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The developmert of a concepual framework for case study resarchon
usahility in the product developmert is desribed In order to focus the cas
study, issuesand acborsthatimpactusahility wereidenrtifi edthrough aliterature
study and exploratory interviews. Thessissuesand aciors are presertedin the
concepual framework, of whichthe constituert elemers arediscussed, aswell
asthe use of the framework in the case study.

Introduction

In the pag years thefield of usahility hasmatured considerally in both the acagmic world
and in the product developmert pracice. Much work hasbeendone on defining usahility
(Nielsen, 1994; ISO, 1998) and developing amethodol ogical bas s (Nielsen and Mack, 1994;
Kwahk and Han, 2002). In the meartime mary companies have, to some extert,
implemerted usahility engineerng in their development proces. Degite the increag of
knowledge about usahility and theincreagdfocus of theindustry, the usahility of consumer
electronicsleavesmuchroom for improvement. Thereseemso be agapbetween theorieson
usahility and the effeciveintegration of theariesinto practce (Norman, 1996; Wixon, 2005).

Most of the currert literature about the practceof usahility engineerng featuresself-
reports (Wiklund, 1994; BSckerand Suwita, 1999) in whichusahility practitionerspresent a
de<ription of their own practicesor a specific cas. Very few descriptions of the usahility
practceprovide acomparison of different comparies suchasin Madsen (1999); MadsenOs
study allows the idertificaion of issuesthat emerge acrass companies Studiesthat do
include multiple comparniesgererally paint a more general picture of the practice through
guesgionnaire-basedsurveys (Vrederburg et al., 2002; Gulliksenet al., 2004; Verturi and
Troost, 2004).

Though quegionnaire-based surveys provide insight into the practce, they might
include acertain biasbecause of their self-reportednature, aspointed out by Vrederburg et
al. (Vrederburg et al., 2002). With regardto (self-reported) cas de<riptions by dedgners
ard usahility specialists Lindholm et al. (2003), working at Nokia, make the following
remark QReading such material from a Nokia point of view ... creates ambivalence. How




can they (colleagiesthat report the cases ed) keep the whole thing on track so well?Oln
someinstancesself-reported caesseem a bit OpsitiveO.

As a consequerce the current literaure doesnot provide a coherert insight into the
practice of usahility in product developmert. We have set up a study in which we aim to
identify issuesin product developmernt that influence the usahility of electronic consumer
products. The focusis on electronic consumer products, asthisisaproduct caegory thatis
featuring anincreasng number of usahility problems(Kuijk et al., 2006).

A practice-oriented, multi-actor approac

To get aninsight into the practice of usahility in product developmert, we have chosen a
ca® study approach which is a suitabe metodology to study a currert, real life
phenomeron in its context (Yin, 1994). In order to be able to perform an exploratory case
study that offers the opportunity of cross-cae comparisons, our case study wasto be
interview-based(relatively time-effi cient) amangst fiveinternationally operating developers
of electronic consumerproducts. In orderto idertify issuesand acborsthat influence usability
in product developmert, we did aliteraure survey and conducted exploratory intewviews. In
the litergure survey we focused on publicaions that provide descriptions of usability in
pracice product development cases descriptions of usability departments, questionnaire-based
studies of the usahility pradice and usability methodology-issuesthat arcse in pracice. To
supplemen ard crosschedk the informaion found in the literaure study, exploratory
interviews wereheld with four usahility expetts.

Developing a conceptual framework

A broad spedrum of issues was found, ranging from OceeQusalility issues such as the
recrutment of test participants, to more generd issuessuch astop-management support. This
ledusto adopt acas-study setup in which we would not just focus on usability departmerts,
but would study how usability isintegrated in the whol e product development process (Kuijk ez
al., 2006). Thismean interviewing peoplefrom differert disci plines and probing whether and
how they influence usahility and what their attitude towards the issue was After having
clusteredthe issues that emerged by theme we arrarged themin aconceptua framework, of
whicha(somewhat) simplifiedversonisgivenin figure 1. The framework constitutes of the
following issues:

Product development

I Product development process. the orgarnisation of the product developmert proces
formsthe primary OabsCof theframework. In our case we have chosenthe milestonesard
phasesfrom the Delft Innovation Modd (Buijs, 2003; Ouden, 2005).

I User I nvolvement: in whatstages of the product developmert, to whatextent and inwhat
form product devel opersinvolve usersin the product developmert proces. Isinformation
caleded to determine user need? Do desgners work with users during the desgn
process? Are usertests performed to evaluate the usahlity of the products?

I Other considerations: fadors (apart from the user pergedive) that may influence
decision-making in the product developmert process, such as business ard technology
considerdions.

I Product development context: the environmert in which product developmert takes



place, which is considered at
differert levels. project team,
departmert, compary, or market
levd. Wha is the compary
culture?ls usability animportant
product property inthe market the
compary operaesin? Whatisthe
scope ard width of the company®
product portfolio?

Product developmentactivities:

how adors ded with the tasks
stemning from the product
devdopment proces. What
processes and tools do they use?
For examgde, a cognitive
walkthrough, performed by the
usability spedalist.

After sales proces. how a
compary orgarizes the adivities
that arerequired after a product
has been sold. This includes
monitoring product use, giving
customersupport, providing users
with a senice through a product
(i.e., a moabile phone
subscription), and improving the
product based on customer
feedbad.

After salesactivities how acbrs
dealwith the tagks from the after
salesproces. How isinformaion
caleded at the helpdek? What
studies aredone on product use?

Communication and documen-

tation: how communicaiontakes
placewithin ard betweenprojed

teams (including briefings ard

reports). For exanyple,how arethe
realts from a usablity test

communicaed to the product

devdopmert team?

Feedback: the informaton

product developers get about

their products once thes areon

the market, and how they getthe
informaton, i.e., from reviews,

forumsor customer support.
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Human-product interaction

The usability of the product is not just deternmined by how well it was developed. Same

products aresimply more complex (i.e., have more functions) than others, ard aretherefore

harderto use. The Gheoretical maximum®f usability that could be achieved for aproduct is
determined by a number of issues asatticuatedin the interation framework by Shadel

(1991). Thistheoreticd maxmum could beadhievedif product devel opment wasperformedin

anided fashion.

I Product: The propettiesof the product thatis developed What ard how mary functions
doesit offer (ie., amobile phone with adarmclock, camea,internet access, etc.) istherea
senviceoff ered through the product (purchasing songs wirel esly on an mp3-playen?

I User: The charateristicsand the capadties of the usergroup (note: not target group) the
product will be used by? What aretheir physicd and cognitive skills? Is the user group
diverse or focused? What goa s do they have and what are their expedations?

I Context: in what type of context (i.e. physicd, social) will the product be used? For
exampe, will the product be used on the move or a home?Do peagple use the product
individually or in groups?

I Product use: whatphases of product use canwe distinguish ard whatusability issuescan
we expectfor the different phases? For examge in the instalation phase, we might find
differert usability issues than in the extended-use phase (Jordan, 1994).

Actors

Thefollowing adorswereidentified aspossibly influencing usahlity in product devd opment.
It should be noted that adors might be found under differert namesin different companies
I Product manager: coordinatesproduct developmert, sets the prioritiesfor the product.
I Marketing specilist: colleds maket informaion, definesmarketing strategies

I Industrial designer: dedgnsthe physical appeaanceof the product

I Interaction dedgner: designsthe user interfaceof the product

I Usability specialist: evaluatesand improvesthe usahlity of products

I Development engnee: regonsible for technological and production agects

Use of the Framework

When setting up the ca® study, the framework was helpful in documernting the issues and
acbrswe would focus on. Thisin turn washe pful whendetailing the setup of the case study.
For examge, it served as a basis for setting up the topics guide for the interviews with the
acbors. Conceptudising our frameof refererce alowed us to have a better oveniew of the
subjed and proved auseful tool in discussions about the study. The visual presertation of the
issues alowed usto identify the relations betweenthe issues and actors involved, insteal of
just clusteling themby theme.

The framework is not a static entity; it was continualy twealed to represert the
evolving insights of the researders. It should dso be noted that the framework is not a
represertation of realty; it isatool to documert our frameof referercefor the casstudies. For
exampe, the product developmert departments we visit do not necesarily use the product
developmert process asdescribed by Buijs (2003), which is agereric description of product
developmert.

We have currertly finishedthe semi-structuredinterviews at five product development
groups for washing machines mobile telephones navigational devices home control
equipmert, and personal entertainmert devicesin Europe and Asia. Thisreaulted in atotal of



36 interviews that are currertly being procesed and analyzed During the analysis of the
ca®s the framework will be used in two ways. Firstly, when ardyzing the cass the
framework will be usedto present the findings from anindividua case,redadng the gereric
product developmert proces with the proces asfoll owed by the compary involved. Thuswe
move from agenretlic framework to aspedfic case represertation. Secadly, the results of the
cross-case ardysis will be documented using the framewvork, to show the differerces arnd
communalities we have found with regard to usability at our five cass.
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