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Abstract. In this paper wéntroducethe notion otechsonaas gpossiblecoun-

terpartdesign instrmentto personas. Wesea case study to illustratedesign

process wheréechsona help pinpoint technological ideas and alternatives and

analyze these systematicalihile a personzaptures3LPDJLQH D XVHU«" D
VFHQDULR 3LPDJLQH BhWR QX DWNYHRWY W KWMKPHLWHLQJ SLHFH RI 3LPD
LQH D WHF KRR how a recently developed activity theoretical

model can serve both as a framing for techsonas and as an analytical interface

between personas and techsorfde paperdiscusesthe potentialsand prd-

lems of the techsorend concludethat the techsona truly helps with a missing

piece in persona andes@ario-based design
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Introduction

In our work with interaction design, we have used scenarios ersmas in var
ous forms over the yearshe capacity andpossibleand plausibleactionsof humans
are captured and communicated through thHdeace, thaise of personas and scena
ios help us answer the ques of how potential userseach out towardsurrent or
hypothetical future technologies The reverse side, however, needs to be addressed
similarly: Howdo theactionpossibilities ofanartifact, whethera current orhypothé-
ical artifact reach out towards thgotentialuser? We miss a set of siign instu-
ments, matching personas, in order to capture and communicate openegatsing
the artifacts designed, design decisions and even technological alternitiveis.
paper we presem¢chsonago provide this match.

Personasareconnectedd scenarios in that they often work together, and share the
same qualities of capturing both the current situation amdah action possibilities
on the one hand, and the future on the ofB&. Scenarios focus on particular situ
tions, whether typicabr critical, and they can generally be used throughout the design
process to hold on to design d&@ons while being open fdnterpretation It is our
claim in this paper that @needhe techson#o counterparpersonas and scenarios
order tohelp uers and designers reason about technolmgya more abstract and
hypothetical level than prototyped/e need means tapture and concretize teahn
logical alternatives and thought experiments without seardy manifesting them as
prototypes. Hence, weamt to provide dight-weight yetsystematic means forda



dressing questions lik&Vhat if we used a wathounted multtouch screen for our
ticket vending machineyould that benefit or impede ousars?

Accordingly, we need to populate the gap that weaaldressing here with a tool
that helps focus on the critical detail in terms of use of future artifacts, and acts as
counterparts to personas at the levels from human fear and values to specific action
possibilities and constraints. In addition this te@eds to capture elements of existing
technologies that are useful when designing the future.

From personasand scenariogo techsonas and back again

Personagll, 12, 13] are definedasways of representing real people throughout
the design proces#ccording to Coopeff13], personasare hypothetical archetypes,
defined with rigor and presion, dscovered in the investigation proce$%¥rsonas
allow for an understandingf the vdues, fears, etc., of the usek3]. Personasre
usedin two ways by ther designersn their own design process afiok communie-
tion with otherd17]. In interaction design personas are often used in conjunction with
scenariosScenarios are most well known from Carrofl][ He points out that scena
ios are stories about pgle and their actities that they are specific and fluid tte
same time and they poimbwards both analyses of existing use/work activities and
visioning of the futureMaking scenarios is a creative process: they are hypotheses, or
qualified guesseabout the artifacand its usg5]. They serve to open the dialogue
about future posbilities and current constraintgl, 5] proposeto work from uselike
situationstowardsscenarioghat areconstructions meant to stage acting in the future
or to rdlect on and illustrate problems with this acti@ur use ofpersonas and se
nariosin design isgdescribed irf8].

While Carroll B] argues 3 «that usescenarios can be the principle design repr
senWDWLRQ RI (PR 1YUBR¥dkED & @hristiansen [pfopose tacaptue and
communicag innovative or prototypical examples of technologies, in a manner that
seems quite parallel to personlss necessarin particularto enable a systemadl
exploration ofnew ideaswhich is an integral part of anype of interation design.
Hence,we needa means for exploring aevenfar-fetched) idea against ®nas and
usescenariosn a lightweight yet systematic manneAccordngly we seepersonas
and techsonas as closely connected with scebased metbds and we have been
inspired by previous work on future scenafidksand inspigtion cards 16].

The difference between personas, techsonas and scenarios can briefly be captured
DV IROORZV :KLOH D SHUVRQD LQ GHVLJQGneZ&Re«OG HDVLO\ EH D
HU«" D VFHQDULR DV 3LPDJLQH D VLWXDWLRQ«” WKH WHFKVRQ
3SLPDJLQH D W HIF#K@%&NG BJa edrrent use situation, personas sarmen
DQG FU\WWWDOL]H ILQGLQJY UHJDUGLQJ XVHUs® DFWLRQV DQG P
cific) use situations, and techsonas summarize the action possibilities, or affordances
of the technologyLike a persona, the techsona is hypothetical, yet rigorous &nd pr
cise enough to be confronted with a variety of personas and scenarios.

Where personas are discovered through investigation, techsonas are invented as
part ofthe design proces# good techsona embodies a simple (potential) design idea



andprovides enough description of its realization to conftbetvales, fears, cap
bilities, etc. of the users as expressed in the personas.

In the following we discuswhat goes into a techsona and hzamit be confronted
with personasn a systematic manneWe use a model derived from activity theory
that helps reasoning about the dialectiesveen human and techogy.

A framework for mediation between personas and techsonas

Recently we have appligtie HumarArtifact Model [7] for desigroriented anal
yses of current and futurartifacts and activitie®f use In this context the model
provides an emphasis on understanding interaction with technology aslayahéd
and dialecticalThe analytical scheme of the Hum&mtifact Model (Figure 1) cor-
bines analyses of human experiences and artifacts, and addresses the tensions between
human sKls and capacity on the one hand, and the action possibilities and affordan
ces offered by the artifact on the other [3]. This is done on three levels reflecting the
activity hierarchy: activity, action and operation. These levels provide three sets of
analytical glasses: Matation (by asking why?), goalrientation (by asking what?)
and operation (by asking how?).

|

Motivational aspects Motivational orientation

Instrumental aspects Goal orientation

Operational aspects Operational orientation

- Handling aspects - Learned Handling

- Adaptive aspects - Adaptation

Figure 1. The Human-Artifact Model (according to [7])

We have combined this approach to understanding theorethip between a pra
tice and given artifacts with iteratively and concurrently developing pers@&has [
Through this we confront the richness of personas with the more focused queftions
3:K\"" 3:KDW"" DQG 3+RZ"" F RiRdn@riifaldt NRoeMAguie 1) In
the following we illustrate how this is done similarly for the techsohe model
resemble<Carroll et al$ taskartifact cycle[10. However, while e taskartifact cycle
reflectsa causal relationship between the artifact and, thekdiakctical relatioship
of the HumaprArtifact Modelis different In practical terms, we need to analyze what
happens and might happen to the human activity every time artifacts are changed and
YLFH YHUVD EXW WKHUH QR FDXYV ktausuht@itiftERQV DYDLODEO
FKDQJHG LQ WKLV ZD\ WKH RnhbthenNdifiete@c® bEtdeiPad H LQ WKDWY
HumanaArtifact Model and the tastartifact malel in terms of its focus on tasks, in
short, is that tasks are mainly about actions, whereasvltiydevel in particular is
missing in the analysi¥Ve refer to[1] for a longer discssion of tasks.



Applying the HumarArtifact Model as a mediator between personas ank-tec
sonas emphasigéheir dialectical relationship, and provides a structure for systemat
cally exploring the tensions between the assumptions of the artifact and theieapabil
ties and orientation of the user towards the artifact all the way from motivation to
low-level operation.

Case:The Municipal E-service

TheeGov+project focused on studygrand improving eServices for public autho
ities (see e.g[6]). The main problem identified were thatlgic authoritiesoften see
eServices as ptacements of the ways in which citizens show up in thH#igoffice
to receive e.g. a new passport or avef] V. O L FiveNodjdct worked to identify
alternative ways of designing and understanding citizen eSermigesultiple su-
dent projects have been part of this.

Based on records of interviews and observations with citizens and municigal wor
ers, theresearcherdeveloped aetof personas that the students were asked to use as
starting points when carrying out an iterative design prosess more ir8]). Per-
sonas were used to summarize substantial research firmegsmmunication dee
es wihin the project, from researchers/analysts to students/designers, similar to the
ways personas is described[itl, 15]. They were supplemented with scenarios
describe the current use situation as well as futureHes®is a condensed despri
tion of the persna Ahmed(from [6]):

$Ahmed is a citizen of the world. Yet, somewhat inrashto this, he is motivated
in his life by a wish to own his own home, to live in Denmark. He preferdddaee
deals in general, and he does e.g. most of hisghggn his manner. He is heavily
dominated by his concerns for his close family and their everyday life in Denmark
(school, housing, etc.) and his wider family. This family is spread across the world
and he makes contact with members whenever possible. Ahmsedigouvisit the
municipal office in question. He is used to cell phones whereas he does not ise Inte
net banking. He travels with his family to meet relatives wdnaar possible’.

Based on a more detailed description of Ahmed and fikergtersonasanda -
lection of scenario$8] the students were asked discuss technology suggestions,
such as a passport machine coming from a newspaper artichgke rich descp-
tions of this and their owrtechnologicalalternativesand relate them to the given
personasthese rich descriptions are what we refer téeahsonasA condensed e
ample the teclsQ D 31Un-ADRGW BQKH ) Uib-M&Xidg allows citizens who
come to the citizen services office to spend the time in the waiting@mgaletingas
much @ssport information as podde. It is used in a similar way as current paper
forms, but has the advantages that existing information from municipal systems can
be called up automatically. The FriemaWaiting is a pad that the fromdesk staff
hands to pople when they enter the office. Hence the Friendaiting does not
require for citizens to bring their own device, if only they bring their social security
card. The lookand-feel resemblance with paper forms combined with the use of touch
displays isintended to help citizens who are otherwise not using computer teehnol



gy. The Friendn-Waiting is also a guide that leads citizens to a booth where pictures
are taken and automatically linked to the ID of the citizen, and, if needed, toithe cit
zenservPHV VWDII UHVSRQVLEOH IRU KDQGOLQJ WKH SDVVSRUW °
The students useihe HumarArtifact Model as an interface between personas
and techsonado analyze potential matches and mismatches betweasrar beings
and a technologgs it was describedr tensiondbetween pea and techsondhe
HumanaArtifact Model was also used to structure the development oftadea, e.g.
when the studentaere asked talevelopa techsona based on thassport machine
described inanewspape(Figure 2) R
! The$assportPachine!

TPM!iS!for!people!who!like!to!physicdly!go!to!ﬁmunici@

forlservices.IThey!may!not'havelinter net!at'home !they!doinot!
Why? | trustlthelinternetlorithey!want!tolhold!thelpassportlinitheir!hand!
directly.I'TPMloffer slonly'thelpassport!serviceland!other laffair s!
withlthelofficelneeds'tolbeldealt!with'elsewhere.!

Based!onlalsocial!security!number!and!alsimplellogin,'TPM!
produceslalpassportiwithiniminutes.!
The!TPMlislplacedlin!the!municipallofficelentranceland!can!be!
used!without!contact!tolalclerk.IThelTPM!takeslan'appropriate!
What? | picturelofithelcitizen,lletslthelcitizen!sign!thelpassport!usingla!
penlonlaltouch!sensitivelscreen checks!person $theight lextracts!
necessarylinformation!about!the!per son!from!thelsocial!security!
registerland!addslthat!information'to'thelpassport.IThelcitizen!
can!pay'forthelpassport!usinglalcredit!card.!

TPM!makesluselofpeople slexperiencelwith!ATMs.lItluseslalpen!
and!touchFsensitivelscreenltolhelp!peoplelsign'thelpassport!
similartolhow!it!previously'wasldone.llnformation!on!thelscreen!

instructs'thelcitizen!to!placelher selflappropriately!for lalpicture.!
Whenlthelpassport!lisiproduced,'thelcitizenlisllogged!out!of TPM.!
How 2 | .
ThelTPM!takes!alpicturelofithelper sonsiface,land!measures!
height.!Pen!canlbelused!for!holding,pointing,writing.Numeric!
keyboard!islused!for!typing!pincodes.!
Swipeltolread!credit!car dland!old!passport.!Screenlletsicitizen!
review!thellook!of!thelcentral!pagelofithelfuturelpassport!

Figure 2 Creation of techsona through answering the questions of the Human
Artifact Model (The Passport Machine as read about in the newspaper)

From there hie students directed their attention towards the futureusedthe
given personapersonagso developscenarioof use and the Humatrtifact Model
to structure their insightegarding the users and use situatiddisce the goal was to
inform design of a new technological solution used when acquiring a new passport,
thepeVRQDYV ZHUH FRGHG WR Ifehtatign B@artks d pofektRIHh&é VvV R
artifact. The HimanArtifact Model supported this coding through its levels: Why
would he use the afact? What will he need to do? How is he used to achieve the
goals the artifact realizes? Whether such artifact wafslusasdebatableand up for
the sudents to uncover

Along the way, the students were asked to be skeptic towardsdéasand to
provide alternatives. Hence the outcome of the process was four sdtsrotives
illustrating four different sets groblems relating to a passport machimbese -
cluded the possible use of mobile technology while in the municipal office or away
from it. One of thesalternativesZ D V W K H-int YIDLL WA\@&8abI§tbased passport
device to be used while in the wag area of citizen services. This helped address a
critical issue that had been uncovenedliscussions of the passporaching namely



the match of the passport picture with the actual person, which, according ta-legisl
tion, required physical presenaethe office. But how would it help citizens like
med?A techsona was created together with the vibasedscenaricand caled with

the HumapArtifact Model for analysis towards the personghis techsona was ne
fronted with the personas and new issoesurred that werexplored further through
traditional means such avideoscenarigexemplified inFigure3).

Figure 3. Human-Artifact Model as a mediator between persona and thsona

The meeting of persona and techsona

Underlying this work to eskdish and code the personas and techsonas liesthe a
tivity theoretical idea that the human users possess a set of learned and adapted action
possibilities, and they are oriented towards certain goals and motives. All of these
change throughout the humaatigity, and they are changeable when meeting and
using a new artifact. A new artifact provides new possibilities for use, but it also talks
back and cannot be used in any odd way the user may want. Similarly the user cannot
necessarily make her capacitie®rk with any new artifact.
Accordingly the meeting of the persona and the techsona is intended tadhelp
dressthe possibilities of a match between the human and the artifact side, as well as
the prdlems. This is not an either/or, rather they are diadal tensions: Where lie
the posbilities that the Persona Ahmed (or one of the other personas) would use the
H)ULHQBLWLQJIYT RU WKH SDVVSRUW PIRtE Krolperhs dKDW NLQGV RI L
we find that may prevent such future use, or cause a nesfjust the concept before
ZH PRYH RQ WR GHVLJQLQJ D PRUH HODERUDWH SURWRW\SH" )l
preference for a personal handshake and-fadace communication prevent him
I[URP SLFNLQJ X-8- WKW LHLQULIHQRG LV LW Vetd BlgetsbrQW WKDW KH PH
when picking it up and leaving it? Would experience with modern #fouth inte-



faces on mobile devices help or hinder his handling of the pad? Or would the idea of
picking up a device thas not his own be a barriertce(Figure 3).

The sat of analysis illustrated in this example falls in a tradition that goes back to
[4], where the person side and the technology side of activity are systematically co
fronted with each other through a number of different scenarios, based on systematic
guesions. The HumasArtifact Model has helped making it more operational in terms
of helping students and other designers work in a structured manner with the levels
and questions. What we are providing is an analytical tool that helps uncover pote
tials andproblems of future use at an early stage, but obviously, ultimately, there are
no firm answers, and this sort of analysis does not prevent prolffemsoccurring in
later probtypes or the final design.

Discussion & Conclusion

In this paper we have intoced techsonas to facilitate a focus on technological
possibilities and alternatives in scenaiamd persondased design. We have used the
HumanArtifact Model as a medidgor between theseThe above example illustrates
how the analysis brings out criéicdetails, such as in the example, the relationship
betweenexperienceswith personal devices related to a shared tablet in the case of
3 U L-M-Q@® L W WHIlg ‘we have hited evidence for this, we suggest that through
this kind of analysis we may bébla to recognize important details from legs- i
portant ones, in techsonas, as well as in thegmas

In line with the original motivation for personas, the techsona makes it possible to
address motivational issues together with the handling possibiitittse proposed
technology Hence, the techsona targets the rolproposed technology in relation to
e.g. human fear and values, and the techsona in that manner is a way of filling the gap
that we identified.

There may well be other ways of filling thimp, and we suspect that therkin
Artifact Model structured analysis is best suited for the desidii,adnd less so for
e.g. a media production where personas similarly are used to represent the target aud
ence.Other theoretical frameworks may servgually well as a mediator between
techsonas on the one hand and scenarios and personas on the other hand. However,
the activity theoreticarooting in dialectical thinking is in our opinion crucial to
properly understand the relationship between persarhgeahsonas.

In our experiences with techsonas so far, we have seen indications that this analysis
to some extent helps resisting the temptation of premature prototyping, i.e. fite tem
tation to pursue and build a prototypes simply because it looks ljad idea, tet-
nically. The students who carefully used the techsonas seemed more critical to their
own ideasObviously we have built our presentation around one, simplified example.
Richer material and more cases are behind this presentation, and werlarey to
gather even more such material. In the meantime, we encourage dbes rieastart
using and developing the ideas further.
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