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Technologists working in informal educational 
settings must adapt instructional design mod- 
els to special needs. This article describes the 
analysis, design, development, implementa- 
tion and evaluation of an interactive videodisc 
exhibit at a natural history museum. Advan- 
tages of using an existing videodisc are dis- 
cussed and design requirements for museum 
environments and interactive videodisc-based 
exhibits are examined. Data are presented 
suggesting that systematically designed 
videodisc exhibits can attract and hold 
visitors" attention for longer periods of time 
than conventional exhibits. 
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O Museums differ from other educational and 
training settings in two important respects: 

• People who go to museums do so by choice 
and freely choose their own activities (Linn, 
1981). These non-captive learners will re- 
main at an exhibit only as long as it holds 
their attention. 

• Museum exhibits must be adaptable to a 
wide range of visitors in terms of age, inter- 
est, ability, and personal preference (Ameri- 
can Association of Museums, 1992). 

The educational value of museum exhibits 
depends, in part, on their ability to attract and 
hold people's attention (e.g., Koran, Foster, & 
Koran, 1989; Peart, 1984). Though attention is 
not believed to be the only determinant of 
learning, it is still viewed as one of the more 
powerful predictors of what individuals learn 
(Kulhavy, Schwartz, & Peterson, 1986), particu- 
larly from museum exhibits (Wittlin, 1968; 
Shettel, 1973; Koran, Koran, & Longino, 1986; 
Koran, Koran, Dierking & Foster, 1988). Simi- 
larly, viewing time, one measure of holding 
power and attention, is consistently correlated 
with cognitive and affective outcomes in 
museum settings (e.g., Falk, 1983; Peart, 1984; 
Koran, Foster, & Koran, 1989). Unfortunately, 
the average viewing ~me of museum exhibits 
ranges from about 20 seconds (Clowes & Wolff, 
1980) to approximately 45 seconds (Van 
Rennes, 1981). It appears that, on average, vis- 
itors may spend less than a minute examining 
a single museum exhibit. 

One reason conventional exhibits fail to gain 
and sustain viewers' attention may be that they 
are often passive in nature. Although muse- 
ums strive to make visits active experiences, 
common media presentations, such as slide 
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shows, films and text labels, require little inter- 
action (Allen, 1986). Visitors are unable to 
actively investigate or control information flow. 
It is also difficult to adapt linear presentations 
to the general public's varied abilities and inter- 
ests, thus content is often calibrated to the 
needs of an average visitor. To allow visitors to 
adapt their experience, a number of museums 
and parks across the United States have  
adopted videodisc technology (Nash, 1992; 
Morrisse}~ 1991; Screven, 1990; Binder, 1987). 

PROJECT OVERVIEW 

The San Diego Natural History Museum has 
undertaken major revisions of its public exhib- 
its to increase attendance and improve its edu- 
cational value. The Chapman Grant Hall of 
Desert Ecology, one of the new exhibit areas, 
depicts relationships among southwestern des- 
ert organisms and their environment. Its pri- 
mary goal is to show visitors that deserts are 
places of immense beaut36 diversity, and value, 
instead of barren and infertile wastelands. 

The hall features a walk-through desert 
environment which recreates the Anza-Borrego 
Desert State Park. It contains a 120-foot dio- 
rama, a discovery lab, and eight live arthropod 
displays. At the center of the hall are two inter- 
active videodisc exhibits, both featuring the 
Desert Explorations program (Diamond, Bond, 
& Hirumi, 1989). Desert Explorations gives vis- 
itors the opportunity to explore and gain more 
information about the specimens on display in 
the Hall. 

PROGRAM DESIGN 

While a number of strategies and procedures 
concerning the process of exhibit development 
have been published (e.g., Bruman, 1975; Neal, 
1976; Hipschman, 1980, 1987; Konikow, 1984, 
1986; Oppenheimer, 1986), use of standardized 
models for the systematic design of exhibits 
appea r s  to be rare. Screven (1990) recom- 
mended that referring to published materials 
on instructional design, "would be helpful for 
those interested in designing educational mate- 

rials for computers in exhibit settings" (p. 132). 
A systematic procedure for designing instruc- 
tion (Dick & Carey, 1990) therefore was 
adapted for creation of this exhibit. The entire 
process consisted of several steps and phases. 
In the analysis phase, data were collected 
regarding current media use and the concerns 
of museum personnel. Constraints imposed by 
the museum environment were examined, as 
was the feasibility of adapting an existing 
videodisc for an exhibit. In the design phase, 
the videodisc and hardware were selected and 
purchased, and general program content was 
determined. During the development phase a 
user interface was created and several working 
prototypes were tried out with museum per- 
sonnel and selected visitors. In the evaluation 
phase, the final program was field tested after 
installation in the Desert Hall. 

Analysis Phase 

Front-end analysis efforts (Rossett, 1987) 
focused on interviews with museum adminis- 
trators, policy makers, and technical personnel 
including curators, exhibit designers and art- 
ists. Twenty museum visitors were also inter- 
viewed and an additional twenty were 
observed touring exhibits. Existing data, in- 
cluding attendance records and the museum's 
master plan, were reviewed and an inventory 
of all current museum exhibits was conducted. 

The public exhibits are divided into eight 
major sections made up of both thematic areas 
(e.g., endangered species) and regional halls 
(e.g., Chapman Grant Hall of Desert Ecology). 
The public exhibits cover approximately 26,000 
square feet and display over 10,000 different 
specimens and models. Most exhibits are 
accompanied by one to three paragraphs of 
text. Some 100 pictures and diagrams are sup- 
ported by larger blocks of text of up to ten 
paragraphs. Two slide-tape presentations, a 
film with audio, two separate audio tapes, and 
one continuous videotape are used. 

Although some of the museum personnel 
felt that static text and images played an 
important role in museum exhibits, allowing 
visitors control over information access, they 
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also thought that these exhibits limited visitors' 
experiences. They felt that exhibits could be 
improved by providing information related to 
individual needs and interests. Many thought 
that the readability level of the text labels was 
too high, relying heavily on scientific terms and 
jargon. With regard to the linear, fixed-paced 
audiovisual presentations, most felt that those 
in the museum were aesthetically unappealing. 
They required costly and unreliable hardware 
and software, discouraged active participation, 
and allowed little control. 

These limitations were particularly critical 
when the characteristics of museum visitors, as 
indicated by the results of the front-end analy- 
sis, were considered. Visitors were of any age 
and any educational level with diverse back- 
grounds and interests. They casually viewed 
exhibits and only looked at whatever interested 
them. Observations of museum visitors indi- 
cated that they tended to stop and look at 
exhibits which moved or could be made to do 
something (e.g., a slide show could be started). 
Visitors also spent much of their time touching 
exhibits they were allowed to handle, and often 
interacted with companions and other visitors. 

Analysis results suggested that visitors were 
more attracted to and engaged by exhibits that 
required some sort of participation. Thus, 
museum personnel decided to explore the 
potential of utilizing computer technology. 
Interactive video exhibits, for example, can 
provide users with short, exciting presenta- 
tions that attract and sustain interest through 
sound, motion, photographs, computer graph- 
ics, and text. Unlike static exhibits and linear 
media, interactive video exhibits allow users to 
search through images at their own pace, creat- 
ing their own pathways through networked 
information. They can then learn what they 
want, when they want it. 

Interactive video programs can be expensive 
to develop and the availability of suitable stock 
photographs and footage of the desert to pro- 
duce an original videodisc was in question. 
Producing a videodisc designed to meet the 
specific requirements of the Desert Hall was 
estimated to cost about $50,000. Thus, commer- 
cially available videodiscs were reviewed and a 
product that contained sufficient desert images 

was identified. Adapting commercially avail- 
able videodiscs offers an important alternative 
to producing new videodiscs. One can take an 
existing disc, select relevant images, overlay 
pictures with new graphics, sound and text, 
add menus and help screens, and provide dif- 
ferent pathways for exploration. Although the 
chosen videodisc contained no relevant motion 
sequences, it was felt that there were enough 
still images (over 300) to develop an informa- 
tion-rich interactive program. 

Design Phase 

Content for the desert ecology videodisc pro- 
gram was specified, its goals and objectives 
defined, hardware and software for develop- 
ment were purchased, and an implementation 
and evaluation plan was developed. Each rele- 
vant image from the videodisc was cataloged in 
terms of species, frame number, and cinematic 
structure (e.g., camera angle, close up). A total 
of 325 still images representing 97 desert spe- 
cies was identified, including mammals, birds, 
reptiles, arthropods, and plants. Information 
about each species included its adaptation to 
the desert; ecological relationships (such as 
competition and predator/prey relationships); 
common and scientific names; species status 
(e.g., threatened, endangered); typical behav- 
iors such as feeding, mating, and defense; hab- 
itat; prints and tracks; and vocalizations. 

Initial information for text portions of the 
videodisc program was identified by curators 
and through library research. Information 
deemed ambiguous or of little interest to visi- 
tors by subject matter experts was eliminated 
and, in some cases, more compelling informa- 
tion about a species was added. Several species 
were presented in as many as ten images, usu- 
ally with computer text superimposed over 
video so as not to obscure the image's import- 
ant elements. 

The goal of the program was to help 
museum visitors appreciate and understand 
the diversity of desert life and the complexity 
of its ecolog3a Program objectives derived from 
these goals included: 

• Over 50% of the people who enter the Chap- 
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man Grant Hall of Desert Ecology will choose 
to watch or interact with the interactive pro- 
gram for at least one minute and access 
more information about a specific species at 
least once. 

• Those interacting with the videodisc exhibit 
will describe the desert as a diverse ecosys- 
tem which contains an abundance of interre- 
lated organisms and choose to preserve the 
desert's natural beauty. 

Visitor characteristics guided the selection 
and the planned installation of the videodisc 
exhibit. The computer software and input 
devices had to be easy to use and durable since 
many visitors have little to no computer experi- 
ence and the program was to be used fre- 
quently. Therefore, an infrared touch-screen 
system was selected. Since visitors tend to be 
intolerant of delays in exhibit response, author- 
ing software was selected that used a fast, but 
relatively simple, interpreted language and a 
videodisc player was selected that could access 
disc images quickly. In addition, installation of 
two videodisc programs was planned. In one, 
the touch-screen monitor was placed about 
three and a half feet from the ground, to allow 
both adults and older children to interact with 
the program. In the other, the touch screen was 
placed about three feet from the ground to pro- 
vide easier access to young children and indi- 
viduals in wheelchairs. Both videodisc exhibits 
were identical in content and included a sec- 
ond, larger monitor placed high on the wall so 
some visitors could view the program while 
others interacted with it. 

Development Phase 

Differences between museum and traditional 
instructional settings were most apparent dur- 
ing this phase. In a traditional instructional 
design model, content structure and instruc- 
tional strategies are prescribed before develop- 
ment  of the instructional materials (Dick & 
Carey, 1990). In the development of computer- 
based instruction this usually involves the cre- 
ation of storyboards and flowcharts. Although 
in this project storyboards and flowcharts were 
first used by designers and programmers to 

conceptualize program structure, these plan- 
ning documents were not as useful for other 
project personnel. Using only the planning 
documents, curators and other reviewers could 
not assess the feel of the attraction sequence or 
evaluate how users would proceed through the 
program. Museum personnel cautioned that 
although exhibit design is like having an archi- 
tect draw a house and a contractor construct it, 
in practice it can be more like building a house 
without drawings, trying things out one way 
and then another (A. Bond, personal commu- 
nication, March 25, 1988). Therefore, instead of 
storyboards, working prototypes were created 
so that the program could be more easily eval- 
uated. Changes were made, tested, revised 
and tested again. 

The prototypes were reviewed by museum 
staff, educational technologists, and represen- 
tative museum visitors (including children). 
They assessed the size and location of the touch 
options, monitor height,  text size, color 
schemes, accuracy of text, readability, and the 
clarity of the menu options. Modifications were 
made until the reviewers and visitors were able 
to navigate through the program without any 
help or difficulties. 

In contrast to traditional instruction that 
directs learning and incorporates teaching and 
assessment strategies to ensure master3~ 
museum exhibits must provide casual visitors 
with opportunities to explore information in 
any sequence, at any pace, and to any depth. 
Front-end analysis results suggested that the 
program structure should be open, flexible, 
fast, highly engaging and allow for user con- 
trol. Initiall~ a top-down structure was devel- 
oped with an introductory menu leading to a 
series of sub-menus. However museum per- 
sonnel felt that a menu-driven program would 
not be sufficiently engaging. It was reasoned 
that a main menu would not capture visitors' 
interest and that limiting users to menu 
options would not enhance discovery and 
exploration. To address these concerns, three 
primary ways for exploring the program were 
created, that is, the Picture Show, Menus, and 
Species Networlc, described below. 

In the final program a continuous Picture 
Show of images from the disc is used to attract 
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visitors to the exhibit and provides users with 
an alternative pathway for exploration. Control 
buttons on the screen allow visitors to request 
information about the displayed species or 
back up and review a previous image. If no 
request is made, the program displays a new 
image after three seconds. These options allow 
visitors to randomly examine a wide range of 
species. To further attract visitors, the exhibit is 
programmed to play a sound of a desert animal 
at three minute intervals when left unattended. 

Two types of menus are embedded in the 
program. The main menu allows visitors to 
choose among seven categories: Mammals, 
Birds, Reptiles, Arthropods, Plants, Animal 
Sounds, or Return to Picture Show. Selection of 
any of these categories, except Picture Show, 
presents viewers with the second type of menu 
which lists the common name of animals or 
plants from that category Touching the name 
of an organism initiates a series of pictures and 
text about that species. Control buttons dis- 
played on the screen allow viewers to peruse 
pictures and text about the selected species, 
move to another menu, or change to another 
method of investigation. 

The third method of exploring the program, 
the Species Network, allows visitors to go from 
one organism to another, following a kind of 
ecological web. Into a series of pictures of a 
given organism, an image of an ecologically- 
related species is inserted. The accompanying 
text indicates the nature of the relationship. At 
this point, visitors have the option of network- 
ing to more information about the related or- 
ganism or continuing with the original species. 

Figure 1 illustrates some of the branching 
capabilities of the program. A visitor, for exam- 
ple, may first stop the Picture Show on an 
image of a paper wasp. At this point, the visitor 
may decide to go back to the last image pre- 
sented in the Picture Show or access informa- 
tion about the paper wasp. By selecting More 
About this Picture the visitor is presented with a 
series of images that contain text information 
about the wasp. As with most species con- 
tained in the program, an image of a related 
species, in this case a desert palm, has been 
inserted into the sequence of species informa- 
tion. This link to other species allows visitors to 

readily explore the breadth of the program 
without having to remember how to access dif- 
ferent menus. At this point, the viewer may get 
more information about the desert palm, return 
to information about the paper wasp, or select 
an option labeled Other Choices. Other Choices 
presents the viewer with more options includ- 
ing the Picture Show, Other Plants, Other Topics, 
or More about the Palm. Selection of Other Topics 
brings the viewer to the main menu which 
includes options to see Mammals, Birds, Reptiles, 
Arthropods, Plants, the Picture Show, or hear a 
variety of Sounds. 

In the example depicted in Figure 1, Birds is 
chosen, which brings the viewer to the sub- 
menu which lists all the birds included in the 
program. By selecting Redtail Hawk, the viewer 
can go through all the available information 
screens on the species. In this case, the first 
information screen contains a sound bite emu- 
lating the call of the hawk. Anytime a sound 
bite is provided, viewers are given the option 
to hear More Sounds, select Other Choices, or 
continue with more information about the 
selected species. From the Sounds menu, the 
viewer may choose to get information on and 
listen to the sounds made by other species or 
go back to the main menu. This example 
illustrates just one of the many different paths 
viewers may take as they explore the contents 
of the videodisc program. 

Field Evaluation 

A field evaluation was conducted to examine 
visitors' use of the videodisc program. The 
evaluation differed from those typically con- 
ducted for instruction (cf. Dick & Carey, 1990; 
Gagn~, Briggs, & Wager, 1988; Popham, 1975) 
in its goals, methods, and use of data. To 
account for differences in setting, the evalua- 
tion focused on the program's ability to attract 
and hold viewers' attention, and visitors' inter- 
action with the program. No test data were col- 
lected because the museum personnel were not 
interested in what or how much information 
visitors remembered about the videodisc 
exhibit. The quality and meaning of a museum 
experience is thought to be very personal (Wolf 
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Figure 1. [ ]  Sample Interaction with Desert Explorations Videodlsc Program. 
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& Tymitz, 1978; Zyskowski, 1981). Thus, a nat- 
uralistic approach, consistent with current 
museum practice, was used to yield qualitative 
information about the program's impact. 

Method. Data were collected over two succes- 
sive weekends immediately following the 
opening of the exhibit hall. Six hundred and 
eight visitors who entered the hall during four 
two-hour peak periods were observed to deter- 
mine how many interacted with, watched, or 
ignored the videodisc program. The time 50 
visitors spent viewing all the exhibits in the 
desert hall was recorded and the behaviors of 
34 visitors who used the program were 
recorded, including the time they spent using 
the program, and their sequences of choices. In 

addition, 20 groups of visitors and six subject 
matter experts were interviewed immediately 
after they left the exhibit area. 

Evaluation Results. Approximately 33% of the 
people who entered the desert hall interacted 
with the videodisc program. Another 33% 
watched others interact with the program, and 
the remaining visitors passed by without look- 
ing at the program for more than three sec- 
onds. Visitors spent more time looking at and 
interacting with the videodisc program than 
any other exhibit in the desert hall. They spent 
an average of 154 seconds using the videodisc 
program, 141 seconds viewing the 120-foot dio- 
rama, 35 seconds viewing the live animals, and 
34 seconds viewing other displays in the halls 
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entrance. Visitors usually did not interact with 
the program when others were already using 
it, or when the screen was inactive as they 
passed by. 

Interactions were often by groups. Parents 
frequently read text information to children 
and people often asked each other about which 
option to choose. Typically, no more than three 
people interacted with the program simulta- 
neousl~ while 10 to 15 visitors could view the 
program by watching the upper monitors. 

Approximately 75% of those who interacted 
with the program used the menus as the pri- 
mary means of accessing species-specific infor- 
mation. The other 25% used the Picture Show 
more to explore the program even though they 
were aware of the existence of menus. This 
suggests that while most users were interested 
in a particular group of organisms, a significant 
number preferred to broadly sample the con- 
tents of the exhibit. 

In comparison to the Mammal, Bird, Rep- 
tile, Arthropod, or Plant menus, the menu 
accessing Animal Sounds was used twice as 
often as the others combined. When the rela- 
tive use of the Mammal, Bird, Reptile, Arthro- 
pod, and Plant menus was compared, no 
significant differences were found. Apparently, 
people were more interested in listening to ani- 
mal vocalizations than learning about any one 
particular type of organism. 

About 25% of those who interacted with the 
program used the Species Network. However, 
use of this pathway appeared to be more a 
function of depth of exploration than prefer- 
ence; visitors who viewed more pictures of a 
particular species were more likely to network 
than visitors who viewed only one or two 
images. 

Visitors who touched the screen continued 
to use the exhibit for an average of 4.4 minutes. 
On average, the observed users viewed five to 
six different desert species. The highest num- 
ber of species viewed by one visitor was 24. 
Although the mean number of pictures avail- 
able for any one species was 3.4, on average 
users examined only 1.7 pictures per species. 
Again, it appeared that visitors preferred 
breadth over depth, examining several differ- 

ent species but spending relatively little time 
on any one. 

Five of the 20 groups of visitors interviewed 
said they were attracted to the videodisc by the 
sounds emitted by the program. Three said 
they were attracted by the bright, flashing pic- 
tures, and three looked at the program because 
others were interacting with it. Of the nine 
groups which did not look at the program, four 
said that they did not realize that there was a 
videodisc exhibit in the hall and three said it 
was because too many other people were 
around the exhibit. One group said they were 
not interested in the program, and another said 
they did not realize that they could interact 
with it by touching the screen. 

The six subject matter experts interviewed 
indicated that they felt the program provided 
visitors with interesting options without over- 
whelming them with choices and that possible 
future additions of motion and/or animated 
sequences, more sounds, and the ability to 
print out information would enhance its overall 
impact. 

In general, the visitors indicated that the 
videodisc was one of the best exhibits in the 
entire museum. A majority of visitors who 
interacted with the program said that they felt 
that the desert contains a greater number and 
variety of species than they previously 
imagined. While it was assumed that some vis- 
itors would use the videodisc to gain informa- 
tion about a particular organism that they saw 
in the diorama, no one linked the species infor- 
mation available on videodisc program with 
the content of the diorama. Eighteen of the 20 
groups interviewed said that they would defi- 
nitely interact with the program if they 
returned. No one reported any problems oper- 
ating the disc. All groups said they enjoyed 
their experience in the hall and expressed a 
desire to see similar exhibits. 

CONCLUSION 

This case study illustrates how an instructional 
design model can be adapted to accommodate 
differences in user needs, desired outcomes, 
resources and constraints in museum settings. 
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Educational technologists and museum person- 
nel were able to negotiate differences in prac- 
tice typical of their respective design and 
development  processes into a satisfactory 
learning opportunity for museum visitors. The 
Desert Explorations exhibit also demonstrates 
that effective interactive exhibits can be system- 
atically designed based on commercially avail- 
able videodiscs. In addition, evaluation data 
and experience gained through the develop- 
ment  process highlighted the effectiveness of: 
(1) Using sound and motion to attract visitors 
to the exhibit; (2) producing prototypes to facil- 
itate development;  and (3) providing visitors 
with alternate pathways for exploring an inter- 
active program. In this age of information and 
technology, adults and children can be 
expected to learn more and more from interac- 
tive programs encountered outside of class- 
rooms.  It is hoped  that the use of systematic 
design principles in the development of such 
interactive programs will result in effective, 
cost-beneficial, and appealing learning systems 
for informal educational settings. [ ]  
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