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Abstract: The potential for enhanced knowledge creation thgb collaborative group effort has
beenreasonably well established within edticaal discourse. This stanafsdirect contrast to

F2NXSNI N RAGAZ2Y I Y2RSfax 6KSNB (y2¢6f SR3IS 46 a
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regards the teaching of primaf§ciene, Technologies, Engineering & Mathematics (STEM) subjects

The Vertically Integrated Project (VIP) approach may p#dagogical advancement in terms of

STEM teaching and learning in Higher Education (HE)

Established within the University of Strath@ysbme five years agan initial Universitywide

evaluation of the programme was pidal in Session 20186. Student§perceptions of their

participation in VIRjenerallyvery positively reportedithin the pilot evaluation. Key messages
centredonstudem d Q LISNOSLIiA2ya 2F (GKS o0SYySTAG ad&d LI NI A O,
study afforded by the VIP approach and their desire for the programme architecture to expand even

further both laterally and vertically across the University.

Informed Change in STEM Pedagogy

Thecase supportingnhanced knowledge creatidhrough authenticcollaborative group efforin

Science, Technology, Engineering and Mathematics (STEM) Edadatipretertiary institutional

levelhas beerreasonably well estaldhed withinresearchdiscoursen the UK and Scotlarid

recent times(Harlen, et al, 1995, HMI, 1999; HMIe, 2005; HMIle,2007; Scottistr@osnt, 2008;
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Harlen, 208, Royal Society, 2012). This has bieedirect contrast to formef(traditional) models,

where knowledge waseated as a transferable commodityNJ Yy a YA i G SR RARLF OGA OF £ £
W3 G dzR S yrénShsiof azfréach magiow be widely held as a weak arideffectual

pedagogical formvhichlies indirectcontrast to approaches f @ 2 dzNR y Jcorfstiidtionni6rS NA Q
relevantknowledge and skilldirough collaborative participation in solvimgal world problent,

based contextsAdditionally approaches known to facilitatitansformational learningf this kind

while simultaneously aduing a study dynamic which has soudbtdeliberately blur the traditional

boundarybets SSy WS E LIS NI Q al$ohetn stggestedRrSafib@ efficaciaus pathway to

generating deeper forms @TEM subjednowledge and skills acquisition in leara¢SSEAG, 2012).

Whereasformalised policy encouragement towards thpen ceconstruction of knowledge
educationhas beerreadilyadopted by keyroponentsof bed practice in pretertiary STEM
teaching andearningacrosshe UK(Harlen, 2008ScottishGovernment, 2009)it has beerargued
that challengedave remained in establishing a similasfgtimal format for supportingequally
socially collaborative and sustainable formsSGEM learninfpr some studentsn tertiary level
Higher Education (HEJllins & Chambers, 2013)f course, theoreticallyt could be argued that

sucha structure may emerge as part of a naturally occurring professionally collaborative and

evolutionary processn HE STEM Education generallyprovision weaknesses aretngelly
identified and then addressedithin and across University institutiofidargreaves, 2000kqually; it

may bepossible to envisage th@iedagogical evolution in this wayay even be of preference to
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manyalreadyteachingwithin the HEenvironment as itmaybe held toengender professional and
curricular development free from whaaybe viewedby manyas the general imposition of
unwantedextraneous authoritative structures (Christie et al, 20P8dagogical developmenf this
kind however althoughlikely to ultimately herald enhanced provisianayleavelarge questions
regardingd dzOK | ahiliy® @4&téh dheexpediency of changeferred as essential in current

nationalstrategic policyacross the panoply of national STEM Educationipi@v(SSEAG, 2012).

In additionto a potentiallack of expediencyit has also been recognised that ingpeofessional
collaborationthat occurs solelyithin anyboundedindividualeducationalconclavesarries the
danger of generating only a limited and narrowed local introspective regarding the generation of
new knowledge angedagogicapractice (Hargreave2000; Sachs, 2003). On the other hand,
impactfuldevelopmentat a national or global levélaveoften bornerequirement forestablishing
sharedunderstandingcapable of fosteringcceleratecchangewithin both individual localearning
environments and acrossmuch wider collaboration gfolicy,teachingand research institutions
(Wilson et al, 207). It would seem at least intuitively correct theto propose that an approach

format capable ofacceleratinghaturaly evolvingocalised professiwal pedagogicaimprovements

while simultaneouslynvolvingenhancedcollaborativecontribution more widely - both within and
across policy, teachingand research institutionsnay perhap$e preferable for optimum
knowledge generationt is perhapswith such considerations in mind that advice informing current
national policy in Scotlanigias suggested the relevanceSit EMocussecdeducationalinstitutionsto

consider fostering innovative pedagogiaatrastructuresto help developauthenticlearning
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provisionfor learners whichs capable of supportingeepercreativelearningand ultimately

international competitiveness iSTEMrelated fields(SSEAG, 2012)

A Model for Change in STEM Pedagogy

From an international perspectiveeport related to Vertically Integrated ProjeddIP)programme
(Coyle, 2006; Abler et al, 2018psoffered detail of one such innovatiyeedagogickapproach
within STEM EducatioStructured under the auspiced asingleacademic faculty leaghroject
team membership within th&/IPprogrammewere multidisciplinary in natureand includedunique
membershipconstituenciegdrawnfrom acrosgraditional domain and disciplindEcampus
communities As with standardaims offacilitatingauthenticnew knowledge generatioand
purposeful learning synergy between project team memb¥i®pedagogycould be seen to dwve
differed from moretraditional forms of HEstudyin two main ways. Firstithe VIPprogramme
garneredrecruitment ofteam membershigaterallyfrom across traditionaHEdiscipline boundaries
asthe modular design souglimiclusionof alldomaincognate areas interted in meetinghe real
world design challengéocus ofthe VIPcontext Secondlyproject teamconstituencywithin the VIP
sought to reactvertically through all levels of knowledge and skitpertisewithin the available HE
communty. Additionalcapacityhere wasalsooffered through a shared approach watual online
communicationwithin its localinstitutionalmembership and between various partner campusges.
thesewaysthe VIPmay be seen to be unique assitught to bring tgether a widentegrated
community ofHEparticipants with varying academilevek of STEM expertise, towards solving a

common problematic purpose angithin a single recognisable reabrld context.
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Ultimately, proponents of VIBonsideredsuchpedagogical format agptimal inasmuch as its design
was seen to haviosteredperceptions ofenhanced learningxperienceof its membership

sustained a patinstitutional STEMocussedesearchenvironmentand develogd aunique
institutional research @hate with impactfulproductorientatedand research publicatiopurpose
Additionally, VIPwasalsoheld by participantdo have promoted an egalitarian structure between
team members by deliberately blurring traditional learning boundaries and reformirtgoritative
hierarchiesn teams througrequality of effort, value of contribution and recognition of participation
by its members (Abler et al, 2010; Coyle et al, 20&)ortant secondary aims of the VIP
programmel f 42 &a2dAK0G (2 &BteRetshalprafassiaRakiysiiratandem Avikh
that of gaining an understanding of new subject knowledge or developing research capacity. In
particular, participant communication and confidence were targeted as broader skills which could be
developeal simultaneously through involvement in the programme and those included related to
learning and socialisation, collaboration, interaction and mentoring (Coyle et al 2006). Key

considerations were identified as follows:

1. Student Learning and Socialigatic How has the student experience amd design
processes changed as a result of VIP involvement? What other skills have been learned
(technical, team working, communication, attitudes ¢tas a resulof VIP involvement? If

there are differences what can explain them and how can the VIP experience be improved?

2. Student Mentoring ExperienceExpectations and experiences of mentoring at all levels in

the VIP. What knowledge was gained from VIP facnéyntors and peers?
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3. Developing Knowledge and Learning Exchange Networks in the VIP Envirgieatt
was the @velopment of patterns of communicatiomithin the VIP environmer (Including

guestions related taommunications complexity, dynamics, glen, ethnicity and power

4. Technology Impact on Student Learning and Team Buitdiviljat communication
technologies are most important in developing ties across VIP team institutibred@ding

guestions related to acceptance, use and related outearhproduc).

Advancing STEM Pedagogical Change: University of Strathclyde

These primary and secondary themes also resonated with many of the factors identified as
important in thestrategicdevelopment of enhanced practice éttaining edicationand research
excellence at the University of Strathclyaeund 2010Importantly theethos with which the VIP
teams wee formed also chimé further with key recommendations for sustainability anttsess of
these initiatives such as egalitarianism arahfiliarisation of réationships. It was envisageien,
that the VIP architectwr couldconstitute a special form of the community of practice or enquiry
within and acros#&Jniversity facultypoundaries and also afford a formalised pathway to student
collaloration and enhance faculty research outpuith external industry partners in reaforld and

productorientated purpose.
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Initial review of VIP activity across the University of Strathclyde in January 2015 has identified seven
accredited VIP programmesd two programmes ostensibly proposing to use a VIP approach in

their future delivery. At the time of the review it was unclear as to whether these proposed
programmes would fulfil criteria for full VIP accreditation by the University. The total numbers o
students, departments and degree programmes involved across these programmes is displayed in

Table 1 below.

Table 1: VIP Status Update January 2015

Total Number | 235

of students

Total Number | 22
of

Departments

Total Number | 35
of Degree

Programmes

At the time of review it waglentified that total student numbes for VIP in Session 2616 would

be capped at around 40&®eview also indicated a wide and varied range of context and student
participants in programmes. Tables 2 &&ow offer summariesf thesekey programme detasl
coveringstudentVIPparticipationacross the University at the time of review. Of these programmes

those entitled WASH, Mobileland@extlaband Enterprise were deemed among the most
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introductionto the University Student recruitment numbers within these programmes also directly

reflectedtheir longevity and mirroregubsequentadvice fromoriginators of VIpedagogyhat

success and sustainability of VIP programmes within departments correlated to those VIPs which

had actively recruited students into projects and also deliberately limited student numbers in their

early phases and grown steadily through regu&view in a carefully phased and structured manner

(Coyle, 2015)

Table 2: Details of VIP across Univigyf Strathclyde: January 2015

Project Title Departments No of Students

Polarised

Growth Maths/Statistics, Biology, EEE 12
HaSSComputer Science,

Textlab Maths/Statistics 25

Sustainable DMEM, CES/EME, EEE, Computer

Energy Science 16

WASH SBS, CES, DMEM, EEE, Law, Mechg 47

Competitive

SME SBS, Sciences, HaSS 18
DMEM, CES/EME, EEE, Sciences,

Rover Maths/Statistics, SBS 19

Enterprise SBS 39

Mobileland Architecture 52

Theatre

Performance | EEE, HaSS 7*

Total 235

*Denotes receipt of proposed student involvement in VIP approach in programmes/proposals only as of January 2015
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Table 3: Details of Existing arfdroposed VIP January 2015

Title ProgrammeDetall

SYSTEMS BIOLOGY OF POLARISED GROWTH This VIP team aims to better understand polarized growtl
(vasculature, nervous system, plant roots, filamentous
microorganisms) through genetic manipulation of a mode
system based on a filamentous antibiotic producing
bacterium combined with advanced image processing

methods and mathematical models.

SUSTAINABLE ENERGY FOR DEVELOPMENT This project will deliver a tangible output in the form of a
prototype product for mdividual consumer applications
(e.g. domestic & educational use) and inform design
parameters for an optimal charging station to support off

grid, battery based electrical services.

WASH Water and SanitatiorHygiene This VIP explores how the knowledge and experience wi
all four Faculties in the University can be adapted and ug
to underpin International Development goals for Water a|

Sanitation for Malawi.

VIP in Developing Competitive SMEs In this VIP thetsdent group will work with SMEs to apply
the capability diagnostic and the supporting improvemen
tools to help real companies to develop their competitive

capabilities and performance.

ROVER: Rwtic Vehicles for Education and Research This VIP tearaims to design, build and develop complete
autonomous, robotic vehicles to improve sensing
capabilities of our environment and the smart cities of the

future.

ENTERPRISE This VIP has three components: Enterprise 1: Building
{ G0N G§ KOt & R SrialEcodystamNEielpiSe/2S\E|
Commercialisation Consultant, and Enterprise 3: Sustain

a Student Enterprise Society at Strathclyde.

MOBILELAND The proposal for this VIP is a versatile D.1.Y. landscaping
scheme, which has the potential to enhance public spacq
and offer community groups, schools and those without

gardens their very own portion of land to produce pieces

9
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radical landscape architeae based on the theme of

reduce,redza S | yR NBO&2 Ot S w2y 4

TEXTLAB This VIP project selects, prepares, analyses and preserv
digital texts using techniques and technologies drawn fro
Digital Humanities, Linguistics, Statistics, &rfdrmation

Science.

*THEATRE PERFORMANCE This VIP team aims to address the issue of public
engagement with and understanding of Science,
Technology and Maths subjects in modern society via

innovative performance based teaching methods.

*Denotesreceipt of proposed/operated VIP approach in programmes/proposals only as of January 2015

Subsequenenhancement to thenature of VIPproposalsand contentat the University of

Strathclyden Session 20145 had alsadeveloped in d@hreefold manner. NewVIP proposalfom

Sessior2014-15 onwards were requiretb consider a clear STEdMntentfocus,evidence capability

tol aaArald GKS ' yAOSNEAGE Ay | RRNBaaiAy3d LISNDODSAGSR -
courses nationally andere alsotasked at meetinghe need for wideningpublic engagement

regarding STEM, particularly in areas of disadvantage across Scatl#md.way thefuture of the

institutional VIP programme as a whole would not dmyaimed ahelpingto support research

output and complement positive student learning experience, but also be extended to enhance the

position the University as a key national entity in addressing wider public access to science literacy

acquisition across a wider rangepdrticipant constituency involvement.

The newesaddition to the VIP programme suite from within the School of Education: Faculty of

1 {{ SyiAidtSR W{¢9a 9RdzOl i A 2 yl6 perhapdmstexerdplifies/ I IS Y Sy

10
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response to the new direin. In its ambition tofrom STEMClinics in local hubs for the purpose of

developing science literacy skills in local communitigkin areas of disadvantage in Glasgdhe

project also accessfully sught to actively recruit female students the projectin order to help

facilitate community learningSuch was the success of the initiative that the praojecheeting the

new threefold requirementthatig & a1 SR G2 LINBaASyd FAYyRAy3Ia 0 O
national STEM event in Edinburghrecognition of its contribution to pedagogical change in

Scotland and won a University prizethe Inaugural VIP Consortium Conference at the University of

Strathclyde in April 2015.

Optimum Climate for Evaluation of VIP: University of Strathclyde

Although regular evaluation report by individual VIP leads across departmentsSgiring2011 had

A4SSYSR (2 ARSYGATe a0GdzRRSydaQ 3ISySNbyftheal GA&TFI OUA?Z2
conclusion ofSession 20145 no evaluative overview had beenade of the programme in its

entirety across the University of Strathclyde. effect,it is likely that keyactors suctasnon-

compulsoryfaculty implementation of the pedagogyndlow student recruitment numbers

together with theyearly incrementf VIPcontexis available- somewhataffectedthe necessity for

such wideprogrammeevaluationacrosshe first few years of/IPoperation.Considerations

seemingly indicating significant delays and limitations to programme evaluation, hoveeuét,

nonetKk St Sad 6S GASUSR GKNRdAK GKS tSya 2F SELISOGIG

11
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initiative from the outset. In actual fact, the necessity of imposing just such limits, laasve
facilitating patient developmentb support a strongly sustainabprogramme formation had formed
158 &GN GS3IAO NBO2YYSYRIGAZ2Ya FNRY (KS 2dziaSi oé

'y A @S NAE A-tierén déusidnanyfhig idkr VIP International Consortium family (Coyle, 2015).

It is perhaps unsurprisintpen that the climate forUniversitywide programmeevaluation at
Strathclydeonlybecamechoicel F 1 SNJ 1 KS 02y Of dzaAz2y 2F (&8 AYyAGAL
time where bothprecedenceof placing a cap ostudent recruitment numberso the VIP

programmehad been consideredertinentandthe range of contextfiad offeredthe widestscope

2T alddzRSyid OK2AOS &Ay OS&tthd BnierditNBPTFraticyo¥ $a@a A y i NB R dzC
subsequently decided in the Spring of Session 2B.that theoptimumtime to commence a

Universitywide evaluative studgf the programme had been reached and thatracess of VIP

programme evaluation at the University of Strathclyde should be initiated\ifPimvestigative

team drawn from central University servicesdagxisting VIP Leads. This team subsequently

comprised of a representiae from Educational Enhancemergrgice and three Lecturers drawn

from the faculties of Humanities & Social Sciences and Electronic and Electrical Engineering.

12
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Method

Evaluation of the VIP programmseught to employsimilarmixed methodevaluation instruments

and approaches usedl @ (G KS LIS R 3 ZChyeetial, 2006A Ablerétialil 2D MEErly in the
development phase of the evaluatigmocesst was decidede (1 KS | WiRig/8skidativdl & Q &
teamthat necessanadaptationsto this toolkitin terms ofaligning instrumentQinguistic cultural

norms andneutralisation ofdomainspecific cognate area questiongould be made in ordeto

accommodate the range &fIP contexts to be evaluatebh addition, it was decided that a dual

phase evaluation proces®nsisting of an initial formative pilot phase followed by review tah a

subsequent deeper evaluation second phasmild also be implementedis with the iiitial

instruments this dualprocess approach also reflected the process of evaluation adopted by the

LISRI 32 3@ QaMimiiNTofihksé HeGisloNsiadd thetrictures of thetimescale involved,
instrumentsalreadysimilarlydevelopedregarding VIP @ &t S @I f dzt GA2Yy & SAGKAY (K¢
{OK22t 2F 9Rdz2OI(GA2Yy o0/ 2ftAya g9 |/ KIYOSNAEP HAMOULZ

investigative team for the purpes of the first phase of thisvaluativepilot study (see Appendix A)

Crucially, itvas decided thatedection of theinstrumentsusedin Session 201%6 should be
consideredonly to supply a snapshaff Universitywide VIPprogrammein advance of supporting
formative process and instrument development for futueehancedevaluation in Sesion 201617.
As such, investigation using thedifiedinstruments wasimed at informingpn flavours of
student@& &rceptions of primargkillsacquisition gained as part of their participationtie VIP
processto help identify student thoulgts on attainment of secondary interpersonal professional

skills and briefly comment astudent communication networkdevelopmentwithin and across the

13
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VIP experienceAdditionally the pilot evaluation would also affordIP Leadan opportunity to trial
aprocess of sharedvaluation across the VIP programme. In this way it was hoped that brief
2OSNIBASE 27F & dzRS Yy lrigafon Wi BE2&allY B\Rladive protéss Wolldvbe £ A |

of benefit toindividualVIP Lads in developing their projesin Session 20147.

Crucially, the pilot did not attempt to gath@rformation beyond that whichauld normally be

expected to besupplied in the course of ViRodular evaluations, rather it soughd unpack many of

the regular themes common tevaluative fieldssuch as student perception of attainment and
satisfactionWith this in mind garnering qualitativénformationin the form of focus groups was

considered, butvas not pursued in the evaluation pild&ather, written qualitativecommentwas
encouragedrom participantsas part of the evaluation surveyQuantitative informationgained

within the evaluation was presentdd statistical descriptive form onBsit was concluded that the

sample numbergargetedwere unlikely to support valistatistical inferenceSimilarly, mlike the

progenitor VIRCoyle et al, 2006; Abler et al, 2010) 4 1 dzZRSy 1 aQ O2YYdzy AOIF A2y
subjected to omplex network analysigAs with prior agreement with students at their registration

onto the VIPprogramme the normal levels ofanofA &8 2 F LI NIAOA LI yiaQ S@t

research purposes within the programme was upheld.

14
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Results/Findings

As stated, findings derived from the piletaluationhad a purely formative nature. As $ya

sought to useevaluation toolsand approaches adapted frooriginal formative evaluatio work on

VIP (Abler et al, 201@ollins & Chambers, 201 Brimarily to create a brief overview of VIP from

a0dzZRSy (i aQ LISNRLISOGAGS nilitialstep? indolall dohj&ting @dsd indtial G A & S
VIPevaluation formats to reviewegarding cultural fit for common use of linguistic forms and

removing overtlydomainspecific cognate questions. In additi@ntacit sift for usefuparallels

between theexistingevaluation themes and those dkithought conmonly attributable acros¥IP
provisionwas conducted, with any parallels within existing VIP evaluative tool themes and formats
being retained. It was also thought that nyso doingesults of thepilot could be more readily

discussed crosdepartmentally with all VIP groups acrag® University of Strathclyde.

It should be reiterated that the tools selected sought only to supply data relevanstajashot
evaluation overview and possibly as a stimuhierming next steps in the development of the VIP
programme across the University in subsequent yeassalready statedhe instrumentsfollowed
very much those ofhitial studies (Abler et al201Q Collirs & Chambers, 20}and were dedicated
to investigate flavours of studemerceptions of VIPResults and findings from the evaluation are

summarised below, together with a brief commany relevant to the pilat

15
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Skills velopment Perceptions & Medhg Motivation

The initial section of the evaluation asked students to comment retrospectively on the types of skills

they had hope to acquire through participation in the VIP programme. As with progenitor studies

(Coyle et al, 2006; Abler et al, 2010) it was viewed that aspiration of attainment, as well as
LISNOSLIiA2ya 2F NBfIFGSR I Olj dziA a A (i iich ot ahly to jpis, = O 2 dzf R

but to sustain longeterm involvement in VIP.

Table 4 below displays the spread of student response using a standard Likefosoale From an
initial reading what seems clear wask | (i & sedate&ty liopeat participation in VIP would
helpmeet personahspiratiorsin learning how course sldland concepts could be ustalsolve
practical or apped contexts in the real world. Additionallgspects of collaboration and

communication with aber VIP group memberseened prime drivers foistudentsjoining VIP.

This idea of learning skills relevant to using course skills to solve practical problems through
participation ina collaborative group dynamic can be seen toflseher reinforcedif Likert scores
F 23 NIB I\ KD dakealapdedogethér.n effect motivation to use course skills

learned and participating in a collaboratigeoupdynamic for this purposwereindicated as key

16
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considerationsdy 19 out of a possible 20 participardasd as sucklearly constituted the main two

underlyingdeterminants of their motivation to join VIP.

Conversely, aspects of gaining conflict resolution skills or gaining mentorship experience (both
acquiring only 7 points using the same approach) would seem to bwithuti §t dZRSYy 18 Q O2y aA R

when thinking about joining VIP.

On the wholethough, with these twolatter exceptions, it would seem th&ach theme from across
the full gamete of skills mentioned within the evaluation suraey already identified by Coyle,
(2006), Abler et al (2010) and Collins & Chambers (20%8) of significancéo more than one half

of the student body recruited to VIP at the onset of study in VIP.

Table4{ G dzZRSy (G aQ Lt wSi{NRA&LSKIEReZE®Opme@IF NRAY I | ALIANI GA2Y L

Very | Quite | Some | Very
much | a bit little

Identifying and solving practical or applied problems 11 6 3 0
Planning long term projects 7 7 5 1
Understanding how ideas and skills from your course are used in an applied 15 4 1 0
context

*Communicating complex and technical information to others 5 10 4 0
*Managing a project team 3 9 4 3
Collaborating on project team solutions 8 11 1 0
Designing processes, systems, components or materials to meet a practical or | 9 6 1 4
applied need

Working in a multi-disciplinary team 10 7 2 1
Using methods, technigues or tools necessary for professional practice 9 7 2 2
Working on a project team within your discipline 7 9 2 1
Making professional presentations 6 9 2 3
Writing professionally 3 8 7 2
Resolving team conflicts or disagreements 2 5 8 5
Conducting research in your field of study 9 7 3 1
Evaluating the outcomes and results of research 7 8 5 0
Understanding of relevant technologies (including hardware and software) 9 7 3 1

17
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Managing your time and effort on practical projects 4 10 5 1
Working with co-workers outside your immediate field 5 10 4 1
Working with other project managers 2 10 6 2
Working with other people in your discipline 10 7 2 1
Getting a feeling for how professional teams work 9 8 2 1
Understanding how concepts in other classes apply to real-world tasks 13 4 3 0
Mentoring other people in your project team 3 4 7 6

As stated previoug, acquisition of skills identified as key determinantsdoéi dzR Sejf (i & Q

NBEONHzA GYSyid 2yiG2 +Lt YlIé 068 KStR G2 068 LIF LINRYS
their subsequent retention on VIP project¥hen these aspirational scores are comghte scores
NEfFGSR (G2 adGdzRSyGaQ LISNOSLIGA2ya 2F | OGdzrt ailAftft
most of the skills identified as desirable for acquisition by students in Tabled subject to

subsequenperceptions ofealised attaiment byli KS Y I 2 2 NR& (wBo hadPartiifateRis y i a Q

GKS ! YyAOSNEAGEQa Lt16LINRPINI YYS Ay {Saarz2y HAawmp

What isparticularlyclear across VIPstie University of Strathclyde in Session 2%bwas that the
aAy3atsS 1Se& RSi(S Ny yhbeystandidgrof hi idledrRaBd/skils BomBdursesii
be used in an applied contextaybe considered to have beengeneral pedagogical component
across the VIBrogramme Here almost all (19) of the surveyed participants indicated that this
aspirational target had been mé&b high level of satisfactionAdditionally, scores relatei
experiences ofmeetingacquisition in terms oéspirations regardingollaborative learningituations

canalsobe seen to haveharedsimilarlyhigh or very igh ratings by students.

Particular mention should perhapdsobe madeof a potentialgapbetweenthat of initial aspirations

by studentsasrelated to their perceptions of skills gains relatedactualViPexperience however.

18
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It would seem from Tabl that the aspecbf skillsacquisition perceptiomegardingselfregulation

of time management skillss well as collaboration with team members frohii KAy & (0 dzRSy i a Q

discipline supersedes that of thecores related taneeting anaspiration of lookng forward to multi
disciplinary collaborative learning in terms®fii dzR &cytdl éx@erience on the€lPprogramme. In
short, thisY A & Yl G OK 06S8SG6SSy &idzRSy i danQy cfaibd®e3sndges fara/ip &
developmentrelated tomaintaining student satisfaction or longegrm motivation In effect it may
beconcludedi KI i 42YS O2yaARSNI A2y YI& ySSR (2 oS
VIP programme to further promoteot only that project team constituency reacheertically

upwards in academic level, but also seekbétter reach laterally across subject disciplines.

As with skills aspirationghat is also clear is that both mentorship skills and conflict resolution
NBYFAY @SNE f2¢ ¥Nacduiitbnetpdridntesthid may oradaBySet indictte
that current VIP mjects give limited opportunity to acquimsther of these skill sets. Crucially, in
terms of student motivation and satisfaction dynamic, it would sekeawever, thatthis non-

emphasis wouldseey dzy' f A 1 St & (i @illingieds &ehjoy oicantaReSy ViR &

Table 5 Sudent Report Rgarding Perceptions of Actual VIP Skills Acquisition

Iy R

Very | Quite | Some | Very
much | a bit little
Identifying and solving practical or applied problems 9 7 3 1
Planning long term projects 10 6 3 1
Understanding how ideas and skills from your course are used in an applied 13 6 0 1
context
*Communicating complex and technical information to others 9 6 5 0
*Managing a project team 6 4 6 4
Collaborating on project team solutions 9 7 4 0
Designing processes, systems, components or materials to meet a practical or | 9 4 4 3
applied need
Working in a multi-disciplinary team 7 6 4 3
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Using methods, technigues or tools necessary for professional practice 10 6 2 2
Working on a project team within your discipline 11 7 1 1
Making professional presentations 8 8 1 3
Writing professionally 4 11 3 2
Resolving team conflicts or disagreements 6 2 6 6
Conducting research in your field of study 11 6 2 1
Evaluating the outcomes and results of research 8 8 3 1
Understanding of relevant technologies (including hardware and software) 9 7 2 2
Managing your time and effort on practical projects 10 9 0 1
Working with co-workers outside your immediate field 7 5 5 3
Working with other project managers 4 6 7 3
Working with other people in your discipline 11 5 3 1
Getting a feeling for how professional teams work 9 8 1 2
Understanding how concepts in other classes apply to real-world tasks 10 4 4 2
Mentoring other people in your project team 5 2 2 11

The VIP investigative team were also keen to enhance or expand upon the themes identified in
earlier evaluative studies as key aspirational or experiential skills met by students on VIP. However,
from the sample of 20 studentsnly 3additional replies tdheme expansion were offered. These

took the form of advice on listing aspects of smihfidence in selfalidation and argumentation, as

well as listing pedagogical understanding as additional skill themes. Unfortunately, the nature of
responses did nat nor did the survey encouragexpansion on these themes, but it seems

intuitively correct that future evaluative survey on VIP may well wish to consider unpacking these

themes, perhaps with student focus groups, ahead of future evaluation.

In terms of prioritisation ofmportance of professionalkills acquisition, students participating in VIP
in Session 20145 wereasked to prioritise the top three skills they felt they had met while
participating in VIPAs can be seedearlyin Table6 below the single key skill acquisition students
valued again related to the use of course skills and ideas within an applied context. This is further

reification perhaps of the single main attraction of VIRJwversity ofStrathclyde studentsThis
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consideration can be seen to be closely followed by aspects of the acquisition of communication
skills, the use of methods/techniques/ tools for professional practice, learning how to evaluate

research outcomes and, agathe identification and solution adpplied practical problems.

¢FofS cY {GdzRSYyGaQ tNA2NRGAAFGA2Y 2F az2al LYLRNIFYyO ({
Development

Identifying and solving practical or applied problems

Planning long term projects

Understanding how ideas and skills from your course are used in an applied context

Communicating complex and technical information to others

Managing a project team

Collaborating on project team solutions

Designing processes, systems, components or materials to meet a practical or applied need

Working in a multi-disciplinary team

Using methods, technigues or tools necessary for professional practice

Working on a project team within your discipline

Making professional presentations

Writing professionally

Resolving team conflicts or disagreements

Conducting research in your field of study

Evaluating the outcomes and results of research

Understanding of relevant technologies (including hardware and software)

Managing your time and effort on practical projects

Working with co-workers outside your immediate field

Working with other project managers

Working with other people in your discipline

Getting a feeling for how professional teams work

Understanding how concepts in other classes apply to real-world tasks

RPIRPRPNOOOIRMRFRPOGRIONFORMNDNDIDOOORFRO

Mentoring other people in your project team

Skills acquisition of least concern to students through VIP participation would seem to be related to
professional writing and working with other project managers. Surprisingly, students also seem to
note that selfregulation of time management and workimgth others outside of their given field

was of little or no consequence in terms of skills acquisition prioritisation. Again, although not
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generalizable tiwould seem intuitively prudenfor further VIPprogramme iteration anevaluation

study toinvestigatedisparity between agreemenbf these themes as presentedTiables 4, 5 & .6

Communication & Networking

In keeping with prior VIP studies (Coyle et al, 2006; Abler et al, 2010; Collins & Chambers, 2013) the
current evaluation also sougho investigate student communication and networking within the VIP
programme. However, in contrast to earlier studies the current study did not seek to investigate
a0dzZRSyGaQ O02YYdzyAOF A2y ySGg2NJAYy3d ReylFYAOS NI {F
interaction between students. Another contrast was that particular focus in the current study

focussed on the types of communication between VIP programme constituencies. Specifically
O2YYdzyAOF GA2Yy | aLISOGa 27F & dzRSal/doaceptual Snfifedmy 3 (G SOKy

management were investigated by the team.

1a OFly 06S aSSy FTNRY ¢FofS 1t o0St263 aGdzZRSyiaQ LISN
Session 20146 indicated that they felt the majority of their communication vekewedtowards

students within the same University stage. This perhaps resonates with perceptions related to

mismatch between Likert scores of aspiration and actual experience regarding interaction across

year groupsThere may also be seen to be at least someerid of moderate interaction with

other students from across degree programm®s, as previously stated when looking at student

motivational issuesit would seem prudent that aspect of vertical interaction in future iterations of
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0KS ! yA @S NEahien@yibe wdrthy oflfiiNEe study and developmemithough this
may now be tempered with some assurance that cidesgree domain student interaction has

indeed been accomplished by VIP in Session-2®15

It is perhapsntuitively unsurprising that widents also seem to have perceived academics as the

next major group within VIP constituency with whom they had large amounts of communication and
interaction. Clearly the evaluation evidence did not indicate whether these academics were drawn
from within or across traditional domain boundaries and so additionally, a message from the
evaluation pilot may be perceivesb a suggestioto better investigate the laterahcademic

component of VIP structure moving forward.

What seemglear from Table &that it might be claimed thatwith the exception of same stage
peers and academicenly moderate to- little interaction or communicatiofetween students in
differing year groupseemed to have occurred within VIP teaim$Session 20146. Of particular
relevance islso what seemetb have beerthe seeming paucity of interaction with representatives
from out-with the University setting. As a key pillar of VIP pedagogy has been purported as its
capability to impact on realorld environment (Coyle, 2006; 28), and given that use of course
knowledge and skills may be seen to be a key component of student recruitment, motivation and
retention, then it may be prudent for the VIP programme to investigate this anomaly in greater

depth in future.
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Table 7{ ( dzR Sy (ptiofs ot GemeralInteractions

Very | Often Sometimes | Never | N/A
often
Students from earlier years 5 0 3 4 8
Students from your year 13 6 0 1 0
Students from later years 1 4 5 4 6
Postgraduate students 1 5 7 3 4
Academics 6 8 5 0 1
Students (from any year) from other degree 1 4 7 3 5
programmes
VIP team members from outside Strathclyde 0 1 2 11 6
University (e.g. from industry, commercial
companies, education institutions or the local
community)

Tables 8,9 & 10 beloavidenceNB & dzf & 2F &0 dzRSyGaQ LISNOSLIiA2Yya
advice sought on technical/practical, theoretical/conceptual and team management issues
respectively. Although it may be fair to say that there can be seen to havesoseeminor genera

shift towards a greater spread of interactions as regards these themes, what has seemed clear is
that once again advice sought by students has a clear focus from peers within their own University
stage and from academics. Again, whether thieseractions with academics are drawn solely from
within traditional subject domain boundariesnst clear from theevaluativeevidence. However,
although interactions reaching vertically upwards through University levels seem to have improved,
and interactions wittother-degree students would seem to have remained moderate, these overall
changes or improvementsan be seen thave renained limited. Thisnay perhag holdan inherent
message for VIP programme to investigatere closelyndividualproject architectura in their aim

to facilitate both lateral and vertical interactions ahead of future programme iterations.

24



e
€3
University of X

Strathclyde
Glasgow

¢rotS yY {GdRSYGaQ t SNDS Lo Rofrical 8r practiofl fsussr OG A2y ayY

Very Quite Not N/A

important | important | important
Students from earlier years 3 2 4 10
Students from your year 7 11 0 1
Students from later years 2 4 4 9
Postgraduate students 5 3 3 7
Academics 14 3 1 1
Students (from any year) from other degree 1 4 5 9
programmes
VIP team members from outside Strathclyde 1 1 4 13

University (e.g. from industry, commercial
companies, education institutions or the local
community)

Table9{ G dzRSy (G a Q t SNIS LidwicesbughtéhThedreyical SricdnceituaRisguesy

Very Quite Not N/A

important | important | important
Students from earlier years 3 3 4 9
Students from your year 9 6 2 2
Students from later years 4 2 4 9
Postgraduate students 7 2 2 8
Academics 14 4 0 1
Students (from any year) from other degree 2 2 4 11
programmes
VIP team members from outside Strathclyde 1 2 3 13

University (e.g. from industry, commercial
companies, education institutions or the local
community)

Table10{ 1 dzZRSY 1 &4 Q t S NI S LiddicesoudghténFssubsyabioSRtearn mahggament?

Very Quite Not N/A

important | important | important
Students from earlier years 1 3 4 11
Students from your year 4 9 2 4
Students from later years 3 3 4 9
Postgraduate students 1 4 5 9
Academics 12 6 0 1
Students (from any year) from other degree 1 3 4 11
programmes
VIP team members from outside Strathclyde 1 2 3 13

University (e.g. from industry, commercial
companies, education institutions or the local
community)
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Table 11 & 12 below presehty 2 GSNBASg 2 F

VIP experience in Session2ads ® ! a Oy 068
favourable perceptions of the benefits of VIP patrticipation regarding future employnmeht a
willingness to recommend the VIP experience to peers in future years is particularly $tioiag.be
relevant to purport thatfrom this evidencetudentsagainperceived working in tandem with

students from earlier year groups to have been of quitgtid benefit. Strongo-moderate
perceptions of collaborative working with students from later years can also be seen in these
findings however This anomaly would seem to directly contradict evidence relevant to other stage
working from Tables-710, andagain would seem to suggest a focal point for future VIP evaluation

and programme development.

Table 11: General Perceptions of VIP Students

Strongly | Agree | Neither Disagree | Strongly
agree agree nor disagree
disagree
9. | would recommend taking partina VIP | 17 2 0 0 0
to another student
10. | feel that participating in a VIP has 11 6 2 0 0
prepared me for future employment
11. I feel that | have benefitted from 12 1 6 0 0

working on a project with students from
later years and postgraduates

12. | feel that | have benefitted from 7 1 11 0 0
working on a project with students from
earlier years
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Table 12: VIP Students Positive & Negative Qualitative Comments

Positive (23 comments) :

1 On VIP you can put what you learn into practice, making wbatlearn more interesting
and helping you to see why it is important. It is also exciting as it gives you a taste of w
G2NJAYy3 2y | LINB2SOdG FyR NBASIFNODK Aa f,
another few years otherwise.

1 Conflict esolution

1 Working with postgraduates was a great experience. Seeing theory being effectively
AYLX SYSYGSR Ay I aoOK22f FyR GKS RAFTFSNI

f 'fiK2dAK SOSNEB2YS 2y (G(KS LINRB2SOG sl a 7FI
ARSIFa YR O2y(NAOdziAz2zya ¢SNB Sldz ffe A
students from different disciplines was a very valuable experience and working with the
gave me a better understanding of working in a professional environment. Phallgived
each student to excel in and utilise their individual strengths while learning new skills.

1 The community engagement aspect of our VIP project is something that | feel merits
particular mention, as a valuable learning experience for me and astawlile outreach
programme.

1 There were many issues that arose which would be just as likely to do so in any lab

environment, learning work through these issues was particularly useful and gave me ¢

significant insight into the lab environment.

| learnad a lot on technical level

The work completed was always making a difference in society

VIP is a different style of work that | have taken part in before

| enjoyed working with people | would never normally be able to meet

I now feel confident in researaly academic papers and sgtlidating my own work

Choosing own objectives. Good experience ins@haging

Not a solid structure more like the real world

Working with other students from different areas of studies and degrees

Provided an insight into at a career as a research scientist would be like

Experience in research

Delivering a presentation

Writing report

Meeting people from other disciplines

Very good insight in Mathematical research

Good and important experience to be part of a conference

Good practice in writing a scientific report

Being able to work on a project aspect that has never been done before has assisted it

= =8 =4 4 - 4 - -8 -4 A -8 —a A -8 -8 o o8
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development of how | work in a team and how | approach project work in the future

Negative (11 comments) :

1 It does t&ke up a lot of your free time so can be difficult to fit VIP as well as studying,
g2N]l Ay3s SGO0d .dzi y24 O2YLX SGSte | yS3l
being part of VIP.

Unequal work distribution

I have no negative feedback

| expeced the VIP to be more collaborative between the different disciplines.
Sometimes a clear goal would have been beneficial. However, | realise this would crea
safety net of sorts and move away from the aims of the project.

1 We needed to commit to an obj&ge sooner

= =4 =4 =

In terms of personal testimony offered by students it would seem that positive perceptions related
to selfregulated learning, egalitarianism, gaining research experience and working on applied or
realworld problems are prevaler{see Table 12Negative impressions of VIP programme
participationcanbe seen to have centred round aspects of disappointment in not workingawith
wider range oftudents from differing disciplines amdsothe increased time and effort needed for
this type of studyg although caveat that this effopgroduced benefits wasffered. Fom the

gualitative evidee offered by students, it seemetkar that positive (23) far outweighl negative
comment overall (1L Indeed of these negative comments transcribed at least 3 alltmdavirg

no negative feedback to offer and of the other 8 at least 2 offer mitigation supporting a positive

aspect of VIP participation.
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Conclusion & Implications

In conclusiorthenii ¢g2dz R aSSY GKFdG +Fd + @SNEB 3ISYSNIft f
the VIP at the University of Strathclyde in Session 2@ &as generally very positive. Key messages
that might be taken forward from the evaluation pilot would seem totceron severaldiscrete

issues. Firstly, it seems clear that students within theevHluated weremotivated to join an were
engaged during the VIP experience by dpgportunities the programmerovided in using course
knowledge and skills in an appligdalworld context. Following on from this, it wouddsoseem

that the concept of collaborataworking with other students waaso a strong draw t@iningthe

VIP programme, and while students seemed to wish to have placed much value in enhanced
exposure to meeting peers from other degree pathways and from later stages within the University,
this was nonetheless not of serious enough concern to impact negatively on their overall experience

or willingness to continue or recommend the VIP experienceherostudents.

Messages for future development of VIP within the University of Strathclyde were also present. In
particular closer investigation of the lateral and vertical architecture of individual projects may be
prudent. Together with this, further irestigation at a more detailed level on the nature of project
constituencies in terms of their placement across traditional domain boundaries may be of
relevance. Such closer refinement to programme structure and future evaluation approach, when
coupled wih what would seem to be the very positive perception of students towards their study on
the VIP programmewould, it is hope, further strengthen what has proven to be an already well

received programme of study by students.
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The purpose of this questionnaire is to find out about your experience of participating in a Vertically Integrated
Project (VIP). The results will be used to evaluatedtifiectiveness of VIPs, and to help the academic leads to

make improvements.

The questionnaire is anonymous. Data will be used for research and evaluation purposes, and will only be

reported in aggregated form.

For each question, please select an optiorphyting a cross in the box which best reflects your experience of

the VIP.

Section 1- Skills development

These questions ask about your development of skills and abilities as a result of taking part in a VIP

Question 1: Thinking back to before you joinglde VIP, how much did you hope to develop your skills in the

following areas as a result of your participation in the VIP?

Very
much

Quite
a bit

Some

Very
little

Identifying and solving practical or applied problems

Planning long term projects

Understanding how ideas and skills from your course are used in an applied
context

Communicating complex and technical information to others

Managing a project team

Collaborating on project team solutions

Designing processes, systems, components or materials to meet a practical or
applied need

Working in a multi-disciplinary team

Using methods, techniques or tools necessary for professional practice

Working on a project team within your discipline

Making professional presentations

Writing professionally

Resolving team conflicts or disagreements

Conducting research in your field of study

Evaluating the outcomes and results of research

Understanding of relevant technologies (including hardware and software)

Managing your time and effort on practical projects

Working with co-workers outside your immediate field

Working with other project managers

Working with other people in your discipline

Getting a feeling for how professional teams work

Understanding how concepts in other classes apply to real-world tasks

Mentoring other people in your project team
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Question 2: How much have your skills in the following areas actually increased as a result of your
participation in the VIP?

Very | Quite | Some | Very
much | a bit little

Identifying and solving practical or applied problems

Planning long term projects

Understanding how ideas and skills from your course are used in an applied
context

Communicating complex and technical information to others

Managing a project team

Collaborating on project team solutions

Designing processes, systems, components or materials to meet a practical or
applied need

Working in a multi-disciplinary team

Using methods, technigues or tools necessary for professional practice

Working on a project team within your discipline

Making professional presentations

Writing professionally

Resolving team conflicts or disagreements

Conducting research in your field of study

Evaluating the outcomes and results of research

Understanding of relevant technologies (including hardware and software)

Managing your time and effort on practical projects

Working with co-workers outside your immediate field

Working with other project managers

Working with other people in your discipline

Getting a feeling for how professional teams work

Understanding how concepts in other classes apply to real-world tasks

Mentoring other people in your project team

Are there any skillsiot listed above that you feel you have developed by participating in the VIP?

Question 3: From the following list of skills, please put a cross in the box next to the THREE skills that you
think are most important for your professional development

Identifying and solving practical or applied problems

Planning long term projects

Understanding how ideas and skills from your course are used in an applied context

Communicating complex and technical information to others

Managing a project team

Collaborating on project team solutions

Designing processes, systems, components or materials to meet a practical or applied need

Working in a multi-disciplinary team

Using methods, techniques or tools necessary for professional practice
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Working on a project team within your discipline

Making professional presentations

Writing professionally

Resolving team conflicts or disagreements

Conducting research in your field of study

Evaluating the outcomes and results of research

Understanding of relevant technologies (including hardware and software)

Managing your time and effort on practical projects

Working with co-workers outside your immediate field

Working with other project managers

Working with other people in your discipline

Getting a feeling for how professional teams work

Understanding how concepts in other classes apply to real-world tasks

Mentoring other people in your project team

Sedtion 2 - Networking

Thesequestions ask about how you have interacted with other people through your participation in
the VIP

Question 4:Foreach ofthe following groups of people in your VIP, how many did you know prior
to starting the VIP?

None of Some of | Most of All of N/A
them them them them

Students from earlier years

Students from your year

Students from later years

Postgraduate students

Academics

Students (from any year) from other
degree programmes

VIP team members from outside
Strathclyde University (e.g. from industry,
commercial companies, education
institutions or the local community)

Question 5:0n average this year, howften have you interacted with the following groups of
people on your VIP?

Very | Often Sometimes | Never | N/A
often

Students from earlier years

Students from your year

Students from later years

Postgraduate students

Academics

Students (from any year) from other degree
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