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Abstract (200 words)

This paper addresses three questions regardingrgisnterest during and after the

visit of museums of science and technology: "Whakes an exhibit interesting?",

“Can we support interest during the museum visitimopile media?”, and "Can we
support visitors’ interest after the museum visiftfiese three questions were tackled in
a laboratory exhibition (study 1) and in an exigtmuseum (study 2). The authors
propose that mobile media in combination with a pag® can support visitors’ interest
during and after the museum visit. Mobile devicesewsed to make the information

immediately accessible (study 1 and 2), offer adidiinformation (study 1) and allow
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the bookmarking of interesting exhibits for easgesms on a webpage after the visit
(study 1 and 2). Results from a visitor questiorméstudy 2) indicate that four factors
determine the interestingness of an exhibit, natagdaction power", "instant
enjoyment”, "familiarity”, and "information valueAdditional information on the
mobile device within the exhibition seems to pesiy influence visit duration,
evaluation of the exhibit and post-visit activistydy 1). Preliminary results indicate

that immediate access to information during thé giso leads to a more positive

evaluation of the museum and longer visit durati@bsdy 2).
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Introduction and Theoretical Background

Museums, especially of science and technologymane informal learning settings (cp.
Malcolm, Hodkinson, & Colley, 2003; Mayr, 2007). &hoffer learning opportunities,
but they do not have formal measures to ensuraitearThis means that they have to
rely on the interest of the visitors (Csikszentniyh& Hermanson, 1995; Rounds,
2004; Treinen, 1988). Interest can exit prior t® ¥isit (dispositional), or it can be
triggered by and be active only in the specifiaaion in front of an exhibit
(situational). Interest has many beneficial conseges, e.g. the use of more elaborate
cognitive strategies for learning, increase ofrieay performance, or the higher
importance of mastering a subject (cp. Wild, KragWinteler, 1992). This raises the
questiornwhich characteristics an exhibit must have to be iteresting to the visitor.
Situational interest has been conceptualized asistong of different sources or factors,

e.g. exploration intention, novelty, instant enjeymh challenge, and attention quality
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(Chen, Darst, & Pangrazi, 2001), or meaningfulnesslvement, group work, puzzles,
and computers (Mitchell, 1993). Situational intéien develop into dispositional
interest (e.g. Hidi & Renninger, 2006), and diffgrandicators of interest were
proposed, e.g. focussed attention, positive fegiatpred value, repeated engagement,
stored knowledge, and curiosity questions (Hidi &Ringer, 2006). If a museum
context is conceptualized as an informal learngtgrgy, provision of information and
answering of questions also seem relevant. It nbghtossible to construct a scale out
of these items and ask visitors to rate the petlsgomest interesting exhibit on these
items,to gain insight in the structure of interest in @its in museums of science and
technology

Even if some exhibits are interesting to the vissopporting visitors’ interest

during the museum visitis difficult: Visitors move through the museumview the
spatially distributed exhibits (e.g. Schwan, Zalessel, Huff, Herrmann, & Reussner,
2008; Rounds, 2004; Serrell, 1998; Norman, 1993hesupport must either be with
them all the time or available at every exhibitehest is fleeting (Csikszentmihalyi &
Hermanson, 1995) as other exhibits strive for ersitattention (Rounds, 2004;
Treinen, 1988), which means that the support mesirionediately accessible even in a
shared environment where other visitors may comjoetthe same support. The time
frame is also limited, since museum fatigue oftecuos after about 30 minutes (Davey,
2005) and post-visit reflection is rare. Finallysitors’ interests are heterogeneous,
making it difficult to offer sufficient informatiom the limited physical space of an
exhibition. We propose that mobile media can bel usesupport interest during the
museum visit by offering interesting informationnmadiately, on-the-sport, personally,
and with the necessary breadth and depth, singeatieecarried by the visitors through
the museum, allow immediate access to informatiaieé ‘hot moment’ when the

visitors are interested in an exhibit, are perstmalk in the otherwise shared museum
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environment, and can store vast amounts of infaondb address the heterogeneity of
the visitors’ interests (for an overview of mohitedia in museums see Wessel &
Mayr, 2007). While offering visual electronic gumeks might be beyond the
possibilities of some museums, mobile phones istngdy become more powerful
learning platforms (cp. The New Media Consortiurd &DUCAUSE Learning
Initiative, 2006, 2007, 2008). In the future, thebite phones of most visitors will
probably be equipped with Wireless Network cartlsyang museums to use the
devices of the visitors to offer additional serg¢eee Antoniou, & Lepouras, 2005, for
the advantages using visitors’ devices). Museuntis'evily” have to provide the
infrastructure (i.e. wireless network constrainethie museum website itself) and can
otherwise focus on the content. Consequently insaenportanto analyze the effects
of providing (additional) information on the spat wisitors’ interest

Supporting interest and engagement with the topicbeyond the museum visiis

also difficult. Since visitors often want to seeesxthing (e.g. “hurried visitor problem”,
Hsi & Fait, 2005; “window-shopping” attitude, Trein, 1988) they are often
overwhelmed by the amount of information and spesdfficient time at the exhibit to
decode the didactic information (e.g. Treinen, 1@8&®eriential mode of cognition,
Norman, 1993). Additionally, communication with ettpeople after the visit, which is
important for learning (Allen, 2002), is difficutiue to the lack of common ground.
Some applications have been developed to faciliEateembrance of visit information,
for example “Rememberer” at the Exploratorium im $Faancisco (cp. Fleck et al.,
2002; Hsi & Fait, 2005) or “Learning Trails” (Peten & Levene, 2003; Walker, 2006).
We propose that the use of a bookmarking feataléec“Interest Trail”, that allows
visitors to bookmark interesting exhibits and asdbgm after the visit, can serve as a

remembrance tool for personal reflection, and laasas for common ground to talk with
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other persons about their visit and wamtinalyze the effects of the “Interest Trail” on

occupation with the exhibit and knowledge exchaaftgr the visit

Research Questions

This paper addresses three questions:

1. What makes an exhibit interesting?

2. Can we support interest during the museum bysfiroviding (additional)
information via mobile media?

3. Can we support visitors’ interest (e.g. occupatvith the subject/knowledge

exchange) after the museum visit by providing thveith an "Interest Trail”?

Design and Experiments

We have addressed these questions in two exhibititme first study (study 1) was
conducted in a laboratory exhibition in the foyéoar institute with a small exhibition
about nanotechnology called “NanoDialogue”. We ustdo by two between subjects
designconsisting of the factors: additional informatiduring the visit (yes/no) and
Interest Trall after the visit (yes/no). Participaof each group did visit the exhibition
alone with a small handheld computer (a Fujitsu¥teies Pocket Loox 720, see figure
1), but with different opportunities. In the conalits with additional information the
participants could access information regardinggemund knowledge, chances and
risks, and social consequences of nanotechnolaggaich exhibit. All participants
could mark exhibits as interesting and access &ieelith the exhibit information
after the visit, but only those in the conditionghvan Interest Trail could additionally
access a list of the bookmarked exhibits, makirggy for them to directly access the
exhibits they found interesting during the visiartcipants of this study filled out an
online questionnaire about one week prior to (pst:tknowledge of the exhibition,

previous museum visits, interest, and interesamotechnology), immediately (post-
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test: interest, interest in nanotechnology, knogéedvaluation of the device and the
exhibition, evaluation of the visit, usage of mediad socio-demographic variables)
and about three weeks after the visit (follow-ugcupation with the exhibition subject,
usage of exhibition website, knowledge exchangh wfibers, evaluation of the
exhibition, interest, interest in nanotechnologyWwledge, and demand characteristics).
Due to the placement of the exhibition at our tng#i, we conducted this study with
paid student participants (n = 62 for pre- and pest, n = 52 for follow-up test).

The second study (study 2) was done in the “Deetsthuseum Bonn”, a small
museum about German high technology with abouthiiH3@rogeneous exhibits on two
levels. Since we did this study with voluntary i0ss of the museum and we were not
allowed to provide additional content, we decidedbcus on the effects of immediate
access to the available information in the musaugombination with having access to
the Interest Trall after the visiéXperimental groupsee figure 2 and 3) in comparison
to regular visitors who did visit the museum withany mobile devicecontrol group.
Both of the two groups had access to a websitewdoatained all information of the
exhibition, including additional information frorhé museum catalogue, but only the
experimental group did also have an Interest Pagje where they could immediately
access the information they found interesting dytireir visit (see figure 4). Since the
museum consisted of very heterogeneous exhihiastideally suited to analyse which
factors make an exhibit interesting. We also lockethe effect of immediate access to
the exhibit information and access to the Intefeatl on visitor behaviour. Visitors
answered a questionnaire immediately (post-tesidition and aims of the visit,
previous museum visits, evaluation of the mostregeng exhibit, rating of the least
interesting exhibit, evaluation of the museum vyisiterest in science and technology,

evaluation of companions during museum visits -ssbrted knowledge, evaluation
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and usage of the electronic guidebbakaluation of the museum, and socio-
demographic variables) and (if they so choose) tfiguweeks after the visit (follow-
up-test: occupation with the exhibition subjectspwledge exchange, evaluation of the
museum, planned further occupation with the exioibisubjects, evaluation of the

website, evaluation of the Interest Tfaihterest, pre- and post-visit activity).

Results

We first describe the general results of each shedgre we address the research
questions.

Regarding Study 1

Since our participants were students, they corredipgly had a high education level
(all did study or had studied), a relatively lowaneage (25,32 years), and consisted of
more women than men. However, there were no sagmfidifferences in the four
conditions. Most of the participants (59/62) didive museum during the last year, but
they knew little about nanotechnology and hacelifttior interest in the subject. They
reported that they liked the participation in thedy, but would not have visited the
exhibition without it, mostly due to “time constnés”. While most would recommend
the exhibition to others, only about half of thetdpants would like to visit it again.
The device was evaluated as new but as very easetand all participants were online
at least once a week with 88,7% having a privateriet access.

Regarding Study 2

Study 2 is currently being analysed — more detaiémmation will be available at time

of conference. Due to the voluntary participatiémarmal visitors in study 2 we had a

®only in the experimental group which did visit timeseum with the electronic

guidebook
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high drop out during the course of the study (sgaé 5). We also noticed that a part of
the visitors did not use the electronic guidebo®kndicated by self-reports in the post-
visit questionnaire and the created logfiles. Siweecan only expect an effect of the
guidebook if the visitors are actually using it, decided to split the experimental group
into users and non-users of the guide. Unfortupatieis might confound the effect of
the guidebook with other variables that might heeetributed to the usage of the
guide, e.g. higher dispositional interest, goalthefvisit, prior knowledge, or computer
literacy. We are currently looking for a way to ai#lize users, non-users and
participants of the control group to reduce thisigbem.

Research Question 1: What makes an exhibit intereisig?

In study 2 we asked normal visitors (without thedgdiimmediately after the visit to
remember the exhibit they found most interestingdjiadicate their agreement to
fourteen statements about it. These statementshasexl on components and indicators
of interest. A Principal Component Analysis withriieax Rotation (Kaiser
Normalization) was calculated (n = 104). The resgltour factor solution explained
about 61% of the variance. We labelled the fadffastor loadings of the variables in
brackets all at least > .S)ttraction Powet (stimulated engagement, attracted attention,
stimulated discussion, is challenginl)stant Enjoymengentertaining, liking,

immediate fun)Familiarity (repeated engagement, previous knowledge, personal
relevance, not new), aridformation Valugprovided much information, answered
many questions).

Research Questions 2: Can we support interest durgnthe museum visit by

providing (additional) information via mobile media?

! A similar concept is used in museum research, dvéme name.
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In study 1, all participants said that they hadhbobjects or information in the
exhibition that stimulated their interest, and ttily were engaged intensively with the
exhibition. Participants who had access to addifiamformation spend significantly
more time in the exhibition (on average an hour garad to about 33 minutes). The
engagement with the topic of the exhibition showely a small but significant
difference: participants who could access additiorfarmation did describe the
information more often with their own words. Progrs of additional information had a
positive effect on the exhibition rating regardangailable information in the exhibition,
size, and correspondence of the exhibition withyisé expectations. They also agreed
more that the exhibition designers were tryingdaowey knowledge. On the other hand,
we found no self-reported differences in interedtdeen the groups with and without
additional information. While interest for nanotecology increased immediately after
the visit compared to the pre-test (and decreageith ahree weeks after the visit), the
differences between the groups were not significant

In study 2, we provided immediate access to inféiongalways in combination with
access to the Interest Trail after the visit). €atly we are analysing the data, but it
seems that, besides significantly increasing tee @uration, providing immediate
access to the information also has positive intteeior the users of the guide on the
evaluation of the visit and the museum. There sieelpe two main factors:
dispositional interest in science and technology the usage of the guide.

Research Question 3: Can we support visitors’ integst (e.g. occupation with the
subject/knowledge exchange) after the museum vidiyy providing them with an
"Interest Trail™?

In study 1, only nine of 62 student participants alccess the website (five had an
Interest Trail, four did not), with an average tiorethe website of about two minutes.

Participants of the follow-up-test (n=52) often gdlack of time” as reason that they
9/20
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did not visit the website (26/52), followed by fetgng to do so (8/52) and lack of
interest (6/52). In the follow-up-test we found significant differences in post-visit
activity between those who had an Interest Trailable and those who had not. While
the participants evaluated the Interest Trail aammgful and would like to have it for
other museum visits, it does not seem to have avatiwtg effect for further occupation
with the topic, when the topic itself is not of plisitional interest. Participants also
stated that the pre- and post-visit activity theynabst often is a conversation about the
subject with the companion of their visit, whilene@rsations with persons who did not
visit the exhibition are rare. This reduces thdfulsess of the Interest Trail since it is
possible to attain common ground with their compamwithout using it (the

companion has probably seen the same exhibits) eMemthe provision of additional
information during the visit did result in@gnificant increase in post-visit activity
Participants with additional information reportéat they occupied themselves with the
exhibition theme “nanotechnology” more often thaose who did not have additional
information, albeit on a very low (absolute) lewéinterest.

In study 2, the users of the electronic guideboothe experimental group showed
increased conversation with fellow visitors aftee visit and were more likely to access

content of the website.

Discussion

These results regarding theerestingness of exhibitsn science and technology
museums indicate that an interesting exhibit mtist@ visitors’ attention, visitors
must be able to enjoy it instantly, the exhibit trgtsike a connection to the visitors’
prior knowledge, and provide additional, previoushknown information.
Regarding thesupport of interest during the museum visit by mohlie media the

results indicate that there is a demand for addicnformation during the visit and
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that mobile media can provide access to this inédion. However, in study 1, it was
difficult to show positive effects besides an irage in visit duration and evaluation of
the exhibition. This is probably due to the highrigsic motivation of the paid student
subjects in study 1 and their low general inteiresihe subject. This was one major
reason to conduct the second study in a museumnaithal visitors. A difficulty of
study 2 is that we could not add additional contemtsupervise the visitors as closely
as we did in our laboratory exhibition. Howevee thgfiles created by the device give
a clear indication whether and to what degree #wiced was used beyond the visitors’
answers on the questionnaire.

In regard to thesupport of visitors’ interest after the museum vidi it seems to be
necessary to use the “hot moment” during visitotsriest in the exhibition, since
visitors who had additional information showed mpost-visit activity regarding the
exhibition topic (study 1). However, this datd&sed on self-reports and could be
affected by a memory bias (e.g. availability hdizidue to more frequent confrontation
with the subject in the exhibition). Other, nontseport based measures would be
necessary to exclude this alternative explanafibe.guide with immediate access to
all information and the possibility to bookmarkanination in study 2 seemed to
facilitate post-visit activity. Since this effest only detectable if the participants of the
experimental group are split into users and nomsuskthe guide, confounding

variables might be responsible for this result.(ganls of the visit, prior interest).

Conclusion

The studies indicate thaiur factorsdetermine whether an exhibit is interesting and
that mobile devices can support intemsting andafter the museum visit. Currently,
mobile devices are or were used only by a few mmsan this or a similar fashion.

Normal visitors (cp. study 2) were often unfamileth mobile devices and this kind of
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functionality to enhance the museum visit. In thieife, devices of the visitors might be
used to provide these kinds of services, which pvidbably increase acceptance and
usage. It depends on the museums to offer theiosssadditional information (e.g. by
providing a museum internal wireless network ara/jling two front-ends to access
the content, one for small devices like Smartph@mesthe other for regular computers)

with the ability to bookmark information and accésatter the visit.
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Figure Captions

Figure 1: The electronic guide used in study 1 (laboratodilgtion). The exhibition

walls were displayed as interactive image on thaceeto allow the selection of

individual exhibits.
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fi

Figure 2: The electronic guidebook used in the second stDéytsches Museum

Bonn). A map was used to allow the selection ofetkiabits.

17120



Wessel, D., Zahn, C., & Hesse, F.W. (2008) Nodefi820

Figure 3: Functions of the electronic guidebook in study2e graphics show the
selection of an exhibit on the map and the bookmgr&f information about the

exhibit.
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Figure 4: Website used in study 2. The control group had atsess to this website
albeit without the option “gemerkte Informationdfthemorized information” =

Interest Trall].
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Figure 5: Participant drop out in study 2 from filling olnet questionnaire after the
visit, wanting to have a login for the website,egment to fill-out a follow-up
questionnaire, visiting the website, accessingrmédional content and actually filling

out the follow-up questionnaire.
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