland a
leadership module, in the second semester therenips
modules.

Feedback

(@)

Generally, not getting enough support through faekb

(summative marks and comments) this year
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This is exemplified here by three of the studemiscdbing in detail the skills and tasks associatitd the
hardware aspects of the projemsearching componen{®\); using the simulator for circuit desig{B);
looking at temperature sensq®) anddeveloping a filtering and amplification circuiR). These skills are
very specific and highly contextualised both in ¢&cipline, electronic engineering, and in thejgebitself.
Other disciplines have research elements; howéwey,would not have to interpret component datashee
specific task influenced by the nature of the conguis under consideration. The other tasks arefisady
associated with electronic engineering and do rastehdirect analogues in other disciplines. However,
developing skills in these areas is valued higlylyHe students as part of the process of becontauiyrenic
engineers. In fact for these students it was thesgpline specific skills that they described tfifsefore the
teamwork and project planning and management skills

The authenticity of the project and the associdtexks is important. For example, the student that
described using the circuit simulator (B) had begroduced to it and used it in the first year. Hwar, he
felt that this was the first time that he was usingroperly’ to design'a real circuit’. This illustrates the
process of moving from ‘knowing about’ something'knowing how to do’ something, which requires a
much deeper engagement with the tools and theitedtkmowledge. This is facilitated by an authemdisk.

From these discipline specific tasks, more gensilts are also being developed. Researching eleictr
components will develop skills and teach lessoas ¢hn be applied to researching other things.riegrto
use a specific circuit simulator will prepare theund for learning to use other circuit simulatasmore
generally how to approach learning to use othdmteal software applications and tools in future.

Many of the criticisms of the Second-Year Tutoriedsn be summarised in that it did not go far enough
many would have preferred to seermactical componen{7); some felt that the problem wdsvial’ in
comparison to theomplexityof the Embedded Systems Project (6). For someestadhis was seen as a
problem (3) and for others it was merely an obd&ma(3). One student wanted to se@ragramming
element included as well (E), whilst others feltttheprogrammingmodules were a better preparation (3).
However, two of these (F, G) felt that the two a@mhes, programming modules and Second-Year
Tutorials, were complementary; whereas the othiérttiat the Second-Year Tutorials were redundant (E
Some felt that the task lackegthnical conteng2).

So some students would like the task to be mordeciggng and taken to a more complete stage of a
working, programmed system. However, this needbeidalanced with the other major criticism of the
Second-Year Tutorials that students felt that iswader rewarded (4) in an already busy schedule (K
Currently it is worth 1 credit, yet students fdiat they had put in at least double the efforty @@ hours,
into the activity. Student C captured how this umdkiing of the activity has a detrimental effect the
teamwork:'... too much time for little credit so people werg as willing to engage’

In summary, the majority of students recognisevilae of the Second-Year Tutorials as a prepardtion
the Embedded Systems Project, developing bothfenaide and discipline-specific skills. Howeverett
are demands for it to be a more challenging andpteten project: the building, testing and prograngrh a
complex system. In addition, more reward shouldghen to the activity in accordance with the time
commitment required to complete it.

B. Supervisors

There are 16 members of staff, supervising 32 gronfp4-5 students. In general, each supervisor is
responsible for two groups of students. Of thesadi@ed to be interviewed. All but one supervi&8)(had
previously been a second-year tutor and had sooa#igetion of what was involved in the tutorial iady.

Despite agreeing to be interviewed not all of thpesvisors were comfortable with the process. One
supervisor (S5) thought that it was too early ip firoject to report on their students’ progreshedt
supervisors simply observed that it was relativegyly in the semester. She also felt that the stsdeould
not be open in their opinions about the projecttheir supervisors, since they were involved in the
assessment process, and that it would be bettatki®o the second year tutors instead. Anotheesuigor
(S3) felt that he could not comment on whetherdhiglents were behaving any differently becausdnef t
Second-Year Tutorials, sin¢kecannot provide an objective metric on how welhas impacted and how it
has gone’The ‘anecdotal’nature of the evidence and difficulty of drawingydirm conclusions from very
partial experience and information was recognisedl @mmented on by several of the other supervisors
For example‘there is no control group, it is hard to saf89) andbut can’t generalise it may be only two
groups’(S7). The other supervisors interviewed were morefortable with the request.
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Table 1l summarises the supervisors’ reactionsht effect of the Second-Year Tutorials. As witle th
student reactions, the category indicates whetteemitial reaction was qualified elsewhere in itmerview
or not. The balance of the supervisors’ reactigrtewards the positive, 6 positive to 4 neutral aadative.
However, the number and nature of qualifications r@gative responses is a cause for concern.

TABLE III. SUMMARY OF SUPERVISORREACTIONS TO THE SECOND-Y EAR TUTORIAL SYSTEM
Reaction Comment Super visor Total

It is invaluable for them ... the group-project wahley do in the SYT, this work, the materigl s1

Positive that you generated, | think is very good; it heddst. 2
A quantum step change in behaviour S2
Worth doing but needs to be related more to ESP S4

Mostly Positive Good @dea but needs candy or stick S6 4
Good idea but not chunky enough to engage S7
No control group ... good thing to do before the EiSprobably works S9

Neutral [No direct comment — offered balanced review oflshis — assume neutral] S8 1

Mostly Negative The SYT has receivg a_Iot of flack this year _ S3 2
The students don't like it [SYT] they fall out anmgst themselves over it. S10

Negative [No comment, but tutor group was vocally criticald previous year — assume negative] S5 1

Table IV summarises the comments of the superviabmit the impact on the Second-Year Tutorials,
grouped by emerging theme. It is a similar fornmathe student comments; thieemesare indicated by
italics, grouped intgositiveandnegativeaspects, the negative aspects are divided intonesits about the
students’ performancand comments about tisecond Year Tutorial§.he themes are placed in descending
order of the number of supervisors that referrethtd theme (in parenthesis). An additional catggidr
possibleimprovementso the Second-Year Tutorials has been added.

The discussions with the supervisors were rich dimdrse, often drawing on multiple experiences and
perspectives, for example: feedback from their estis} the performance of their students both padt a
present; their experiences as second-year tuttrer teaching experiences including PBL, EBL arfiept
project work at undergraduate and masters levid difficult to do justice to all the discussiomere.

Many supervisors identified that their students hadefited from the Second-Year Tutorials through
developing skills associated wittamwork(7), project planning(5) andpresentation(3) in-line with what
the students have reported above and previousatiais [2][3]. However, sometimes these commentewe
phrased in general terms or in terms‘igeally’ or ‘in principle’ (S9), rather than being categorical
statements.

One supervisor (S3) particularly picked out gearching for sensorsdentified by some of the students
(A):

It is interesting that you ask them to look foreanperature sensor. This year in the MTE projechese

asked them to identify a sensor for their robotise to follow a white-line on the floor: this isnsething

that they seemed to have done well at.
reinforcing the idea that contextualised disciplapecific skills were being developed.

There was, however, sortdisappointment’in the students’ performance, particularly in tevelopment
of the Gantt chart, which they thought wasaive’ (3) and the initial level oéngagemenand activity of
some groups (S7). These are clearly two aspedtshth&gecond-Year Tutorials were seeking to addirgs
in these cases it was not addressing them suctigssfu

Concern was expressed about the amoustetlit associated with the Second-Year Tutorials (5)vds
felt that this could undermine the seriousness witich students engaged with the activity and @sfigc
when it was not proportionate with the time comnditn There was concern that a consequence of the
Second-Year Tutorials not being taken seriously: wiiere is a danger that if they shrug off a project
failure in the SYT they may go on to a projecufailin the ESP{S7). A supervisor, who had had the only
Second-Year Tutorial group not to engage in thegss at all this year, expressed.itit needs the candy
or stick to get them to engage. My [SYT] group diegtivery early that they were not going to engage’.
counterpoint to the call for credit was made by sheervisor who had not been a second-year tu®): (S
‘you don’t need credit to make people do it: isitriteresting and useful it helps’

There was a degree of criticism about how it wgs@émented. It was suggested that (S3):

It is difficult to force through change with a largrumber of staff who are not subject experts amol ave

very busy, so they have no chance to learn a nea. dt needs dynamic and strong leadership at the

professorial level to ‘bang heads together’.
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TABLE IV. SUMMARY OF SUPERVISORS POSITIVE AND NEGATIVE ASPECTS OF THESECOND-Y EAR TUTORIAL SYSTEM

Aspects Theme Supervisors Total Comments/Sub-themes Super visor

It is the single biggest issue in the ESP, gettiiregn working well in s1
as a group

The groups are very well organised, e-mailing meutg@s every

week S2

The SYT presentation that | attended, the groupeored very well.

S1, S2, S4, 7 Two of the students in my current groups presecéede from the
S6, S7, S8, S9Y ™ group. They are clearly using skills that they Hadeloped in the
SYT.

Teamwork S6

The groups are at ease with themselves at thetiagir No team-
working issues. Teams are happy, but would probadlgappy S8
anyway.

Positive In principle it helps with the teamwork. S9

Especially in confidence to set up the Gantt Chart. S1

The students are very organised ... they have tragitt&hart
h ; S2
Gantt Chart and| S1, S2, S4, pinned to their lab bench.

; 5) Breaking tasks down S7

Pl S7, S8 ( - - -
anning They are good at the inputs and outputs of theept@nd knowing
the requirements, this is perhaps what you woupgexwith the S8
type of students they are ...

Presentation S4, S7, S10 (3) They are always nervous but theysga to it through practice S4

) I always ask in the"® semester if what you did in th& §emester
Student Views St (1) was useful — They all said ‘Yes’ without exception St

Both groups produced naive Gantt charts — the staa¢aim that

‘We haven't done this before!’ so it hasn’t sankthrey didn’t take it
seriously enough ..The Gantt chart was trivial with no risks and np
Naive Gantt milestones. They are not picking it up

S7

gﬁ%ﬂe ~ | Chart S7, 58,59 ®) Twas disappointed in the planning, it was veryaaiio resource
Performance planning, allocating tasks against people; nocaitpath or S8
understanding of a critical task

... not really developed ... not really planned S9

Last year my groups had a better start. This ydwad been a cold s7

Engagement S7 (1) start: No log books; No minutes; They had not riéechandbook ...

Not enough S4, S6

Not enough marks or time to take it seriously S7

They felt it wasn’t rewarded enough — a previousryspted out from s10

S3, 54, S6, (5) doing it completely ... it needs more credit.

Credit

S7, 510 Neither staff nor students are comfortable witplg snodule S3

You don't need credit to make people do it: iiinteresting and s3
useful it helps.

Negative — It is difficult to force through change with a l@argumber of staff
Second-Year who are not subject experts and who are very agsthey have no
Tutorials chance to learn a new area. It needs dynamic amgsieadership af
Implementation S3, S6 (2) | the professorial level to ‘bang heads together'.

S3

Tutors not trained for soft skills ... they need sam@re guidance on
how to approach the second semester. We are azhit fbout what S6
students should get out of it.

... it needs the candy or stick to get them to engslyeSYT] group

Motivation S6 1) decided very early that they were not going to gega

S6

There is a danger that if they shrug off a profeittre in the SYT

Project Failure S7 (1) they may go on to a project failure in the ESP.

S7

One activity might be to put them into the situataf a failing
project. How do they know what has happened? Usddh
demonstrate the risks and get them to see thispariant.
Emphasise the problems that can occur.

S7

Project Risks S7. S8 2) Project Risk Analysis: What could go wrong? Whatigaition can

be made to improve the reliability of the projettts would be a
very useful skill. ... use a better than average Gahart with these
components incorporated as a model for students.

S8

Students don’t see it as related to the ESP, theit diways make

the connection ... maybe more clarification S4

Possible

Improvements |- Link S4, 56 @) Make ESP start in the first semester, with theqatoplanning and

some mini-reports to drive it. S6

Testing S1 (1) Provide an Amplifier Circuit and get thentést to see if it works S1

Personally, | would prefer to do something prad¢ticad more
difficult to motivate them. Competition would heip provide an
incentive. Give them a very open-ended problenihabthey can
express their creativity.

Practical and

Open Ended S9 @

S9

Need to have lots of individual tasks ... more dietasks for the
students to assign to each other and work on separa

Individual

Tasks S10 @

S10
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A related concern was that the tutors wew trained for the soft skillsand‘... a bit fuzzy about what the
students should be getting out of thé activity (S6), suggesting that perhaps thersuteeded more support
in delivering the Second-Year Tutorials.

During the discussions, several supervisors sugdegays in which the Second-Year Tutorials might be
improved. Two of the supervisors (S7, S8) who weoacerned with the naivety of the Gantt charts
suggested that it would be useful to emphasisegroisk. Each suggested slightly different appheac an
exercise of asking students to save a failing ptq®7); or providing a model Gantt chart with xj risk
management built in (S8). The original Second-Y&atorials had an exercise of students correcting a
flawed project plan from a failing project. It selogiently moved to students designing their owneuatoj
plans. A similar device could be employed to introg project risk management and the tutorial agtivi

Another suggestion was to strengthen the link betwthe two activities. There are already a lot of
overlaps designed in, but students do not alwagdhse connections. It may be helpful to clarifyrth€s4).

A way of making the links even stronger would bertake the Second-Year Tutorial activity the stathe
Embedded Systems Project, possibly the planninges(&6). This suggestion would have a number of
practical difficulties, but more importantly studerwould lose the opportunity of having a ‘dry-ruat’ a
small project and the chance to work with a conghyediifferent set of students.

An element that one supervisor (S1) thought wasingswas practice analysing and testing circuits. H
suggested having a sample amplifier circuit costdi with errors, for students to test and todryepair.

Another supervisor (S9) outlined his ideal project:

If it ain’t broke don't fix it and this ain’t brokeBut if | could design an ideal project ... persdpal

would prefer to do something practical and mordidift to motivate them. Competition would help to

provide an incentive. Give them a very open-endebl@m so that they can express their creativity.

One supervisor (S10), drawing on his experienceggdeg and facilitating PBL in engineering [17] Jtfe
that both the Second-Year Tutorials and the Emiet®lestems Project would benefit from having more
tasks for individual students to get their teetio iand work on independently. However, this migteifere
with the teamwork and project planning and managetearning outcomes of these activities.

Drawing these comments together, supervisors wenerglly in favour of the Second-Year Tutorials,
though some with qualifications. The developmenteaimwork project planningand presentationskills
was recognised, though sometimes identified iridbal rather than the actual. One supervisor ifledtthe
more disciplinary specific skill ofearching for a sensas being developed. Some supervisors were still
concerned with the naivety of the Gantt charts wedengagement of some groups at the beginninigeof t
project, suggesting that not all the intended legrnvas taking place for all students. This wagduh by
some to the Second-Year Tutorials not been coreidenportant enough to be taken seriously by the
students. One component of this was the amoumtefand credit allocated to it. Another componerthe
importance being placed on the activity is thewdé and confidence that tutors bring to the dgtivt was
suggested that this may be undermined by the sctnat being sufficiently championed, bringing die
tutors along with it, or tutors feeling unsure log tsoft skills being developed and requiring marelgnce.

IV. CONCLUSIONS

The majority of supervisors and students reported the Second-Year Tutorials had helped students
develop teamwork, project planning and managemeitis ghat prepared students for the Embedded
Systems Project. Some students reported that predethem to know what to expect in the Embedded
Systems Project and enabled them to start fastes. i$ in accordance with aims and objectives @f th
Second-Year Tutorials. In addition, there is evidemf the development of discipline-specific techii
skills, such as using a circuit simulator and reg@ag electronic components such as sensors, vdrieh
valued by both staff and students and will be Ugafthe Embedded Systems Project and in the fuiines
emphasises the importance of the authenticity ®@fptioject and the tasks involved for learning hové¢ an
electronic engineer.

There were concerns from some of the supervisatssitme of the students were presenting naive Gantt
charts, with little understanding of project plammiand project risk management. Also, some grougre w
still not approaching the project with the requiredel of engagement. Clearly, not all the apperi
lessons were being learned by all the students.

Both students and supervisors expressed conceut Himamount of credit, 1 credit, associated whth
Second-Year Tutorials proportionate to the amoditihee that it required to complete, at least@irs of
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commitment. This was seen as potentially underrgirtire activity, since it was more difficult to emgga
students. However, the point is well made thatatttévity should also be interesting and benefitaénsure
engagement, with the links to the Embedded Sysknwigct well clarified.

It was suggested that the Second-Year TutorialddMoel enhanced if the idea of project risk managgme
could be included in the early stages and a moes-ended problem could be addressed, leading tora m
complete solution, including hardware prototypitgsting and programming. An element of competition
would provide an additional incentive. This woulievitably be a larger activity, requiring approfeia
credit. However, this would be a more engaging wavdarding activity for the students and also develo
more of the technical discipline specific skillgjuired to become an electronic engineer.
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