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Introduction 
For many years a common-sense notion among 
museum professionals has held that museum audi
ences consist of people who have an either-or re
sponse to exhibits: Either they like ‘em or they don’t. 
The notion assumes that liking, enjoying, or being 
interested in an exhibit or exhibition equates with 
people spending lots of time there. Conversely, 
people who spend very little time at an exhibit must 
not be interested. “(W)e think of visitors as either 
interested or not, with interest frequently linked to 
attention or cognitive involvement in the material 
presented” (Yalowitz, 1998). 

Figure 1. Normal
 

Based on this notion, a frequency distribution of 
visitors’ time spent at an exhibit, graphed as a histo
gram (1), would be “bimodal.”  It would document 
lots of people with short stop times, presumably 
because they are not engaged, and another group of 
people who made longer stops—the so-called more
interested visitors. “Almost any museum label or 
exhibit will yield this bimodal pattern of visitor 
attention,” say John Falk and Lynn Dierking (1992). 

In this paper we argue that this no-time, lots-of-time 
notion is misleading, and we will present data that 
contradicts its alleged commonness (2).  We will also 
discuss how timing data is and can be used by exhibit 
developers to improve their exhibits. 

It’s not normal 
Most museum professionals are aware that the typical 
distribution graph of time spent at an exhibit is not 
normal, or bell-shaped, with the highest bars bunched 
at the center of the range, as shown in Figure 1.  In a 
normal distribution, the average time of the sample, 
or mean, falls in the center of the curve, reflecting the 
large number of individuals who spent nearly or 
exactly that amount of time.  The mode of a fre
quency distribution is the number that occurs most 
often, and in a normal distribution, there is one mode 
in the center, and it usually corresponds to the mean. 

Normal curves are not usual in visitors’ times at 
museum exhibits because of the high variability of 
visitor types (e.g., ages, interests, social groups) and 
exhibit element types (e.g., topics, modalities, com
plexity).  Exhibit elements differ in the amount of 
time required to experience them fully, whether they 
are finite activities or open-ended ones, and they vary 
in their intrinsic appeal. Each visitor brings his or 
her personal interests to each element, and visitors 
vary widely in their motivations and available time. 
Even though one person might spend a short time, 
another a longer time, each person is going at his or 
her own speed.  From these factors we might expect a 
continuous distribution of visitors’ time spent for 
every element, and thus a graph of their times would 
be smoothed out, as in Figure 2. 

Figure 2. Smooth
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Bimodal Distribution (cont.)
 

But museum visitors’ behaviors are not infinitely or 
evenly variable.  Patterns of interest and time distri
butions do occur.  If visitor attention, objectively 
measured by time, is not normally or evenly distrib
uted, is it “almost always bimodal” as Falk suggests? 
Part of the answer depends on how bimodal is 
defined. 

What is a bimodal distribution? 
A common statistical definition of a bimodal distribu
tion is a frequency distribution with two equal modes, 
or peaks, as seen in the hypothetical curve in Figure 
3. There, the graph’s bars are divided between both 
extremes of the range—low times on the left, high 
times on the right.  The sample has two separate and 
distinct populations. Bimodal distributions can also 
have two peaks of different heights.  The average 
time, or mean, of a double-peak bimodal curve such 
such as Figure 3 would fall between the two peaks. 

Figure 3. Bimodal 

Given the assumption of bimodality, some museum 
practitioners reject average time as an appropriate 
and useful measure of visitor engagement because no 
one spends the average time.  Average times, how
ever, are meant to describe a population, not an 
individual.  Means can be compared because higher 
average times usually indicate that relatively more 
visitors were engaged longer—regardless of the 
shape of the distribution (3). 

What do the data show? 
At the New York Hall of Science (NYHoS), we 
collected time data on visitors at four components in 
Seeing the Light, a collection of interactive exhibit 
elements about light and human perception originally 

produced by the San Francisco Exploratorium.  The 
four elements we observed varied in complexity and 
technicality.  With only a small amount of data 
collected (n=25 for each element), it looked like 
some distributions might be bimodal.  But when we 
collected more data, for a total of n=120 or more at 
each exhibit, the curves smoothed out to unimodal, 
right-skewed patterns: Across the range of times 
spent, many data points were bunched up at the left 
side of the graph and the few higher scores were 
stretched out on the right end of the range (4). See 
Figures 4, 5, 6, and 7. In a recent exhibition at 
NYHoS, Marvelous Molecules—The Secret of Life, 
time data for eight elements showed interesting 
variations in the shapes of the curves, but the sample 
sizes were small (n= 33 to 47). Four examples are 
shown in Figures 8, 9, 10, and 11.  While the means 
are probably fairly robust and comparable at this 
stage (e.g., visitors spent more time at “Smell” than 
at “Food”), there are too few data points to be sure 
what to call the distributions.  More data are needed 
(5). 

Figure 4. (n=23) mean=78 

For each of these eight exhibit elements, which 
represent a variety of display techniques, subjects, 
complexity, and degree of interactivity, even with 
small sample sizes it is clear that the distribution of 
visitors’ time does not show two distinct populations. 
Instead of a assuming a dichotomous “they like it or 
not” situation, we should be saying, “Across the 
range of time spent, lots of people were engaged a 
little, fewer people seemed more engaged, and very 
few people spent long times.” 

continued on next page 
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Bimodal Distribution (cont.)
 

Figure 5. (n=125) mean=58 Figure 8. (n=44) mean=63 

Figure 9. (n=36) mean=47 

Figure 10. (n=32) mean=33 

Figure 6. (n=125) mean=46 

Figure 7. (n=125) mean=39 
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Bimodal Distribution (cont.)
 

Figure 11. (n=41) mean=25 

Figure 12. 

Figure 12 shows an example with a fairly large 
sample (n= 63) that is still not clear-cut.  At first 
glance the histogram appears to have a slight second 
peak. A quick test to determine whether there is 
enough data to reflect the true distribution is to 
temporarily remove one or two data points one bar at 
a time from each bar of the histogram.  This will 
show whether the shape of the distribution is hanging 
on the behavior of just a couple of visitors.  In this 
case, if we remove just one or two samples from the 
200-250 bar, it no longer appears bimodal.  The same 
test applied to Figures 8 through 10 reveals some 
ambiguities and the need for more data. 

Besides insufficient sample sizes that can give the 
illusion of bimodality, beware of data that have been 
graphed in a misleading way. A “pseudo-bimodal” 
distribution can be artificially created by taking the 

data from a right-skewed distribution and lumping 
the numbers in unequal intervals.  For example, if the 
data on visitors’ time spent at one exhibit element 
range from 1 to 400 seconds and are plotted in 50
second increments up to 200 seconds, but the next 
interval is a lump of all visitors’ times greater than 
200 seconds, the distribution seems to be bimodal. 
See Figure 13. 

Figure 13. 

What happens when museum practitioners 
assume bimodal distributions are typical 

If museum practitioners assume that virtually all 
labels or exhibits have a bimodal time curve, they are 
more likely to accept and rationalize poor perfor
mance.  Low average time, or holding time, at indi
vidual elements can be explained away by dismissing 
those visitors on the left side of the bimodal curve as 
people who simply are not interested or are busy 
choosing other exhibits to stop at (“Well, that ele
ment was for the more interested visitor,” “No one is 
going to be interested in everything”) or countered 
with anecdotal stories about one or two people who 
had a fabulous experience. 

In fact, summative evaluation often reveals that many 
exhibits have low attraction rates, low holding times, 
and right-skewed histograms.  Typically, we discover 
that the assumed group of more-interested visitors 
simply is not there. 

Do we ever see bimodal distributions? 
While the right-skewed distribution of time is the 
most common, once in a while the data show other 
patterns of distribution, and occasionally enough 

continued on next page 
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Bimodal Distribution (cont.)
 

longer stay times create a bump on the right side of 
the graph, opposite the large number of shorter stay 
times on the left. See Figure 14. The right-side 
bump is not equal to the one on the left side.  Never
theless it is a bump and not just one to three indi
vidual points. Even when one or two data points are 
temporarily removed as a test, the shape of the 
histogram is preserved.  Could this be the actual 
illusive bimodal distribution? 

Figure 14.
 

The data in Figure 14 are from visitors’ time spent at 
the “Alice” video element (Serrell, Ratcliffe, and 
Prager 2001) in The Changing Face of Women’s 
Health. Videos differ from other science museum 
exhibit elements because they have a specified time 
limit, unlike the open-endedness of many interactive 
elements. “Alice” lasted 230 seconds, and the 
position of the right peak corresponds to the length of 
the video. The “Swamp Boat Ride” video (Figure 
12) at Brookfield Zoo ran for 180 seconds.  In both 
cases, the distributions clearly reveal the relatively 
large number of visitors who stayed long enough to 
see the complete show. A video that is thoroughly 
engaging to the end for a larger portion of the audi
ence would produce a strong bimodal curve or even a 
left-skewed one. 

Timing data is a tool for exhibit developers 
The shape of the curve and the mean of a distribution 
of visitors’ time spent at an exhibit can be simple 
measures of exhibit appeal before and after modifica
tions. For example, at the “Shadows” or “Food” 
elements, exhibit developers could start by asking if 

the average time seems long enough for visitors to 
see or do the minimum of what the exhibit has to 
offer.  If not, they could devise ways to make the 
exhibit more interesting, accessible, relevant, fun, or 
eye-catching.  After modifications, another random 
sample of people who stop at the exhibit could be 
observed and the data analyzed.  Evidence of im
provement in a typical right-skewed distribution 
would appear as a shift of the peak to the right or a 
broadening of the peak towards the longer times. 
Improvement in an unusual bimodal distribution 
would be evidenced by a shift in the number of 
visitors from the left short-stay peak to the right long
stay peak as more visitors spend longer times. 

No single method of data collection can satisfactorily 
answer all our questions about visitors’ engagement. 
We should use a suite of methods (e.g., timing, 
observations, interviews) to capture what people do 
and say. Timing is a logical first step for studying 
visitors and gauging the effectiveness of our exhibits 
because time is relatively easy to measure and 
quantify, and time spent at exhibits is directly related 
to learning (Borun 1998). 

We hope more museum practitioners will collect time 
data systematically in sample sizes large enough to 
reflect the actual distribution and present their find
ings clearly.  This way, we will have data that can be 
shared and compared, making it of real use to exhibit 
developers. 
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Notes 
1. The histograms in this article are bar charts 

that display the number of times a single variable— 
time—was observed within a sample of museum 
visitors at an exhibit.  The number of seconds spent is 
on the horizontal axis (X) and the number of visitors 
(“count”) who spent that amount of time is on the 
vertical axis (Y). 

2. The dichotomous assumption of the bimodal 
nature of time spent has been applied to one visitor’s 
behavior, to a sample of visitors at any one particular 
exhibit element, and to a sample of visitors to a 
whole exhibition.  In this paper, we restrict our 
discussion to time spent at one exhibit element by a 
random sample of visitors. For a review of time 
histograms for 110 exhibitions, see Serrell (1998). 

3. Occasionally, one or two scores in a sample 
fall far beyond the rest of the data.  These “outliers,” 
or isolated individual scores separated by several 
intervals or standard deviations, need to be consid
ered case by case as to whether they should be 
included in the data. Were those visitors engaged in a 
behavior unrelated to the exhibit?  If they are in
cluded, they will raise the mean, but often by only a 
few points. 

4. Left or right? At first it seems counterintuitive, 
but the direction of skewness refers to the direction 
and distance of the scores that are farthest from the 
peak. Hence, right-skewed means the extreme scores 
are found to the right of the main mass of data on the 
graph. 

5. When is a sample size large enough to reveal 
the true shape of the distribution?  The simplest way 
to know is when the histogram can pass the take
away-two test discussed with Figure 12.  Other tests 
can be done with statistical software by enlarging or 
shrinking the size (width) of the intervals (bars) to 
see if the overall shape of the distribution changes. 
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Additions & Corrections: 
In the last issue of Visitor Studies 
Today! we listed Graduate Programs in 
Museum Studies. We missed the 
following programs: 

•	 University of Missouri offers an 
M.A. in History with a concentra
tion in Museum Studies and a 
Graduate Certificate in Museum 
Studies (www.umsl.edu/~museums) 

•	 George Washington University 
offers both a Museum Studies 
Program and a Museum Education 
Program (http://www.gwu.edu/ 
~mep/) 
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