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Abstract

Traditionally modules within Higher Education are taught asrdie subjects. This has advantages
since it enables students to develop knowledge and skills specific to eactiuabdlalementsf the
subject discipline. The expectation is that students vigigiate and make sense of all the discrete
elements Whilst this is the ideal scenario, in practice often the first oppoyttmiintegrate the
various elements with a project occurs at finalry&#e purpose of the model presented was to
integrate sections of the curriculum previously taught as separate entities ingpeaetement at
second year, using a blended learning appré@adombire theory andpractice Thus, providing

the opportunity for student to synthesize the knowledge obtained in variemergs of their
studies and develop an understandifigemergingnew technologies much earlier within their
studies. The model differs from otlefirstly by utilising fully integrated team teachingngaging

a diverse range of subject expettsenable network beyond the programme team, reinforcing
researchinformed teaching and the teaching/learning nexus. Secondly active learamg w
employed as a means of challenging the learner, thus developing life/subjecttiekiligh
establishing systematic connections of the different elements of thaiinigaFnally, through
peersupport and networkindgnowledge was exchangé¢khowledge transfeetween students as
they progressed through the development stages. This paper presents a snoodskflblended
learning which integrates research, technologsigh and practical skills underpinned by the
advanced study of textiles which is essential to any clothing curriculum.
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Introduction

This paper presents a model fotegrating the study of advanced product development y&rfgrmance
materials into the curriculum for clothing technology students. Thdempresented has been delivered
successfully at level 5 (National Framework fdigher Education Qualificatiofjsover a period of four
consecutive years as part of the wider Clothing Design and Technologguturi It has demonstrated that

it is a sustainable method for integrating knowledge from diffedisciplines including material science,
design, pattern construction, seam engineering and garment technology int@ aisinédr learningThis
paper presents a case stddy the first year ofimplementationwhich is based upotutor reflectionfrom
observations formative feedback from the learnef(questiomaires) anddiscussionof the product
developmentrom one action set (team of studeni®)e discussion presented provides strong arguments to
support themodels valuein terms ofacademic learning, teaching and the wider skill development. The
results & the study present a strong case for utilising this model to facibtatentegrated approach to
learning within advanced product development and the study of performance Is&benadergraduate
mainstream clothing studentshich may have wider apphtions in the HE sector.

Performance clothing

The global market for performance clothing in particular the categorgtwibcuses on sports applications
has increased dramatically in the last decade, recent predictions expect tlestmegkch $126.36illion

by 201%". The growth in this market is largely driven by sociological factorkudiing: participation in
active sports and outdoor pursuits as individuals aspire to healtleistylifs and increase leisure time to
pursue these activitie%?** Numerous reports have identified women'’s sport/outdoor apparel as an
emerging sector of importanée®*. This has led to a demand for stylish, versatile and functional sports



apparel with a lurring of the traditional boundaries of fashion, sports, functional and perforrappeeel.
Functional and performance materials are how mainstream in this categappakl and therefore it is
essential for clothing students to hdbaha detailed understanding thie performance characteristics of the
materialsand knowledge regarding how to utilise them within clothing applicationsdrimise aesthetics
without losing functionality.

M ethodology

The model presented (Fig. 1) is based the principle of actioningawhich supports the development of
learner's academic and generic learning skill$is is achieved through the development of technical
competenciegknowledge and understandinghetexpansion of life skills (key and professional skililsg
advancement of high order cognitive skills (analysis, synthesis and evalaate)the appreciation of
metacognitive strategies (learning how to learn and refledtifn)t includesa strong element of teamwork
to enable the learners to-construct knowledge, through both application (through &grated approach to
advanced product development) and reitec{peer support).The unit was delivered over a period of 24
weeks for 48 hours. It was split into two pafisstly knowledge acquisitiorf12 weeksof researc)) and
secondly knowledgappication (12 weeks). Initially students were split into teams of 8/9 stufferts). A
brief was presentedhich involved designing a higtech range of clothingof a specific outdoor pursuit
During theinitial 12 weeks the student groups were supported through a eérgest lectures which
focused broadly around four core areas, design, market analysis, techaoldgyothing realisation. Each
studentresearched intan individual element of the range which when consolidated would reprbsent
mostcutting edgeselection of garments fahe selected outdoor pursuit, the reseaegortwas individual
and specific to each individual garment/product design, however, the dataicoleas a team efforfThe
second part of the project enabled the etido discuss, debate and decide on one garmefuirtter
develop. A vast range of higkch material were available to the students, four specialistgrdest
(supported by a technical team) were availablesémond block 012 weeks to enable the gioto construct
seams, test materials, develop patterns and engineer specific elemétggafments. Each student team
was further suglivided into 4 to enable all the testing to be completed simultaneously. Every #akdtine
teams would rdorm to dare their results, thus impacting and refining their decisions on a redudaiyto
ensure the garménbncept they develophatoducedwvas fit-for-purpose.

Case study— Results and Discussion

The case presentedh ithe paper constitutes one team’s piciddevelopment portfolio. Thselected
outdoor pursuit wa hill walking and the garment for further development was a waterproofshaitfady’s
jacket. The team selected a series of waterproof, breathable mgfesimgheir research during the firs
term) to testthe material physical properties and sewability (advanced joining methods) afeas of the
garment concepwere selected for further developmenig(B), the hood (shape, visibility, fit), and the-pit
vent. The group worked together to progress through the stages of developmentrexteiviieg conflicting
information material that perfored well in the textile tesing did not necessary join together with ease.
Therefore the team had to negotiate whether to use a material that hateragderformance tallow the
desired fit/aesthis to be achieveor whether to modify the design to optimise the desired performance
material Over a series of 16 hours in the labs and cutting roorsefleetedeam was able to develop aspects
of the garment and confidently conduct a presentation to articulate theis @esd justify their decisions, all
teams kept a reflective log of activities.



Phase 1 Knowledge Acquisition

Phase 2 Knowledge Applications

Instruction
Facilitation
Discussion

12 Weeks

Learning Activity

Weekly guest lectures
Team research
Peer assisted learning

Lecture as facilitator

Project brief 1/2 is presented.
Students split into random teams 8/9

Formative feedback
Reflection-------
Peer / tutor support

[T 1

Learning Output

Range of clothing for an
outdoor pursuit

Individual technical report
to justify the product

Instruction
Facilitation
Discussion

12 Weeks

Learning Activity

Project brief 2/2 is presented.

Submative Feedback — Peer Feedback
Team subdivided to enable product to be developed

Textile testing

Advanced
materials

Seam
evaluation

Advanced
joining method

)

Pattern
development

Product
development

I

Garment
construction

Co-construction of
Knowledge

=N

Reflection
Formative feedback
Peer assisted learning
Skill development

Knowledge transfer

—

Knowledge Desemination
» 44—

Learning Output

Proof of concept
Prototypes
Experimental results
Synthesise data
Group synthesis

Fitness for purpose

)
Presentation
Development of Life

Skills

Submative Feedback — Peer Feedback

Individual
technical report
based on 8 weeks
experimentation

Team dialogue — select garments to move from concept into product

development

Product
development

Skill development

Fig. 1: Active learning nadel for integrating learning advanced materials

Fig. 2: Case study level 5 (2007-2008)

Learner feedback

Formative learner feedback was gathered at two points during the 24 weaeks/dat the end of the
first and second tersnThe response rates were generally Ibamever this is not uncommon foriand 2
year unit evaluations in HE) 22% for term 1 and 52% at term 2. 88.3%eakspondentagreed (A) or
strongly agreed (SAjhat the unit progressed at a pace they could cope amiththe contents of the
lectures/seminars were clearly explained (77% A/SA), they also acknowleddgethdfiawere clearly
informed regarding how the unit would be assessed (76% A/SA). In terms of ¢hingeaver 80% A/SA
that the teaching team was well prepared, had good subject knowledge, easyoachapptside class,
provided effective resources for learning and were effective teachers. Qierkdarners we satisfied with
the quality of the unit (73% A/SA). This is supported by the external exanonamens: it was reported
that thestudents were very enthusiastizout the unit.

Discussion

During the first term it became apparent the value of a guestdeptogramme, not only did this
reinforce the research teaching nexus, it provided a wideorieinternally and externally for the students
The guest lectureropened up research areas that had not previously been considésthung comfort,
advanced materials, innovative joining methods, and functional design. Thedleadgng approach also
had a number of benefits, there was a noticeable increase in research asuplespesed resources
information, which enabled the students to have adoessvider range of informatiahis had clear benefits
in terms of raising attainmentThrough combiimg theory and practicasing anaction learningmode| the
guality of the studens investigation skillincreased dramaticallyrheaverage attainmeifior the unit at the
end of term one was 62%, by the end of second term this had risen to 7€l¥difex the five non
submissions) at level 5 this clearly demonstlathe impact on the students learning. Further to this
knowledge transfer was demonstrated not dmfythe quality of theresearch, but the advancement of



professional skills including peeassistedlearning, critical analysiscommunication, negotiatiorand
presentation skills. There was a strong sense of belonging as groups dthitgpireffective teams with a
shared sense of vision and drivEhrough extensive dialogue teams made informed choices regarding
materials and seam engineering based on madwe analysis leading to a deeper understanding of
performancematerials generally and how they are used in advanced products, many ughered their
learning by applying primary data techniques to obtain information frmmswmers, industry expesrand
commercial samples. The extent this model had on learning should not be imdéedsit brought together
staff from different area to engage with students simultaneously in d&ldthere are a number of
challenges which should be noted. The gadflan academideadto synthesis on a weekly leveis required

this integratethe guest lectures seamlessly (which may otherwise have seemed somewhat ingefpi@adent
however places demands on resouréasring the second term the value of getting all the four experts
together with the whole group had enormous benefits to learning and knowtadgter, the excellent
feedback received for teaching illustrated the value placed on this Batheds. Whilst it is acknowledged
that some students expgnced challenges ittam working, it should beotedthat this is an essential skill
required for the global apparel industand as advances are made in material science and more technical
innovations becomavailable students will be required to béla to transfer skills within multidisciplinary
teams. The students -constructed knowledge with their peelecturers, and technical staff, this project
enabled all involved to challenge the boundaries of knowledge and understandirthus presents a
sustainable model for learning

Conclusion

This project in no way suggests that in apparel based subjects we ahanfibn the current model of
having discrete specialist units which provide the foundation for specifit ddwvelopment It is merely
suggestingthat opportunity should be created within the curriculum lakegéls for some element of true
integration which brings together not only the academic leaaspgcts, but the opportunity for wider skill
development and the opportunity to network with staff from different ai@asltaneously. This model of
learning offers a true integrated approach to learning, embeddihgesizdirch and has the potential to open
new research opportunities as students are working at the cutting edge fidltheiithin advanced product
development.
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