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ABSTRACT In general, fun is doing activities that are enfalgeand amusing.

In this paper, we describe an exploratory studyh@nchallenges
of conducting usability tests with very young chéd aged 3 to 4
years old (nursery age) and the differences wherking with
older children aged 5 to 6 years old (primary s¢hod pilot
study was conducted at local nursery and primahoals to
understand and experience the challenges workirly young
children interacting with computer products. We aiépon the
studies and compare the experiences of working ghttdren of
different age groups in evaluation studies of itéve systems.

Categories and Subject Descriptors
1.3.6 [Methodology and Techniques]: Interaction Techniques

General Terms
Measurement

Keywords

Usability and fun, evaluation, computer productsjng children

1. INTRODUCTION

There are many definitions of usability. For ingtanusability as
defined by 1S09241 is “the effectiveness, efficigncand
satisfaction with which specified users achievecHjgel goals in
particular environments”. Bevan et al. [1] also \pdes one
definition of usability, the degree to which a cargy system is
easy to learn and effective to use. Naturally, gaisiness depends
on who is the user.

Many go further than these standard usabilitytaitds. Jordan as
quoted in Monk [17] noted that “usability as a cepicdoes not
seem to include (positive) feelings such as, eigepexcitement
or surprise”. Feelings such as fun and enjoymeet rarely
touched on in computer products, except in specdittexts such
as computer gaming. Measuring fun, especially wdteldren are
interacting with computer products, has becomenterésting and
growing research topic.

According to Dorman [8] fun consists of elementshofmour,
chuckles, delight, ecstasy, gags, gaiety, happinesss, jokes,
joy, laughter, merriment, mirth, play, pleasantriegips, and
witticism, etc. Read & MacFarlane [18] defined fas something
that children know about; they are experts. Thepeernce it;
therefore they can talk about it, describing iteasitement, play,
laughter, and feeling good.

Carroll [4] suggests that fun should be includedaaseparate
usability area because fun is not same as satwfiadtlacFarlane
et al. [14] also agree that fun is not the samsasisfaction in the
definition of usability by 1SO 9241-11. Satisfactids about

progress towards goals and fun is not a goal-atent
Shneiderman [25] states that designing for funssoeaiated with

designing for children. Now more people noticeithportance of

fun as one of the critical success factors in déténg the

usability of children’s application software. Buatfm [29] claims

there are no specific guidelines to measure thece¥eness,

efficiency, and satisfaction or fun in any gamehaug tool or

similar. According to Blythe et al. [2] it is a baging of the

science of enjoyable technology known as “funology”

Computer products for children are developed by Itadu
Therefore issues like usability and fun are verypomant to

understand from a child’s point of vieMeasuring fun especially
for young children has become crucial and intemgsto develop
appropriate and interesting computer products fulden. As

computer products are being developed for incrgasiyounger

children, new evaluation techniques are necessanglp younger
children take part in evaluations.

In this paper we report on an exploratory studyntestigate the
challenges of involving very young children in exations: what
kinds of evaluations can very young children engagend what
differences are there from evaluations appropritde older
children?

Firstly we review the literature on children andcheology,
particularly on evaluation, and then we outline toatext of our
studies which took place in a local nursery andnpry school,
followed by a discussion of our findings and thoisgton
directions for children-centered evaluations patéidy focusing
on the implications for evaluating interactive stasystems.
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2. CHILDREN AND TECHNOLOGY

According to Demner [5] in November 2000 almostp2@cent of
all digital media users were children and the Imé¢ris a part of
child’s natural environment with many children ndwaving
access to the Internet at school and/or at homeRldwman and
Stephen in Stephen [28] note, information and comgaiion
technology (ICT) is not only about desktop compsitdaptops
and peripherals but also interactive televisiorgitdi cameras,
video cameras, DVDs, mobile telephones, games &&8)so
electronic keyboards and toys that simulate ‘reahihology’ such
as toy laptops or barcode readers. So childrertestthology are
intertwined because the technology gives impacthenway the
children live and learn with all ICT.

2.1 Children asParticipants

As many products are designed for childrens’ usgnym
researchers have argued that children should b@Eved in the
software development process. Scott [24] argued ttha best
people to give information on the child’s perspesesi actions and
attitudes are children themselves. They can givesbresponses
if questioned about events that are meaningfuhédr fives. Guha
et al. [13] stated that usually children are notolmed in the
design process until the end even though therenargy roles that
children can play in the design of new technoloByey believed
that children should be involved as equal stakedrslthroughout
the design process.

Children have their own needs and preferences anpuater
products which are different to adults. Therefdrés important to
understand how to involve children in the prodystiem
development life cycle. But of course there are llehges
working with children especially when working withildren at
different age groups. For example, a technique migitk for a
13-year-old but it would not work or need to be iified for a 4
year-old child [13]. Many problems need to be sdlwshen
respondents are children, including problems ofjlemge use,
literacy and different stages of cognitive develepir{24].

For children, playing is the most enjoyable acyivind nowadays
it is very associated with technology. Markopouarsl Bekker
[16] mentioned that mostly children play and leawhile
interacting with technology. They use computer piais such as
entertainment websites at home, school, or evemavihe get
information, education and entertainment. Monk &t [47]
highlighted that fun and enjoyment are becoming aomissue
since (ICT) moves from office to home. Researcltloidren and
technology is becoming crucial in the last few gear

Druin [9] and Markopoulos and Bekker [15] have t&drpaying
attention to children as technology users. Theysed their
researches on understanding children roles in dpirel new
technologies. For example, Druin [9] stated thatdebn can be
involved in many roles such as user, tester, infom®s or design
partner in developing new technologies. Markopolang Bekker
[16] also discussed children’s involvement in thesign process
based on a model introduced by Druin [10] but tf@ius was on
involving children as a tester in usability testimgthods.

The model is shown in Figure 1.

design partne

Figure 1. Thefour rolesthat children may havein the design
of new technologies. Figure adopted from Druin (2002)

2.2 Children asEvaluators

Many researchers have conducted evaluations imglehildren
as evaluators and using different type of evalumatechniques.
Previous works have involved children as evaluatorsxamine,
in particular, the usability of computer produdss 12, 27, 29 and
30]. Children are involved in many ways in evalaatisessions:
for example they are required to perform predefiteesks and
answer pre and post questionnaires in a lab. Isitrgly,
evaluations with children are conducted outsids kabinteractive
technology become more mobile [21].

Read and Markopoulus [21] suggest that differerthogs should
be used in different locations. Some methods sushdiary
studies, think-aloud methods, surveys, and Wizafd Qz

techniques have been used with older children. Read

Markopoulus also describe the Fun Toolkit - a symethod to
obtain children’s opinion on technology. The Funolkd@ is a

survey instrument or a tool that was developed bgdR It started
from a concept (v1) and being developed, used, rengwed
until becoming a Fun Toolkit (V3). The Fun Toolkbmprises of
three instruments, the Smileyometer, the Fun Soded the
Again Again Table and was carefully designed toHoe, Fast,
and Fair [22]. Some researchers have used othéiodeetike talk
aloud (adapted from think aloud) and observatioemwimvolving

young children as evaluators [7].

The Smileyometer is the first instrument in the Holkit and is
the one most used. It is based on Visual AnalogteeS (VAS)

and uses a 1-5 Likert scale and pictorial represiems that can
help children to identity their feelings or opinfonFaces with
supporting text under it are represented horizbnt&d the

children and they are asked to tick only one fa¢e faces in the
Fun Toolkit were co-designed with children agedheignd nine
and can be used before and after the children iexmer the
computer technology. The Smileyometer featuresemsy and
quick to complete and requires limited reading aredwriting

ability [22]. But [20] revealed that the Smileyoreetvas a useful
tool for older children compared to young childrénis because
too many young children tended to choose the hajhes and so
the data had little variability.

The Fun Sorter is a tool used to compare a setetHted
technologies or products. It is based on a repednod and made
up of n+ 1 columns (where n is the number of itemesng
compared), and m+1 rows (where m is the numbemwostrtucts
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being used). There are different ways of completihg Fun

Sorter. First children interpret the construct themite a

description of the technology in blank spaces. futchildren

with poor reading and writing abilities, they plapiture cards
(pre-prepared) on an empty grid after interpretimg construct.
Few suggestions are given in order to use the eueiS The use
of constructs needs special attention since childrare

unpredictable in understanding words. It is alsoommended
that each construct presented individually for ygemchildren

aged less than 8 years old. One important thingnake sure
children know what the cards represent if pictuaeds are used.
This tool is the most challenging because childrequire to

position and rank items to the construct. The gpoidt is it can

be made that no writing is required. Besides, fa& and fun to
complete especially when stick cards are used [BRit the

intention of the Fun Sorter is to record a childsespinions of the
technology or activity, to gain a measure of theildch

engagement [20].

The Again Again Table is a simple table consistfoaf columns
and n + 1 rows (where n is the number of activitiesler

comparison). Child needs to tick either ‘yes’, ‘rhay or ‘no’ for

each activity or product. The table should be preskin a single
sheet after the children have experienced allgbertologies. This
tool is most useful if three or more products dnties are being
compared. In order to improve validity, the firgilemn can be
presented in different orders for different chilirét is advisable
to minimize the rows (items to compare) as to awabitdren from

being bored. This table is easy and quick to cotapleo writing

activity involved, and only has one question toadbewered, “Do
you want to do it again™? Thus this tool is verytable to younger
children [22].

For interactive search systems evaluation is acpdat concern,
and interactive systems must be evaluated with umeds — the
people for whom the system is constructed [23].hédit such
end-users we cannot understand how well the iterfupports
the user, how usable the system is or evaluatewslixthe system
supports the user in completing a whole searchvigih children

this is difficult. Literature describing childrenisvolvement with

usability studies, e.g. [9], points at the diffigubf gathering valid
feedback since verbal communication, both in urtdading and
formulating sentences, is not as effective as watiults.

Consequently, evaluators have been forced to seethoubs,

ranging from interpreting free drawings [11] tongsicollections
grids with “smiles” instead of graded 9. Children also have
problems in expressing their feelings in terms aifs§action [9,

19). A third element emerging from previous studi@s][is the

discrepancy between reported and observed usabiliten

children are asked to provide subjective feedbastsus direct
observation.

Thus it is clear that standard tools for user eaébms are not
directly applicable to children’s evaluation; queshaires require
higher degrees of literacy than is common in yowhgdren,
interviews require high degrees of reflection aachhiques such
as think-aloud require high degrees of cognitivatetéty [20].
Neither can we expect children to engage in stahdgperimental
procedures such as searching on artificial seaskst searching
for controlled amounts of time, or engaging in gaares such as
training or debriefing.

Rather, for conducting user evaluations with cleifdie need to
(a) develop evaluation methodologies that allowldthn to

interact naturally with the system being evaluatgilst retaining
some experimental control, (b) understand how ohildexpress
notions of satisfaction with a system and (c) ustded what
metrics are appropriate for children’s search syste

There is particularly a dearth of work on engagimyy young

children in usability evaluations. This might bechese of
physical and mental abilities; limitations of thesean that some
researchers think young children are not capablbeifg involved

in usability evaluation. In this paper we explone thallenges of
involving very young children in usability evaluatis with

particular reference to evaluating the fun of aforimation

system.

3. THE STUDY

An exploratory study on evaluating young childreneracting
with an edutainment website was conducted at al logesery
school and a local primary school. The purposenefdtudy was
to understand and experience the challenges of imgrivith

young children, aged 3 to 4 years old at the nyraed 5 to 6
years old at the school and any possible differemdeen working
with children of different ages. Eight nurseryldrén and five
school children voluntarily participated in thedsju

3.1 TheNursery Background

The Nursery is located in the UK and offers two sgmss,
morning and afternoon. The morning session sta@s4dam and
finishes at 11.45am. The afternoon session starisO@pm and
finishes at 4.00pm with 10 permanent staff.

The capacity of the nursery is 80/80. It meanstwrh session, the
maximum number of children is 80. In session 2008% there
are 79 children attending the morning and afternoomsery
session, genders were equally represented in easios.

The nursery is a diverse school with children framany
nationalities. Besides English, there are variangliages spoken
by the children in the nursery such as Urdu, Pupjitalay,
Mirpuri, Pushto, Arabic and Farsi.

In the nursery, there are four rooms fully-equippeith toys,
books, and other children’s’ material but only Rofhrand Room
2 have computers. Room 1 was the place where tity stas
conducted. Even though there are three computeitahble in the
room but only one computer (in the middle) withpeaker was
used in the study.

3.2 The School Background

The PrimarySchool is also in the UK. The school has 15 teachin
and five support staff at the moment. It also hasilp come from
different minority ethnic communities such as Ptis Malay,
Czech, and Arabic. The working capacity of the stli®260. But

in the current session 2008/2009, the presentisai19 pupils,
which are 122 boys and 97 girls.

The school starts at 9.00 am and finishes at 3r@0 There are
two slots of breaks, one in the morning and anothethe

afternoon. In the school, there are seven classdonPrimary 1
to Primary 7. The Primary 1 classroom, which isated on the
first floor, was the place where the study was cmteld. There
were 12 boys and 15 girls in the class and alhefrt can speak
English. The classroom was provided with 2 persooaiputers.
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3.3 The CBeebiesWebsite

During the study the children were asked to intessith the
CBeebies website. The CBeebies website is based oery
popular children television channel in UK. Figiteshows the
main site as used in the study. There are 18 nréis bn the left
handside of the screen such as, Home, All CBedbiesacters,
Fun and Games, Stories and Rhymes, Print and Gditake and
Do, Music and Songs and many more. At Home screemtents
on the right handside changes regularly. This autitre website
that contains multimedia elements like graphic, i@udideo,
animation, and text can be accessed
http://www.bbc.co.uk/cbeebies. For the study puegpsthe
children were asked to play/explore the Fun and €asection
only, Figure 3.
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Figure 3. CBeebies Websites: Fun and Games Screenshot

through URL

3.4 Procedure

Prior to the study we obtained ethical permissimmfthe Local
Education Authority, Departmental Ethics Committesnd
parental consent forms. The latter was requiredlltiw children
to take part in the study. We discussed the is$ueweard with
the Headteachers who felt this would not be apjetgrso no
reward for participation was given in the nursendy.

3.5 Methodology

Both studies comprised of five main activities:
1. recruiting the children
2. introducing the researcher

3. asking volunteer children to play/explore the Fumd a
Games section in CBeebies website for 5 minutes,

4. interviewing each participant for about 5 minutes,

asking the child to draw a character that represkent
what they enjoyed about the game

In the sections that follow we describe how thesmes were
accomplished in the two locations and why they wemgortant.

In both locations we followed methodologies thatevacceptable
to the nursery and school. Although this resultglifferences in
recruitment and methodologies, it is importantrieal-life studies
to fit with the constraints imposed by the partitipg

organizations.

3.5.1 Greeting

Nursery: The researcher made several visits to the nurséoy
to the study to familiarize herself with the nuysenvironment
and to familiarize the nursery pupils with her prese in the
nursery.

In the nursery, rather than employ direct recruittrtbe nursery
staff suggested that the researcher wait at thgpatendesk until
an interested child came to play computer gameis. Stiggestion
was agreed by the researcher. The nursery sta#f also a good
source of knowledge as to which children were gabdising
computers from their daily observations of the dtah.

On the day the study was conducted, the weatherwsas and

sunny. Most of the children enjoyed playing bicgcéend scooters
outside the nursery building and showed less istdre playing

inside. Due to an outbreak of Swine Flu in a negpbiynary

school, some of the children who were most ablestocomputers
were absent from the nursery.

School: A Pupil Support Assistant (PSA) was assigned by
school’'s headteacher to help the researcher girthrary school.
Based on the returned parental consent forms,etfearcher was
asked to select 5 children to take part in the ystBkfore the
study was started, all the Primary 1 (first yean)ldren were
taken to the gymnasium for a physical exercisesclden the
PSA took children one-by-one from the gymnasiurpddicipate
in the study. The participant selection at schodswdone
systematically and took a shorter time to accorhplis

3.5.2 Introduction of researcher

Nursery: The researcher was a familiar person in the mytset
not personally known to all children. The researdhéroduced
herself informally to each of the children, who fApated in the
study by asking questions,
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“Do you know me..?" and then answering it by hdysel
“l'am Mrs X...”

School: In the school, the researcher was introduced byclhss
teacher formally in front of the class before theidg was
conducted. This was a standard method of introducew people
to the children in the school.

3.5.3 Ask volunteer child to play/explore

In both locations, the researcher showed them ankted-

screenshot of the CBeebies websites and the childeze asked
to choose a game to play with. This meant the adild¢hoosing a
game with which they were familiar. As we were itged in

evaluation methodology, rather than evaluatingexi§ig product,

we felt this was a fair limitation.

We set a target of 5 minutes to play with the gbeeause it was
presumed that young children might lose focus lionger period.
It also to make sure the study at nursery can ished before
snack time, around 11.00am. At school, the study stepped for
15 minutes for playtime or morning interval at Ea.

Each child spent another 10 minutes for intervigwiand
drawing.

3.5.4 Interview

In both locations, if the child remained long enbutp be
interviewed we asked a range of open and closestiqus. These
questions were to explore what kinds of questionigdien of
different ages were comfortable answering and wkiatls of
responses they were willing to give. The questiomsre
deliberately conversational in nature, starting hwitlosed
questions which are easier to answer. The questiere as
follows:

1. Have you seen this program before?
2. Have you used this program before?

These two closed questions were to gain insighd atchild’s
previous experience which may be useful for coniaiding the
responses to later questions and for exploring Weathild found
fun about a game.

3. Do you like to play game from this website?
4. Which game do you like to play?.
5. Why do you like to play this game?

These questions are on general experience of ukiagpopular
site and were asked if the children was familiahvthe site. The
question block starts with a closed question, legdbo simple
choice question and finally an open question.

6. Do you like the colours used?
7. Do you like to hear songs from this game?
8. How do you feel after playing this game?

These questions explore what aspects of a prograyaroe might
be enjoyable to a child. We are particularly ins¢ed in the
evaluation of fun from a child’s perspective anchtea to explore
what judgements a child may give through the useopén
questions.

9. Do you want to recommend this game to your frie\d/?

This question tested a child’s ability to identiéxpress, and share
their emotions of having fun by telling other peapln this
question, friends are highlighted because of thgoimance as the
closest person for them to play with.

10. Can you draw the character that you like most fthensite?

The final question, really a task, asked the chdddraw the
character they liked most from their exploratiohisTexploratory
activity might be useful to identify whether chiédr having fun
interacting with the game. Their enjoyment of ptayself-chosen
game can be transformed into a cartoon charactawing

explicitly on a piece of paper.

4. FINDINGS

In this section, we summarise the outcomes fronh estigdy in
sections 4.1 and 4.2, with particular attentiorthte final task in
section 4.3 and draw some comparisons in sectin 4.

4.1 Findingsfrom Nursery Study

10 questions were planned but which questions \aeked was
determined by the child’s mood and ability to answ&'e took
care not to place any pressure on any child oromtticue if it
became clear that a child was becoming bored or it
understand questions. Some children did struggtd physical
limitations such as hand and eye coordination ingusomputers.
A particular issue, which we will return to lates the child’s
mood.

Questions 1 - 4 were easily answered by the childfaey were
very familiar with the websites. In fact, they ddirectly go to the
page without any help. The children said that thesgtch
CBeebies TV channel at their home almost every Qay one
participant did not want to play any games from €Beebies
websites and chose another game.

The open question 5 was more difficult for childteranswer and
was not asked to all participants. It was cleat tpen reflective
questions were difficult for very young children tnswer.
Similarly other open questions such as questiomd & which
were only asked to children that showed abilityctanmunicate
and reason, were difficult to answer.

It was particularly difficult for children to reasabout emotions.
Even though many computer programs and games aigneed to
be fun and enjoyable, very young children could regp
enjoyment but not reason about it.

4.2 Findingsfrom School Study

10 questions were prepared for the study and athefn were
asked during the study to all participantBut only two
participants could understand and answer all tlestipns.

Questions 1 - 4 were easily and confidently answérg the
children. They were very familiar with the website®ne
participant managed to go to the CBeebies webbiyeslicking

Favorites CenterQuestions 6 — 7 also can be answered by all of

them.

The open question 5 was answered by two childrdp. drhe

other children had difficulties to give reasonsaase other open
questions such as question 8 and part of questioBu® the
children were more confident in their responsessaying they
didn’t know or did not have an answer. Overall ttigldren

showed a greater ability to understand and comnatmic
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4.3 Drawing

The final task we asked the children to engage &s ¥ draw
their favourite character from the game they chdosglay with.
This was an attempt to see if we could learn soimgthbout what
children enjoyed about a game from an associattditsc The
quality of the drawing here was not important — anaist very
young children naturally could not produce recoghle drawings
— rather we wanted to create a stimulus for disngssheir
experience of the game.

In the nursery most of the children could not ansgueestion 10.
All of them were unable to draw except one girleTdthers were
only able to colour the paper that had been giwethém and
engaged in little discussion related to the gamee €hild, when
asked about the drawing, said the character hal likest is
Batman which is not in the CBeebies websites and owebofext.

In the school, however, all of the participants ldodraw a
character related to the experience of the gamey Were able to
draw the cartoon character even though it was xexttly same as
seen on the computer screen. In particular a deawis so good
to be easily recognized by the researcher.

4.4 Comparisons between the Two Groups of

Children

The aim of this exploratory study is to understavitht are the
major differences between working with young clelidr(school)
and very young children (nursery) when evaluatinfprimation
systems. As more information and particularly ceaystems are
being created for very young children it is impattto understand
the challenges of evaluation by such children aod est to
engage them in the process of evaluation. In #isian we will
summarise some of the major trends from our study.

4.4.1 Recruitment

Recruitment is a challenge when working with verguyg
children. In the nursery context, where the maitiveies are
play, children’s participation had to be voluntatyence only
children who were interested took part and theirolmement
ceased when they were bored. One child particigantbored
playing after two minutes and walked away to playhvother
things in the room. As noted before, other envirental
distractions such as good weather or interestings tmade
computers less attractive. Another participantgefuto play any
CBeebies game but would play other games. Othédrehi were
more shy and took longer to approach the researetittiough
were interested to join the study.

We deliberately chose a real-life setting to condie evaluations
as children’'s use of computer products naturallgesaplace
within environments where there are choices ofvidis. If a

very young child becomes bored or has more integesictivities

— particularly those that involve other childrerthen they can
quickly lose interest in the evaluation. Althoudfistmeans that
evaluations with very young children may often bepsshots of
interactions with computer products being pickedangd quickly

dropped, this does lend realism to the evaluat@mmpared to the
actual use of a computer product.

Recruitment also relates to child’s confidencehia tesearcher. In
our case, the researcher took care to become &idapart of the
nursery environment. However, we did notice thahechildren
took longer to trust the researcher than othersthedesearcher

did devote time to engaging with children in othetivities, such
as singing songs, to help engender a trust rektipnwith
children.

In the school context all children were comfortabléth
computers and the school was happy to assistégtdiecruitment
within the class. This will not be the case in sthools but the
context of a school — where children are expeatdédrn as well
as play - does mean that children are becoming tesedgaging
in activities that they have not chosen themselves.

4.4.2 Verbalisation

All children in the school environment were beti¢rverbalising
and general communications. All could choose a gamd
explain why they chose it. They could not answértla open-
ended questions but some could answer the mosiculliff
questions and give reasons for their answerswéyg.they would
recommend a game to friends, which could be usedjaio
additional information on the attractive featurésgame.

In the nursery environment, the children were mmilactant to
answer questions and at least one child would ogeing rather
than verbalizing responses. In same environmerd, ¢hildren
gained confidence from participating together. Veygung
children also had more difficulty in understandmgestions.

When working with very young children, thereforé,may be
necessary to have different means of asking questand to
carefully consider what kinds of questions childneay be able to
answer.

4.4.3 Evaluation as a process

A particular issue that arose was the degree tatwtiie process
of evaluation can be separated from the procesgerfiction with

a computer product. Often evaluation techniquessaparated to
the act of interaction, i.e. the evaluation takdésce after the
interaction. Alternatives that can be used at thmestime as
interaction, such as think-aloud are not suitaloleviery young

children due to the need to verbalise and reason.

When we asked the school children to draw a fawe@wharacter
from the game, most could carry out this task amdd discuss
the character with reference to the game. Howevith he

children in the nursery, this task largely faileddathe act of
drawing was seen as a different activity to the gafrhis raises
guestions about how to connect evaluation to tipeence of
interacting with a product.

5. LIMITATIONSAND FUTURE
DIRECTIONS

This study was a small exploratory study conductéttiin one
nursery and one school environment. We only usedwebsite,
although many games were available from this site] carried
out only one round of evaluations. Neverthelessbekeve that
the tentative findings are of interest in pointing some
difficulties in working with a distinct group of agputer users.
This is a challenging, but rewarding, group to werikh and it
was clear that they have specific needs in ternevalfuation. We
are continuing to work with the nursery school paipd explore
what kinds of evaluation are attractive and use€ulthem in
evaluating products designed for their use. Spetifi, we are
investigating methods that enable them to expresstienal
reactions to computer products.

16



6. CONCLUSIONS

Our study focused on computer games. This was twige
children with a familiar computer product so thae would
concentrate on the process of evaluation. Howavehelieve our
findings on evaluation are relevant to any intevacproduct such
as search systems. Increasingly researchers angiremg search
systems for use specifically by children. Usualigde systems
assume a certain level of literacy and so concentoa older
children. However, younger children are often albide use
computers and may want to search for informatiomhe T
information they wish and the methods that are gmete to
enable them to search may be very different froas¢hof other
users, which means that we need to have methodsabfiating
systems for this group of children.

Our study was aimed at understanding the challeafj@sorking
with young children. Obviously it was difficult tget data from
the young children. They can easily feel boredndbunderstand
some questions, cannot necessarily reason aboatiernpe, may
experience language barriers due to low vocabglasied may
have physical limitations such as hand and eyedtoation in
using computers. This has implications for the glesif search
systems for children but also for evaluation: eatiins of search
systems with very young children cannot rely on takatively
open-ended data gathering methods (such as intenadnd think-
aloud) common in search evaluations of older pedydsther can
search evaluations rely so strictly on the comparat
experimental method commonly seen in IR evaluatighsre the
same participants operate two or more versions gfséem for
fixed times and on given search tasks. Our expegiesuggests
that, given very young children are emotionallydri, evaluation
techniques will require to be flexible in copingthvichildren’s
emotional states (including boredom and shyness),facus on
concepts accessible, understandable and interestirgildren.
We are exploring such approaches now.

While the study conducted at the primary schoolhwiive
volunteer participants had indicated that there ewppssible
differences when working with children of differerages.
Children at primary school are more confident, lgagian
understand questions and instructions, and alsce Hastter
communications skills.

Several studies should be conducted in the nutsestain more
and richer data from the young children. Our fegtdy had the
additional merit to break the ice with the childrend let them
familiarise with the researcher. We expect thaeiferal studies
are conducted involving young children, perhaps pghecess of
getting data from them becomes easier and theilityalid
contribute to computer product development beccstresiger.
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