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Abstract

The purpose of this paper is to give a short oesvof a successful attempt at integrating
communicative skills and disciplinary skills intalasign project at theroduct Design
Engineering Progranat Chalmers University of Technology, Sweden. barse setting
provided the students with an open-ended task wtherbody of a car was to be designed
based on specific car categories. This individuajget was supported throughout by
lectures, seminars, workshops, peer response sesmovell as individual tutorials, all
regarding both content and communication. The diveuapose of integrating language
and content was to provide the students with a d@aching tool and a cognitive approach
to choices made and actions taken in their owrgdgsiocess. In this sensayareness
about all aspects of the design process was a fjode. This was done by establishing the
relationship between different modes of communacafivriting, speaking, sketching and
modeling). This also included the introduction offiemunication as part of the actual
design process, rather than just a means of conuaimg a finished product. The outcome
of the design projects and the experiences dunegadourse will be used for further
analysis and input for further development.
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Introduction

This paper describes the first steps in developmmtegrated learning environment where
core disciplinary contents and communicative skiése used in order to improve
students’ performance when working with a desigh.tdhe course context was a design
project where second year students at the Prodesig® Engineering program at Chalmers
University of Technology experienced different noath for conceiving and designing the
exterior body of a car. The students were given@an problem to solve where a car
design for a specific segment of consumers was texplored. The course project resulted
in a report with analyses, sketches, CAD drawingsarguments for the chosen concept.
The purpose of this paper is to investigate theaes: for integrating design subjects and
communication training as well as potential prokdemith such an approach.
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The ability of communicating clearly has been apontant part of the CDIO initiative
from the start, and various ways of integrating oamication into the core disciplines
have been tested. The importance of communicakille & now widely recognized, and
the successful combination of discipline knowledgd the means of communicating it is
something many engineering programs are lookingoday. Hereemployabilityis often
an aspect that is brought up when communicatioleadt with in engineering education.

There are many examples of good experiences gjretieg communication and
engineering subjects to form experiential learrgitgations [1], both in projects,
teamwork, and in more traditional core disciplinaoprses. At Chalmers University of
Technology, the Centre for Language and Commuwicasi involved in several
communication intensive integrated courses. An g@larf this are the short but recurring
(progressive) elements in courses during thetfirgte years at the Mechanical Engineering
program as partly described by Evertsebal.[2]. Other examples of effectively
integrating communication into engineering programethe different communication
themes developed in cooperation with e.g. the @rogrfor Civil Engineering, Business
Development and Entrepreneurship for ConstructrahRroperty, and Industrial
Engineering and Management [3, 4, 5].

By using valuable experiences from various ac#sifiocusing on “writing across the
curriculum” (WAC), “communicating across the cuuiem” (CAC), and “writing in the
disciplines” (WID) [e.g 6, 7, 8, 9], a transitiorom a tradition of separating subject
knowledge and communication skills to an inclusigw on subject knowledge and
communication skills has been made possible. ksmjpparent symbiosis of core contents
and abilities to work efficiently in a course setfj a genuine investment in mutual
understanding of the specific learning outcome rbasiade by the teachers involved.
This also puts special attention on the desigmefdarticular tasks as well as the
overarching structure of the course itself.

Of course, there are always potential problemsluggbin an approach where different
disciplines are integrated to form unity and cotieapharmony in a learning environment.
Apart from the obvious risk of leaving integratittnmerely become a theoretical concept
in the actual running of the course, there is alstear risk of maintaining a view of
communicative skills as only a means of commumiggtihe end product rather than a
means ofinderstandinganddevelopinghe actual process. The conceptwoiting to learrt
[e.g 10, 11] was therefore of great importancerdythe entire project.

This approach where writing is seen as a constitoietme actual learning process, rather
than “just” a means of communicating informatior @&xperiences to others, means that
the students can utilize writing at all stageshieit design process. Instead of “leaving it to
last”, the students can incorporate writing as amseoflearning/understandingt the the
very start of the project and continue formulatitgas and concepts throughout the entire
design process.

! Here the interpretation of this approach alsoudescommunicating to learn.
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The design projects

In the coursdesign and Communicatipthe students were given an open-ended task to
design the exterior body of a car. The course aisnacluded, among other things,
sketching techniques, analyses of design elememiars, search strategies for source
information, communication training and report Wit The language for the entire project
was English and therefore elements of languageitigtiwere also incorporated into the
course.

The project was introduced during the first weekhef course and the final report was
handed in after seven weeks. The results fromithjeg were also presented in a seminar
where the students displayed their concept on epasd with a scale model of their car.

During the running of the project, several attemptse made to encourage the students to
verbalizethe process and the choices made for the pantidekign. This was done both in
short pieces of writing and in short presentatidiee presentations were given and
directed to the other students in order to init@ieperation and exchange of ideRser
responsevas also an important part of the project, andesitglwere asked to give written
and oral feedback on the development of the pr@gaetell as on the final report.

There were four different categories for the caigie and the students were asked to
choose one of them. All in all, 30 students weenttivided into four concept groups
based on these design categories:

Family car
Urban car
Premium car
Ecology car

el N S

Even though the same category could be chosenveyadestudents, all projects were
carried out as individual projects.

These car categories were only very loosely desdrib the students at the start of the
projects, as the definition and what that meanhéodesign was one of the first tasks for
the students to analyze. The categories were lmhdn car types and on customer
categories, why the definition of customers wagmal to the choice of the design
concept. The students were encouraged to investagat register what cars look like, who
uses them, how they are used and why they are Tikedinitial conceptualizatiorof cars,
their uses and their users was an important stepdier to avoid presumptions and
premature design ideas based on personal tase thtm on thorough analyses.

The work with the projects was carried out in tlesign studio where the students have
their own workspace. Lectures and workshops wese@ given in the same environment
and focus was put on different hands-on experiemtese the students used either writing,
speaking or sketching/modeling to perform differasks. As the course also included
general communication skills, various exercisegul@s and tasks including report writing
input, stylistic issues and language (Englishniraj, were also carried out in the design
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studio. Tutoring, both regarding content and lamgdeommunication, was offered
continuously throughout the project.

During the project, the students were asked teaseral different means of establishing
the choices of design manifestations. This was @oiige form of process writing,
discussions, sketching and modeling. Most of tlaes@ities were imposed by the teacher
and therefore part of the course layout, but thdesits were also encouraged to use these
strategies on their own.

At an early stage in the project work, the set camigation tasks during the course
included a seminar where the students presentedothas, ideas and possible problems
they had encountered. This was done in small graughs8-10 students in order to
encourage active participation from all the paptieits. A similar setup was used for the
final presentations that were also given in a sanmingether with “advertising” posters for
the chosen design concepts. Other written taskaglthie project included a planning
report, process writing (e.g. descriptions/explematto sketches etc.) in order to conceive
ideas, and a final report. Furthermore, variousroomication exercises such as
descriptions of complex geometrical relationshgbglistic issues in writing as well as text
structure, paragraphing etc., were also part otthese.

Apart from teacher input in the form of voluntawgdrials, students also read each other’s
texts and provided valuable input. By involving #tadents in this type of collaborative
work, both the writer and the reader will gain \adile insight that will help develop their
own work. This, since the reader will provide feadbto the writer, but also, since the
reader will learn from actually reading and comnrensomeone else’s work. This type of
interaction with peers, arollaboration[12], has proved to be very useful in promoting
student learning [13].

Finding and establishing a relationship betweenvdr®us communicative processes was a
very important aspect of the course. This mearittheastudents worked on combining

text, sketches and models so that the expressisrihgeasame in all of theseodesand

that the parts were clearly coherent. This was sdsoething that was part of the
assessment of the projects and the students’ peafare.

Outcome

By establishing a reciprocal relationship betwédendesign process and the writing
process, the purpose was to allow the studentsperence communication skills and
attitudes as a helpful tool in approaching and waykvith a design project. The
introduction of iterative and process oriented wgtas a means ddarning/understanding
together with the equally iterative sketching pss;egave the students effective learning
tools for conceiving a design concept. The shdhfronly seeing writing as a final product
in the form of a report to seeing it apracess toglmeant that the writing process in this
course was emphasized as being an integral ptreaictual design process. In creating a
close link between analyzing, sketching, modeling ariting and communicating, critical
thinking and awareness became important constdugrhe entire design process.
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The dual function of communicating was a key fagtdhe course. This meant that the
students were encouraged to use writing both asamsof “outward” communication but
also as a cognitive tool during the actual desigregss in order to conceptualize their
ideas. The ideas were also tested in a seminarewherstudents presented their work in
progress, allowing valuable input from peers.

As the course also included generic communicatkdls @s well as general sketching
technigues and design concepts, the project woskoemplemented with lectures,
workshops and exercises training these abilitiesvéVver, the main focus during the
course was the car design project and all extraileg activities during the course aimed at
strengthening the students’ performance duringptbgect.

A comparison with previous outcomes from a simdlasign project from an earlier year
showed that the result of the current project waditatively improved in several aspects
including the final report and presentation. Thelshts managed to express and give
evidence of critical thinking and careful analysisa design project. Together with this,
sketches, drawings and models were overall alsoowegl.

Thenext step

Further analysis of the outcome of the design pt@ad ways of further implementing
effective learning strategies still needs to beeddtroblems regarding the experienced
vaguenessf an open-ended design task must also be distudsavever, leaving the task
rather open to interpretation was a deliberateashmi the planning of the course as a way
of inviting the students to critically analyze tiask and what information they needed to
search for.

Assessment is another area that must be invegtigatthe integrated course setting may
demand other requirements on feedback and graldamga traditional course. Finding a
balance both between the different roles of thehtes, and the roles of the different
course contents is important. Still, there is aptal risk of wanting to separate different
skills and content knowledge, and by that enforeingew of communication skills and
content knowledge as distinctly different and sefgato one another. Therefore, it is vital
to the outcome and the feedback to the studentshtbdeachers work together in assessing
the projects and the learning outcome. In doingy tha apparent duality of content and
communication is not seen as a dichotomy or mexgRconnected”, but rather as intrinsic
parts of the same issue.

Ideas and other experiences of alternative appesaefil be an important part of the
continuing evaluation of the project. By presentimg work so far, it is also our hope that
experiences from the conference participants wilitébute to the continuous development
of this project and similar projects in other cagsind engineering programs
internationally.
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