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Abstract (200 words) 

This paper addresses three questions regarding visitors’ interest during and after the 

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

“Can we support interest during the museum visit by mobile media?", and "Can we 

support visitors’ interest after the museum visit?". These three questions were tackled in 

a laboratory exhibition (study 1) and in an existing museum (study 2). The authors 

propose that mobile media in combination with a webpage can support visitors’ interest 

during and after the museum visit. Mobile devices were used to make the information 

immediately accessible (study 1 and 2), offer addition information (study 1) and allow 
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the bookmarking of interesting exhibits for easy access on a webpage after the visit 

(study 1 and 2). Results from a visitor questionnaire (study 2) indicate that four factors 

determine the interestingness of an exhibit, named "attraction power", "instant 

enjoyment", "familiarity", and "information value". Additional information on the 

mobile device within the exhibition seems to positively influence visit duration, 

evaluation of the exhibit and post-visit activity (study 1). Preliminary results indicate 

that immediate access to information during the visit also leads to a more positive 

evaluation of the museum and longer visit durations (study 2). 
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Main text (2957/3000 words) 

Introduction and Theoretical Background 

Museums, especially of science and technology, are more informal learning settings (cp. 

Malcolm, Hodkinson, & Colley, 2003; Mayr, 2007). They offer learning opportunities, 

but they do not have formal measures to ensure learning. This means that they have to 

rely on the interest of the visitors (Csikszentmihalyi & Hermanson, 1995; Rounds, 

2004; Treinen, 1988). Interest can exit prior to the visit (dispositional), or it can be 

triggered by and be active only in the specific situation in front of an exhibit 

(situational). Interest has many beneficial consequences, e.g. the use of more elaborate 

cognitive strategies for learning, increase of learning performance, or the higher 

importance of mastering a subject (cp. Wild, Krapp, & Winteler, 1992). This raises the 

question which characteristics an exhibit must have to be interesting to the visitor. 

Situational interest has been conceptualized as consisting of different sources or factors, 

e.g. exploration intention, novelty, instant enjoyment, challenge, and attention quality 
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(Chen, Darst, & Pangrazi, 2001), or meaningfulness, involvement, group work, puzzles, 

and computers (Mitchell, 1993). Situational interest can develop into dispositional 

interest (e.g. Hidi & Renninger, 2006), and different indicators of interest were 

proposed, e.g. focussed attention, positive feelings, stored value, repeated engagement, 

stored knowledge, and curiosity questions (Hidi & Renninger, 2006). If a museum 

context is conceptualized as an informal learning setting, provision of information and 

answering of questions also seem relevant. It might be possible to construct a scale out 

of these items and ask visitors to rate the personally most interesting exhibit on these 

items, to gain insight in the structure of interest in exhibits in museums of science and 

technology. 

Even if some exhibits are interesting to the visitor, supporting visitors’ interest 

during the museum visit is difficult: Visitors move through the museum to view the 

spatially distributed exhibits (e.g. Schwan, Zahn, Wessel, Huff, Herrmann, & Reussner, 

2008; Rounds, 2004; Serrell, 1998; Norman, 1993) so the support must either be with 

them all the time or available at every exhibit. Interest is fleeting (Csikszentmihalyi & 

Hermanson, 1995) as other exhibits strive for visitors’ attention (Rounds, 2004; 

Treinen, 1988), which means that the support must be immediately accessible even in a 

shared environment where other visitors may compete for the same support. The time 

frame is also limited, since museum fatigue often occurs after about 30 minutes (Davey, 

2005) and post-visit reflection is rare. Finally, visitors’ interests are heterogeneous, 

making it difficult to offer sufficient information in the limited physical space of an 

exhibition. We propose that mobile media can be used to support interest during the 

museum visit by offering interesting information immediately, on-the-sport, personally, 

and with the necessary breadth and depth, since they are carried by the visitors through 

the museum, allow immediate access to information in the ‘hot moment’ when the 

visitors are interested in an exhibit, are personal tools in the otherwise shared museum 
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environment, and can store vast amounts of information to address the heterogeneity of 

the visitors’ interests (for an overview of mobile media in museums see Wessel & 

Mayr, 2007). While offering visual electronic guidebooks might be beyond the 

possibilities of some museums, mobile phones increasingly become more powerful 

learning platforms (cp. The New Media Consortium and EDUCAUSE Learning 

Initiative, 2006, 2007, 2008). In the future, the mobile phones of most visitors will 

probably be equipped with Wireless Network cards, allowing museums to use the 

devices of the visitors to offer additional services (see Antoniou, & Lepouras, 2005, for 

the advantages using visitors’ devices). Museums will “only” have to provide the 

infrastructure (i.e. wireless network constrained to the museum website itself) and can 

otherwise focus on the content. Consequently it seems important to analyze the effects 

of providing (additional) information on the spot on visitors’ interest. 

Supporting interest and engagement with the topics beyond the museum visit is 

also difficult. Since visitors often want to see everything (e.g. “hurried visitor problem”, 

Hsi & Fait, 2005; “window-shopping” attitude, Treinen, 1988) they are often 

overwhelmed by the amount of information and spend insufficient time at the exhibit to 

decode the didactic information (e.g. Treinen, 1988; experiential mode of cognition, 

Norman, 1993). Additionally, communication with other people after the visit, which is 

important for learning (Allen, 2002), is difficult due to the lack of common ground. 

Some applications have been developed to facilitate remembrance of visit information, 

for example “Rememberer” at the Exploratorium in San Francisco (cp. Fleck et al., 

2002; Hsi & Fait, 2005) or “Learning Trails” (Peterson & Levene, 2003; Walker, 2006). 

We propose that the use of a bookmarking feature, called “Interest Trail”, that allows 

visitors to bookmark interesting exhibits and access them after the visit, can serve as a 

remembrance tool for personal reflection, and as a basis for common ground to talk with 
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other persons about their visit and want to analyze the effects of the “Interest Trail” on 

occupation with the exhibit and knowledge exchange after the visit. 

Research Questions 

This paper addresses three questions: 

1. What makes an exhibit interesting? 

2. Can we support interest during the museum visit by providing (additional) 

information via mobile media? 

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

exchange) after the museum visit by providing them with an ”Interest Trail”? 

Design and Experiments 

We have addressed these questions in two exhibitions. The first study (study 1) was 

conducted in a laboratory exhibition in the foyer of our institute with a small exhibition 

about nanotechnology called “NanoDialogue”. We used a two by two between subjects 

design consisting of the factors: additional information during the visit (yes/no) and 

Interest Trail after the visit (yes/no). Participants of each group did visit the exhibition 

alone with a small handheld computer (a Fujitsu-Siemens Pocket Loox 720, see figure 

1), but with different opportunities. In the conditions with additional information the 

participants could access information regarding background knowledge, chances and 

risks, and social consequences of nanotechnology for each exhibit. All participants 

could mark exhibits as interesting and access a website with the exhibit information 

after the visit, but only those in the conditions with an Interest Trail could additionally 

access a list of the bookmarked exhibits, making it easy for them to directly access the 

exhibits they found interesting during the visit. Participants of this study filled out an 

online questionnaire about one week prior to (pre-test: knowledge of the exhibition, 

previous museum visits, interest, and interest in nanotechnology), immediately (post-
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test: interest, interest in nanotechnology, knowledge, evaluation of the device and the 

exhibition, evaluation of the visit, usage of media, and socio-demographic variables) 

and about three weeks after the visit (follow-up: occupation with the exhibition subject, 

usage of exhibition website, knowledge exchange with others, evaluation of the 

exhibition, interest, interest in nanotechnology, knowledge, and demand characteristics). 

Due to the placement of the exhibition at our institute, we conducted this study with 

paid student participants (n = 62 for pre- and post-test, n = 52 for follow-up test). 

The second study (study 2) was done in the “Deutsches Museum Bonn”, a small 

museum about German high technology with about 100 heterogeneous exhibits on two 

levels. Since we did this study with voluntary visitors of the museum and we were not 

allowed to provide additional content, we decided to focus on the effects of immediate 

access to the available information in the museum in combination with having access to 

the Interest Trail after the visit (experimental group, see figure 2 and 3) in comparison 

to regular visitors who did visit the museum without any mobile device (control group). 

Both of the two groups had access to a website which contained all information of the 

exhibition, including additional information from the museum catalogue, but only the 

experimental group did also have an Interest Trail page where they could immediately 

access the information they found interesting during their visit (see figure 4). Since the 

museum consisted of very heterogeneous exhibits it was ideally suited to analyse which 

factors make an exhibit interesting. We also looked at the effect of immediate access to 

the exhibit information and access to the Interest Trail on visitor behaviour. Visitors 

answered a questionnaire immediately (post-test: condition and aims of the visit, 

previous museum visits, evaluation of the most interesting exhibit, rating of the least 

interesting exhibit, evaluation of the museum visit, interest in science and technology, 

evaluation of companions during museum visits, self-reported knowledge, evaluation 
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and usage of the electronic guidebooka, evaluation of the museum, and socio-

demographic variables) and (if they so choose) about six weeks after the visit (follow-

up-test: occupation with the exhibition subjects, knowledge exchange, evaluation of the 

museum, planned further occupation with the exhibition subjects, evaluation of the 

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

Results 

We first describe the general results of each study before we address the research 

questions. 

Regarding Study 1 

Since our participants were students, they correspondingly had a high education level 

(all did study or had studied), a relatively low mean age (25,32 years), and consisted of 

more women than men. However, there were no significant differences in the four 

conditions. Most of the participants (59/62) did visit a museum during the last year, but 

they knew little about nanotechnology and had little prior interest in the subject. They 

reported that they liked the participation in the study, but would not have visited the 

exhibition without it, mostly due to “time constraints”. While most would recommend 

the exhibition to others, only about half of the participants would like to visit it again. 

The device was evaluated as new but as very easy to use and all participants were online 

at least once a week with 88,7% having a private Internet access. 

Regarding Study 2 

Study 2 is currently being analysed – more detailed information will be available at time 

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

                                                 

a only in the experimental group which did visit the museum with the electronic 

guidebook  
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high drop out during the course of the study (see figure 5). We also noticed that a part of 

the visitors did not use the electronic guidebook as indicated by self-reports in the post-

visit questionnaire and the created logfiles. Since we can only expect an effect of the 

guidebook if the visitors are actually using it, we decided to split the experimental group 

into users and non-users of the guide. Unfortunately, this might confound the effect of 

the guidebook with other variables that might have contributed to the usage of the 

guide, e.g. higher dispositional interest, goals of the visit, prior knowledge, or computer 

literacy. We are currently looking for a way to parallelize users, non-users and 

participants of the control group to reduce this problem. 

Research Question 1: What makes an exhibit interesting? 

In study 2 we asked normal visitors (without the guide) immediately after the visit to 

remember the exhibit they found most interesting and indicate their agreement to 

fourteen statements about it. These statements were based on components and indicators 

of interest. A Principal Component Analysis with Varimax Rotation (Kaiser 

Normalization) was calculated (n = 104). The resulting four factor solution explained 

about 61% of the variance. We labelled the factors (factor loadings of the variables in 

brackets all at least > .5): Attraction Power1 (stimulated engagement, attracted attention, 

stimulated discussion, is challenging), Instant Enjoyment (entertaining, liking, 

immediate fun), Familiarity (repeated engagement, previous knowledge, personal 

relevance, not new), and Information Value (provided much information, answered 

many questions). 

Research Questions 2: Can we support interest during the museum visit by 

providing (additional) information via mobile media? 

                                                 

1 A similar concept is used in museum research, hence the name. 
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In study 1, all participants said that they had found objects or information in the 

exhibition that stimulated their interest, and that they were engaged intensively with the 

exhibition. Participants who had access to additional information spend significantly 

more time in the exhibition (on average an hour compared to about 33 minutes). The 

engagement with the topic of the exhibition showed only a small but significant 

difference: participants who could access additional information did describe the 

information more often with their own words. Provision of additional information had a 

positive effect on the exhibition rating regarding available information in the exhibition, 

size, and correspondence of the exhibition with pre-visit expectations. They also agreed 

more that the exhibition designers were trying to convey knowledge. On the other hand, 

we found no self-reported differences in interest between the groups with and without 

additional information. While interest for nanotechnology increased immediately after 

the visit compared to the pre-test (and decreased again three weeks after the visit), the 

differences between the groups were not significant. 

In study 2, we provided immediate access to information (always in combination with 

access to the Interest Trail after the visit). Currently we are analysing the data, but it 

seems that, besides significantly increasing the visit duration, providing immediate 

access to the information also has positive influence for the users of the guide on the 

evaluation of the visit and the museum. There seem to be two main factors: 

dispositional interest in science and technology and the usage of the guide. 

Research Question 3: Can we support visitors’ interest (e.g. occupation with the 

subject/knowledge exchange) after the museum visit by providing them with an 

”Interest Trail”? 

In study 1, only nine of 62 student participants did access the website (five had an 

Interest Trail, four did not), with an average time on the website of about two minutes. 

Participants of the follow-up-test (n=52) often gave “lack of time” as reason that they 
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did not visit the website (26/52), followed by forgetting to do so (8/52) and lack of 

interest (6/52). In the follow-up-test we found no significant differences in post-visit 

activity between those who had an Interest Trail available and those who had not. While 

the participants evaluated the Interest Trail as meaningful and would like to have it for 

other museum visits, it does not seem to have a motivating effect for further occupation 

with the topic, when the topic itself is not of dispositional interest. Participants also 

stated that the pre- and post-visit activity they do most often is a conversation about the 

subject with the companion of their visit, while conversations with persons who did not 

visit the exhibition are rare. This reduces the usefulness of the Interest Trail since it is 

possible to attain common ground with their companion without using it (the 

companion has probably seen the same exhibits). However, the provision of additional 

information during the visit did result in a significant increase in post-visit activity. 

Participants with additional information reported that they occupied themselves with the 

exhibition theme “nanotechnology” more often than those who did not have additional 

information, albeit on a very low (absolute) level of interest. 

In study 2, the users of the electronic guidebook in the experimental group showed 

increased conversation with fellow visitors after the visit and were more likely to access 

content of the website. 

Discussion 

These results regarding the interestingness of exhibits in science and technology 

museums indicate that an interesting exhibit must attract visitors’ attention, visitors 

must be able to enjoy it instantly, the exhibit must strike a connection to the visitors’ 

prior knowledge, and provide additional, previously unknown information. 

Regarding the support of interest during the museum visit by mobile media, the 

results indicate that there is a demand for additional information during the visit and 
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that mobile media can provide access to this information. However, in study 1, it was 

difficult to show positive effects besides an increase in visit duration and evaluation of 

the exhibition. This is probably due to the high extrinsic motivation of the paid student 

subjects in study 1 and their low general interest in the subject. This was one major 

reason to conduct the second study in a museum with normal visitors. A difficulty of 

study 2 is that we could not add additional content nor supervise the visitors as closely 

as we did in our laboratory exhibition. However, the logfiles created by the device give 

a clear indication whether and to what degree the device was used beyond the visitors’ 

answers on the questionnaire. 

In regard to the support of visitors’ interest after the museum visit it seems to be 

necessary to use the “hot moment” during visitors interest in the exhibition, since 

visitors who had additional information showed more post-visit activity regarding the 

exhibition topic (study 1).  However, this data is based on self-reports and could be 

affected by a memory bias (e.g. availability heuristic due to more frequent confrontation 

with the subject in the exhibition). Other, non-self-report based measures would be 

necessary to exclude this alternative explanation. The guide with immediate access to 

all information and the possibility to bookmark information in study 2 seemed to 

facilitate post-visit activity. Since this effect is only detectable if the participants of the 

experimental group are split into users and non-users of the guide, confounding 

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

Conclusion 

The studies indicate that four factors determine whether an exhibit is interesting and 

that mobile devices can support interest during and after the museum visit. Currently, 

mobile devices are or were used only by a few museums in this or a similar fashion. 

Normal visitors (cp. study 2) were often unfamiliar with mobile devices and this kind of 
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functionality to enhance the museum visit. In the future, devices of the visitors might be 

used to provide these kinds of services, which will probably increase acceptance and 

usage. It depends on the museums to offer their visitors additional information (e.g. by 

providing a museum internal wireless network and providing two front-ends to access 

the content, one for small devices like Smartphones and the other for regular computers) 

with the ability to bookmark information and access it after the visit. 
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Figure Captions 

 

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

walls were displayed as interactive image on the device to allow the selection of 

individual exhibits. 
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Figure 2: The electronic guidebook used in the second study (Deutsches Museum 

Bonn). A map was used to allow the selection of the exhibits. 
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Figure 3: Functions of the electronic guidebook in study 2. The graphics show the 

selection of an exhibit on the map and the bookmarking of information about the 

exhibit. 
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Figure 4: Website used in study 2. The control group had also access to this website 

albeit without the option “gemerkte Informationen” [“memorized information” = 

Interest Trail]. 
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Figure 5: Participant drop out in study 2 from filling out the questionnaire after the 

visit, wanting to have a login for the website, agreement to fill-out a follow-up 

questionnaire, visiting the website, accessing informational content and actually filling 

out the follow-up questionnaire. 


