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ABSTRACT 

An interpretive exhibit, designed to teach kindergarten 

through third grade children about the foods of six wood

land animals, was developed at the Jordan Park Nature Center 

in Portage County, Wisconsin• Learning outcomes in 794 

children who viewed this exhibit were measured by a paper 

and pencil test. The relative teaching effectiveness of 

six exhibit presentation variations was evaluated by com

paring pre-exhibit and post-exhibit test scores. 

The presentation variations of the exhibit were installed 

consecutively over a period of testing which lasted from 

January through mid-February, and from mid-April through 

June, 1979. Black and white flatwork, colored flatwork, 

and mounted animals with real foods were presented in these 

variations. Half of the children who viewed each presenta

tion variation encountered a participatory element of the 

exhibit. 

The colored flatwork with partjcipation variation 

·resulted in the most learning, followed by colored flatwork 

with no participation, black and white flatwork with parti

cipation, mounted animals/real foods with participation, 

black and white flatwork with no participation, and mom1ted 

animals/real foods with no participation. Limitations of 

the study, and implications of the resUlts were discussed. 
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INTRODUCTION 

Environmental interpret~tion is a form of education 

that is widely used in nature centers, museums, and visitor 

centers throughout the country. It promotes concern about 

environmental problems, teaches ecologic principles, and 

enriches the outdoor experiences of millions of people. 

The goal of environmental interpretation is the trans

lation of information about the environment into understand

able terms (Wagar, 1974). The interpreter's tools are natu

ral areas; as well as plants, animals, and innate objects 

from natural areas. The interpreter's methods vary. He may 

choose a personal approach, using himself as a vehicle for 

the interpretive process, or he may use a non-personal type 

of interpretation, such as an exhibit. 

The exhibit can provide entertainment for its viewers, 

but its major goal is essentially didactic (Shettel, 1973). 

Like other educational media, an exhibit has a learning ob

jective which states what a viewer is expected to do as a 

result of his or her exposure to an exhibit (Screven, 1974a). 

By measuring the amount of learning in an exhibit viewer, the 

exhibit designer is able to determine if the exhibit objec

tives have been met, and to quantitatively evaluate the ex

hibit's effectiveness. 

Most exhibits are one-way communication systems which 

end when the viewer receives the exhibit's message (Cameron, 

1967). Research utilizing "feedback loops" is essential in 

determining whether or not interpretation has been success

ful. The key to obtaining feedback on exhibit effectiveness 
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is the formulation of specific, measurable learning objec

tives. According to Gagne (1965), an objective is valid if 

the performance required of a learner following a learning 

experience is the same as that stated in the objective. An 

exhibit designer can develop a "validated" exhibit by evalu

ating viewer performance (Nicol, 1969). 

Exhibit evaluation is most effective during the process 

of exhibit development. Temporary exhibit variations, which 

differ in design or communication techniques, can be evalu

ated to determine the variation that is most successful in 

achieving the exhibit's objectives. ~ installing this 

variation permanently, the most effective and efficient 

exhibit is developed and utilized (Screven, 1976; Shettel et 

al,· 1968; Nicol, 1969). 

The information in an interpretive exhibit can be pre

sented in a number of different ways. Exhibit presentation 

variables can include the use of colored vs. black and white 

illustrations, the use of flatwork vs. three-dimensional 

mounted specimens and real objects, and the use of viewer 

participation vs. no viewer participation. 

Colored vs. Black and White Illustrations: If color 

is used properly in an exhibit it will not compete with 

objects or text. In an anthropology exhibit at the Milwaukee 

Public Museum, Parsons (1970) found that a monochrome color 

scheme was favored over a variety of colors. At the Franklin 

Institute Science Museum, Borun (1977) reported that although 

numerous background colors in an exhibit did not affect 



attending behavior of the exhibit viewers, there was a nega

tive correlation between the popularity of an exhibit and 

the number of background colors. In visitor centers in 

the Pacific Northwest, Washburne and Wagar (1972) found no 

difference in viewer interest levels when comparing exhibits 

using black and white photos to those using color photos. 

Flatwork vs. Three-Dimensional Specimens and Objects: 

The basic precept of museum teaching, according to the Amer-
' ican Association of Museums, is that there is no substitute 

for the 11_real thing.·n "Examining three-dimensional objects 

in exhibits and demonstrations rather than just reading about 

them makes the learning process much easier" (Oliver, 1971). 

Objects, specimens, and even pictures of real things enhance 

a learning experience and make it richer than if learning is 

purely from written words. Parr (1962) stresses the impor

tance of ngooky exhibits" which feature real specimens 

instead of symbols. Dale's (1946) 11 cone of experience" 

model of learning emphasizes the importance of using instruc

tional media that is as close to the "real thing" as possible. 

Gropper (1966) states that in learning situations the 

"response strength'' of the learner is high for physical ob

jects because of his everyday experience with shapes, colors, 

and sizes, while the response strength for verbal and written 

symbols, or for abstract concepts is not likely to be as high. 

Real objects are intuitively understood whereas symbols for 

those objects may not be. This may be due to the fact that 

more than one sense is utilized in learning from real objects 

and the learner is able to use the sights, sounds, textures, 
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and odors of real objects. 

Real objects, especially mounted animals, are more popu

lar than words or pictures in an exhibit. In a visitor 

survey at the Milwaukee Public Museum, Niehoff (1970) found 

that life-size dioramas were the most preferred exhibits. 

At the Jordan Park Nature Center, Blahna (1978) reported that 

mounted birds and mammals, and real life objects were some 

of the exhibit characteristics that visitors found most inter

esting. Results of a study in a nature center in the Prince 

Albert National Park (Asmuss and Dutcher, 1969) revealed 

that exhibits of animals, especially mammals, attracted great~r 

attention than did flat exhibit panels. Servos (1976) reached 

similar conclusions about the attractiveness of mounted ani

mals, but both studies also reported that viewers' attention 

time span for animal exhibits was quite short. 

Yiewer Participation vs. No Viewer Participation: A 

participatory device in an exhibit is anything which the 

exhibit viewer can alter or manipulate through direct han

dling, or a large structure which the viewer can walk through 

or climb on (Borun, 1977). Participatory exhibits not only 

attract and hold attention, which is an important prerequisite 

for learning, but they also provide an opportunity for the 

exhibit viewers to experiment with objects in their environ

ment and to observe results. Active participation in a 

learning experience evokes a deeper understanding than merely 

looking or listening. An ancient Chinese proverb states, 1 I 

hear, and I forget, I see and I remember, I do and I under

stand' (Francisco, unknown). 
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Exhibit designers should utilize people's need for effec

t~ce (or causing physical change in their environment)·(White, 

1959). Being close to an object does not automatically 

cause learning about that object; "Personal involvement is 

the key" (Naumer, 1971). Children, especially, need to inter

act with concrete objects in order to stay interested ·.and 

participation with exhibits stimulates interest. Linn (1976) 

reported that the amount of time spent at an exhibit is 

directiy related to its participatory potential. 

In addition to increasing viewer interest, participation 

allows an exhibit viewer to retain more factual information 

(Carmel, 1963; Shettel, 1973). Learning takes place more 

readily with participatory exhibits than with static exhibits 

or classroom experience because the exhibit viewer is chal

lenged with questions which he can·answer through self

discovery (Eason and Linn, 1976; Bor,m, 1977). Screven (1974b) 

found that interactive response devices such as punch boards, 

self-scoring latent image response cards, trainer-tester 

cards, self-paced cassettes, and computer terminals improve 

learning from exhibits. According to Robinson (1960), pre

sentation techniques that actively involve the exhibit viewer 

are superior to passive involvement and graphic techniques 

for conveying factual information. 

The participatory exhibit usually encourages viewer par

ticipation by asking questions. Questions not only challenge 

the viewer, but also direct him to the feature of the exhibit 

which the designer wants him to see, and thus, the exhibit 

objectives can be met (Screven, 1969). The selection of 
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proper questions is the key to stimulating interest in the 

viewer; "low-arousal" questions which are too difficult, 

lengthy, or condescending, will not be effective in encourag

ing participation (Bull, 1973). Parsons (1970) found that 

exhibit viewers favored a declarative statement approach in 

presenting exhibit information to a "do-it-yourself" question 

approach. He suggested that one reason for this may be that 

the questions took too much effort to answer. There is also 

the possibility that questions motivate viewers, and attract 

their attention, but do not always enhance learning (Royal 

Ontario Museum, 1976). 

Most recent exhibit evaluation studies have utilized 

adult audiences. Yet, it is the grade school children who 

come to the nature centers and museums by the busload to 

see and to learn from exhibits. Interpretive exhibits for 

children should use a different approach than exhibits for 

adults. "Children are fundamentally different from adults 

in their perceptions of the world and their capabilitites" 

(Maehlis and McDonough, 1978), and interpretation for ehil-

dren should not be merely a "dilution" of interpretation 

for adults (Tilden, 1967). 

Imagination and fantasy play an important role in a 

child's interpretation of what he sees around him, and inter

pretation for children should reflect this (Machlis and Mc

Donough, 1978). If learning is to occur as a result of 

exposure to an exhibit, that exhibit must capture the viewer's 

attention and hold his interest long enough for him to learn 

(Shettel, 1973). An exhibit which gains a child's attention 
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by capturing his imagination may motivate him to learn more 

than one which does not. Because children are eager to see 

and learn, and visit nature centers extensively, and because 

they are at an age when the forming of environmental ethics 

is important, children were chosen as interpretive exhibit

viewing subjects for this study. 

The objectives of this study were to 1) design an inter

pretive exhibit with a measurable cognitive learning objective 

for kindergarten through third grade children, 2) develop 

a valid, reliable learning test for children who view the 

exhibit, and 3) evaluate the relative effectiveness of six 

exhibit presentation variations which are tested in the 

exhibit, and choose the most effective one for the final 

exhibit. The six variations are 1) black and white flatwork 

with no viewer participation, 2) black and white flatwork 

with viewer participation, 3) colored flatwork with no viewer 

participation, 4) colored flatwork with viewer participation, 

5) mounted animals and real foods with no viewer participa-

. tion, and 6) mounted animals and real foods with vie'lrer 

participation. 



MATERIALS AND METHODS 

The Study Site and Subjects 

An exhibit effectiveness study was conducted at the 

Jordan Park Nature Center in Portage County, Wisconsin. The 

Center, which is approximately five miles northeast of Stevens 

Point, is operated by the Portage County Park Commission. 

Throughout the year the Center provides an opportunity for 

people of all ages to learn about the environment from talks 

and exhibits in the Nature Center building, and from the Cen

ter's nature trails. The Center has approximately 4,000 visi

tors per year. 

This study was part of the Center's Winter and Spring 

Children's Nature Programs which ran from mid-January through 

February, and from mid-April through May, 1979. Subjects for 

the study were 794 children in 24 kindergarten through third 

grade .classes from the Stevens Point area schools. These 

classes, which visited the Center on week days, were accom

panied by teachers and a few parente. 

The Center building is a remodeled one-room schoolhouse. 

The study exhibit (Figure 1), entitled the Snack Bar, was 

built in an alcove situated between the front entrance and 

the main room. When a class arrived at the Center, half 

the children visited the Snack Bar, then took a cognitive 

learning test. The other half visited the Snack Bar after 

taking the test. All the ch.ildren then joined in a half-hour 

lecture/discussion with the Center's Director of Children's 

Nature Programs about signs of animal life (during the winter 

session), and food webs (during the spring session). 'The 

8 
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Figure 1 • Layout of the Snack Bar Exhibit in the 
Jordan Park Nature Center. 
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Director used slides, aquaria, posters, and other visual aids 

to present ideas. The children then divided into small groups 

of 5-10, and accompanied the Center's naturalists on the na

ture trails for approximately 45 minutes to find signs of 

animal life, animal foods, and animal homes in the Jordan 

Park Woods. After their nature hike the children returned 

to school. 

The Snack Bar Exhibit 

The Exhibit's subject matter is the foods of six wood

land animals (Table 1). The animals and their corresponding 

foods are divided into three food sections according to the 

animals': trophic levels. These sections are identified by 

signs mounted on low stands. Painted on each sign is the 

name of the food section ("meats", "meats and plants", or 

11 plants"), and a representative picture. 

To create an environment which would appeal to a child's 

imagination, both the entrance and exit of the Exhibit are 

"child-sized" arched doorways resembling the entrance and 

exit of a cave or tunnel. Animal tracks are painted. on the 

floor leading into and out of the Exhibit. Parts of tree 

trunks, rocks, and pine and .oak branches create an outdoor 

atmosphere. Because there are no windows in the exhibit area, 

lighting is controlled; yellow and white spotlights, mounted 

above a layer of leafy branches give the Exhibit a mottled, 

woodsy effect. All exhibit panels are mounted at a child's 

viewing height. 

The Exhibit Learning Objective 

The learning objective of the Exhibit is: after viewing 



Table 1 • The animals and an 
Park Nature Center. 

ANIMAL 

Barred Owl 

Fox Squirrel 

Redheaded Woodpecker 

Raccoon 

Deer Mouse 

Cottontail Rabbit 

*(Bent, 1964; Karalus 

* al foods featured in the Snack Bar Exhibit at the Jordan 

FOODS 

rabbits 

tles, acorns, 

sshoppers, corn, 
fish 

ss seed, grass-
pers, corn, 
tles 

ert, 1974; Martin et 

TROPHIC LEVEL 

carnivore (in "meats food section"} 

omnivore 

omnivore 

omnivore 

omnivore 

herbivore 

(in "meats and plants food 
section") 

(in "meats 
section") 

and plants food 

(in "meats 
section") 

and plants food 

(in "meats 
section") 

and plants food 

(in "plants food section") 

al, 1951; Palmer and Fowler, 1975) 

~ ..... 
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the Exhibit, the learner will be able to correctly match the 

pictures of six animals found in the Exhibit to pictures of 

the animals' appropriate foods. Learning from the Exhibit 

was evaluated by a paper and pencil teat where the learner 

matched pictures of animals and their foods (Appendix A). 

The Learning Teat 

The learning test was developed in a preliminary study 

with the cooperation of kindergarten through third grade 

school' teachers and their classes in Stevens Point and Janes-

ville, Wi.sconsin. Tests administered in this study varied· 

in length, format, and difficulty level in order to establish 

which test was best suited to the ages of the children who 

would visit the Center, and t.o the time restrictions put on 

the testing procedure. 

An analysis of results of the· preliminary study deter

mined that the best test format involved a pictoral test 

where the children matched pictures by drawing lines. 

During the preliminary study some of the tests were 

given after children were exposed to mock-up representations 

of the exhibit components. This was done to predict the 

increase in score due to learning in the Snack Bar Exhibit. 

Knowing the probable increase in score made it possible to 

adjust the difficulty of the test so that it would be sensi

tive to increases in learning measured at the high score 

range. 

Each test developed during the preliminary study was 

analyzed to determine the distribution of scores, the mean 

score, the.standard deviation of the scores, the standard 



13 

error of measurement, the Kuder-Richardson 20 reliability 

coefficient of the tests (Ebel, 1965), and the discrimination 

and difficulty indexes of each test item. 

Reliability coefficients improved with each of the five 

preliminary learning tests, rising from zero to 0.68. Relia

bility was improved by eliminating items that did.not dis

criminate well (discrimination index below 0.41). Items 

which were too easy, or too difficult (those which did not 

have an index of difficulty between 0.25 and 0.75) were also 

eliminated (Ebel, 1972). 

During the preliminary study period individual classes 

took each test (15 to 30 students). Because reliability 

increases with an increase in sample variance (Ebel, 1972), 

a higher reliability coefficient was anticipated for the 

final test analysis because children in four grade levels 

from several schools would be tested. 

The time required for a class to take each of the pre

liminary tests was recorded. Although a higher value was 

obtained for a 16 jtem test, a 12 item test was most suitable 

for the time allotted for testing at the Jordan Nature Center. 

When the preliminary study was completed, and 12 test 

items selected for the final test, detailed rapidograph 

drawings were made of the Snack Bar Exhibit animals and their 

foods. The drawings were reduced, and offset copies of the 

three page test were made (Appendix A). Because yellow is 

a child's favorite color (Birren, 1976), yellow paper was 

used to make the test more appealing to children. 
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Testing Procedure 

When a class of children came to the Center they were 

greeted at the front entrance by the Center's Director of 

Children's Nature Programs. Because of time limitations a 

completely randomized assignment of the children into pre

exhibit and post-exhibit viewing groups was not feasible. 

Instead, teachers were requested by the Director to divide 

their classes into small groups of 5 to 10 children so that 

the naturalists would have well-defined groups to accompany 

them on the Center's nature trails after the testing and 

discussions in the Center building. As a result, an even

odd assignment of these groups into pre-exhibit and post

exhibit viewing groups was made. 

One half of the children (the pre-exhibit test group) 

were led into the main room via an alcove located on the 

opposite side of the building from that in which the Exhibit 

was located. These children were instructed to take a seat 

in the main room where a "game" (the learning test) and a 

pencil had been placed. They were told: 

"Please pick up the game next to you and fill in 
your age on the line at the top of the first page. 
On each page of this game are four large circles. 
In the center of each large circle is an animal in 
a smaller circle drawn with a thick black line. 
Look at the animal in the center of this smaller 
circle, and then look at the four foods that are 
around the animal. Decide which one of the four 
foods that animal eats, and then draw a line from 
the animal to that food. Even if you are not quite 
sure of an answer, make a guess. vlhen you have 
finished all three of the pages in the game turn 
your paper over and put your pencil down so that I 
know that you have finished. Then I will collect 
the games. Please do not talk during the game so 
that others can think. Please do your own wor~." 
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Meanwhile the other half of the class remained inside 

the entrance to the Center in front of the Snack Bar where 

they received a short orientation talk: 

11 Do you ever wonder what the animals in the woods 
find to eat? The first thing we'll do today at 
the Nature Center is visit the Snack Bar. What 
do you think you'll find? •••• There are different 
food sections in the Snack Bar like the food sec
tions in your grocery store. You'll find foods 
in the "meats section", in the "plants section", 
and in the "meats and plants section". Follow the 
animals' tracks into the Snack Bar and see what 

· foods they eat. Try to stay in a single line or 
in pairs so that everyone can see. You may take 
your time." 

When participatory elements of the Exhibit were present 

(page 17) the children were told that they could handle items 

in the Exhibit, and that they would have to lift the question 

mark in order to see what the animals ate. Upon leaving the 

Snack Bar each child was given a '1game" and a pencil, and was 

instructed how to 11 play the game •" By this time the pre

exhibit test group of children had finished with their "gamesn, 

and were entering the Snack Bar. As they came out of the 

Exhibit,, the post-exhibit test group had finished their tests. 

All of the teachers who brought classes to the Center 

were informed of this study, so that they were not surprised 

when their children were asked to "play the animal foods 

game." 

The children had no prior knowledge that they would take 

a test or play a game, so they had no unusual motivation to 

learn, and little anxiety about performing well. Very few 

asked about their scores. Many realized where the answers 

to the game were found and went back to the Snack Bar .to 



16 

look at the correct answers after they had finished their 

tests. 

An exact time limit for taking the test was not set 

because the amount of time spent quieting the children and 

getting them to concentrate on the "game" varied with class 

size, the age of the children, and the amo.unt of control the 

teachers exercised over their students. Generally, 10 to 

20 minutes elapsed from the time the test instructions were 
. 

started to the time the tests were collected. All of the 

children were allowed to finish their tests, but stragglers 

were ·encouraged to finish quickly. 

Children who were tested after viewing the Exhibit tend

ed to select more than one food item for each animal on the 

test more often than children who took the pre-exhibit test. 

This was not discouraged because more than one food was pre

sented for each animal in the Exhibit. When the tests were 

scored, one point was given for each correct item, even if 

the c~ild chose more than one answer for the item. An item 

was considered "incorrect" if the correct answer was not 

chosen, or if there was no answer at all. 

Exhibit Presentation Variations 

Throughout the study the basic layout of the Exhibit 

{ie. the positions of the animals and their foods) remained 

constant (Figure 1). Onlythe techniques used to represent 

the subject matter in each variation were changed, so that 

six exhibit presentation techniques could be evaluated. 

Three major variations of the Exhibit were installed. 

They were 1) black and white flatwork, 2) colored flatwork, 
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and, 3) mounted animals and real foods. Each of these three 

variations had two phases. Half of the test subjects who 

viewed each variation encountered a participatory exhibit 

element; the other half did not. 

In the first variation of the Exhibit animals and their 

foods were represented by two-dimensional black line paint

ings on white canvases. 

In the second variation of the Exhibit the paintings 

were colored. Simple colors were used, but the natural color 

of the animals and their foods was simulated as much as pos

sible. A yellow background was used on the canvases because 

yellow is a child's favorite color (Birren, 1976), and it is 

the most visible background color for the black outlines of 

the paintings (Royal Ontario Museum, 1976). 

In the third variation mounted and freeze-dried animals 

were used. To further enhance this three-dimensional effect, 

real food items were used when possible. Insects and other 

small items were cast in clear plastic resin to prevent them 

from falJjng apart wben handled. The animals and their £oods 

were placed on small shelves attached to plywood panels. 

They were anchored in place, but were not covered with glass 

or plexiglass. 

In all three variations the participatory element of the 

Exhibit remained the same. In order to discover what an 

animal eats, a child had to lift a canvas flap which covered 

the foods. This flap was equipped with a large black question 

mark and a brass handle. The same canvas flaps were used 

for the participatory phase of the three major exhibit varia-
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tiona, and were placed out of sight when not in use. 

The Research Design 

Test scores were installed in a factorial analysis of 

variance design where there was matching between pre-exhibit 

test and post-exhibit test groups within each class. The 

factorial design was used to determine if the six exhibit 

presentation variations affected score because it facilitated 

the introduction of a number of exhibit variables. In this 

factorial design the differences in mean score between the 

pre-exhibit and post-exhibit groups in each class were com

pared rather than the difference between the mean scores of 

the pre-exhibit and post-exhibit groups as wholes so that 

interference with the treatment effects by variance among 

classes which came to the Center would be reduced as much as 

possible. 

It was suspected that age, school, and class size were 

among the sources of this variance, and analyses of variance 

were generated to determine if the.se factors did indeed 

affect score. 

For each class a randomized control-group posttest only 

design (Campbell and Stanley, 1963) was used to set up the 

experimental and control groups. However, a limitation in 

this study was that complete randomization in assignment of 

experimental and control groups was not feasible. 

Factors not subject to control were: 1) testing of the 

exhibit variations took place over a period of five months 

(which covered two seasons); 2) the exhibit variations were 

tested consecutively rather than simultaneously so that each 
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variation was viewed by a different group of subjects; and 

3) each of the six exhibit presentation variations was viewed 

by only four classes, and the age of the viewers and the 

school they were from was not held constant for all varia

tions. 

The sources of control in this study were: 1) all of 

the exhibit variations were in the same place; 2) all of the 

exhibit variations were designed by the same person; 3) the . 
exhibit layout remained the same throughout the study; 

4) the same test for learning was used throughout the study; 

and 5) children viewed the exhibit without knowing they 

would be tested. 



RESULTS AND DISCUSSION 

The Snack Bar Exhibit 

The topic of animal foods was chosen as subject matter 

for the Exhibit for a number of reasons. First, children 

have a high intrinsic interest in animals (Nicol, 1969). 

Second, the topic of animal foods is appropriate for the 

level of cognitive development of six to eight year old chil

dren. At this age children are not yet able to understand 

such abstract concepts as the conservation of natural re

sources (Wagar, 1976), but they do recognize likenesses and 

diffe.rences, and have begun to develop classification skills 

(Machlis and McDonough, 1978). The classification of animals 

as plant or meat eaters, and the comparison of their foods 

is appropriate for children who view the Exhibit. Third, 

children can relate to an animal's need for food because of 

their own food requirements. 

The Exhibit's subject matter complimented topics which 

were presented to the children after they had viewed the Exhi

bit. Much of the learning which took place in the Exhibit 

was reinforced by the ensuing discussions in the Center and 

by the children's experiences on the Center's nature trails. 

The Learning Test 

The mean score of all 794 tests was 5.70, which is close 

to a score of 6.0 or 50%. The pre-exhibit mean score was 

4.49. This is higher than a score expected from chance alone 

(3.0 or 25%), which indicates that the children who took the 

test before seeing the exhibit had some prior knowledge of 

animal foods. The post-exhibit test mean was 6.89 or ~.40 

20 
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points (20%) higher than the pre-exhibit test mean score. 
I 

Test scores were distributed normally (Figure 2). The 

standard deviation of the distribution of all scores was 2.86. 

This is well above one sixth the range between the highest 

possible score and the chance score (1.5) which indicates 

satisfactory variability (Ebel, 1972). 

A test analysis was run on the learning test. The Ruder

Richardson 20 reliability formula (Table 2) was used to gener

ate a measure of reliability: r=0.71. 

The number of items in the learning test (12) is low. 

According to Ebel (1972) the reliability of a test will in

crease with the addition of more items, and the Spearman 

Brown formula may be used to predict the increase in relia

b~lity from lengthening the test. By using this formula it 

can be shown that by increasing the number of items in the 

final test from 12 to 24, the reliability could be increased 

to 0.83. 

Test validity refers to the accuracy with which a group 

of test scores measure learning. Usually there is no good 

way to measure test validity, however, good reliability, 

or the consistency with which a group of test scores measure 

learning, is a condition for validity. Even though the re

liability of a test does not automatically make that test 

valid, it is a good indicator of validity (Ebel, 1972). It 

is assumed that because r=0.71, and that the tasks called 

for in the learning test correspond to the learning objec

tives for the Snack Bar Exhibit, the animal foods test is 

valid as well as reliable. 
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Figure 2. Frequency plotted against score on the learning 
test for the Snack Bar Exhibit at the Jordan Park Nature 
Center (pre-exhibit test and post-exhibit test groups are 
combined, n=794). 
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Table 2. Analysis of the learning test used to evaluate the 
teaching effectiveness of six presentation variations of the 
Snack Bar Exhibit at the Jordan Park Nature Center. 

Mean Score 

Standard Deviation 

K-R 20 Reliability Coefficient* 

Standard Error of Measurement 

5.70 

2.86 

0.71 

1.53 

Item Analysis 

Test I·tem D** d*** 

1 
raccoon eats crayfish 0.66 0.45 
2 

3 
squirrel eats eggs 0.56 0.33 

owl eats rabbit 0.64 0.61 

rabbit eats bark 0.40 0.36 
5 
woodpecker eats beetle 0.71 0.60 
6 
mouse eats grasshopper 0.60 0.59 
7 

8 
raccoon eats grasshopper 0.60 0.41 

squirrel eats beetle 
9 

0.60 0.38 

owl eats mouse 0.61 0.60 

jiuirpel eays beetle 0.56 0.27 

woodpecker eats beetle 0.66 0.63 
12 
mouse eats grass seed 0.52 0.46 

*K-R20: . ( ~ pq) 
reliability r = k~1 1- s2 

k=no. of test items 
p=proportion of responses 

to each item that are 
correct 

Q.=proportion of responses 
to each item that are 

2 incorrect 
s =Variance of total scores 

**Index of Discrimination, 214 scores in upper group, 366 
scores in middle group, 214 scores in lower group. 
***Index of Difficulty (Percentage of incorrect responses). 
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Analyses of variance in test score were run to determine 

if a child's age, the school he was from, or his class size 

affected his score. In an ANOVA in pre-exhibit test score 

age was a significant factor (F=14.203, df=1,16, F<0.05). 

In an ANOVA in post-exhibit test score age was also signifi

cant (F=7.509, df=1.16, P<0.05). The effect of school was 

significant in the pre-exhibit test score ANOVA (F'=1.906, 

df=10,16, P<0.05), and in the post-exhibit test score ANOVA 

(F=2.617, df=10,16, P<0.05). The effect of class size was 

not significant in the pre-exhibit test score ANOVA (F=0.095, 

df=1,16, P)0.05), nor in the post-exhibit test score ANOVA 

(F=1.272, df=1,16, P)0.05). 

These results indicate that a'child's age affected his 

score on the learning test. This may be due to the effect 

of age on his pre-exhibit knowledge, his ability to take a 

test, or his attention span. 

The school a child is from also affected his score. Ac

cording to Gross (1977), consistent relationships have been 

reported between a person's environmental knowledge and at-

titudes and the community he is f1;om. This may explain the 

effect of school on test score. In addition, schools may 

vary in the degree of emphasis which is put on environmental 

education because of differences in policy or the expertise 

of the staff. 

Although the class size seemed to affect the amount of 

crowding in the Snack Bar Exhibit, it did not seem to signi

ficantly affect learning. 
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Exhibit Presentation Variations 

Results from an analys~s of variance indicate that the 

three exhibit presentation variations had a significant effect 

on learning test scores. Viewer participation with the Exhibit 

also significantly affected test score (Table 3). 

Interaction between the pre~exhibit/post-exhibit test 

treatment effects and exhibit presentation variation treat

ment effects (Table 3) may be explained by the fact that some 

children in one class in the pre-exhibit test/mounted ani

mals-real foods/ no participation with the exhibit group had 

participated in the preliminary study when the learning test 

was being developed and had retained enough knowledge of 

animal foods to score abnormally high on the pre-exhibit 

test. 

In this study comparison of differences in the pre

exhibit test grand means and the post-exhibit test grand 

means (Figure 3), shows that the greatest increase in learn

ing occurred when the children participated in a colored 

flatwork variation of the Exhibit (Table 4). Less learning 

occurred when there was no participation with the Exhibit. 

Black and white flatwork, with participation, ranked third 

in teaching effectiveness. Mounted animals and real foods, 

with participation, ranked fourth. Slightly less learning 

occurred when there was no participation with the black and 

white variation of the Exhibit. Very little learning oc

curred when the children viewed the mounted animals and real 

foods variation with no participation. 

The results of this study indicate that the colored 
) 
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Table 3. Summary table for analysis of variance in score 
on the learning test for the Snack Bar Exhibit at the Jordan 
Park Nature Center. 

Source df s.s. M.S. F Ratios 

Subjects 23 38.7548 1.6850 

Exhibit Presentation 
Variation 2 13.1691 6.5846 6.4222** 
(B) 

Viewer Participation 
with E~ibit 
(C) 1 6.1705 6.1705 6.0183* 

BC 2 0.9601 0.4800 0.4682 

Error 18 18.4551 1.0253 

Within 24 98.1131 4.0880 

Pre-exhibit test/post-
exhibit test 
(A) 1 66.9060 66.9060 63.7017** 

AB 2 8.4279 4.2139 4.0127*1 

AC 1 2~9950 2.9950 2.8520 

ABC 2 0.8814 0.4407 0.4197 

Actual 18 18.9028 1.0502 

Total 47 136.8678 2.9121 

*significant at .05 
'*significant at .01 

When separate analyses of variance were done for each level 
of treatment C, the AB interaction was not significant for 
one level of C, and the F Ratio for treatment A in this case 
was still highly significant. Therefore, it is assumed that 
the AB interaction was slight and did not mask the effect of 
treatment A. 
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Figure ;. Schematic diagram of the factorial research 
design used to evaluate the relative teaching effective
ness of six presentation variations of the Snack Bar 
Exhibit at the Jordan Park Nature Center. 

In each cell, X=the grand mean of mean scores for four 
classes. D=the difference in grand means for each pre
exhibit test/post-exhibit test match. 
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Table 4. Rank order of effectiveness of the six exhibit 
presentation variations of the Snack Bar Exhibit at the Jor
dan Park Nature Center acco~ding to the magnitude of differ
ence in pre- and post-exhibit test mean scores of the sub
jects who viewed the Exhibit. 

Exhibit Variation 

Colored Flatwork 
Participation 

Colored Flatwork 
No Participation 

Black and White Flatwork 
Participation 

Mounted Animals/Real Foods 
Participation 

Black and White Flatwork 
No Participation 

Mounted Animals/Real Foods 
No Participation 

D* 

3.665 

3.020 

2.740 

2.178 

2.153 

0.413 

Rank 

1 

2 

4 

5 

6 

*D=pre-exhibit test grand mean minus post-exhibit test grand 
mean. 
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flatwork variation of the Exhibit, even without participation 

by viewers, is superior to ~he black and white flatwork and 

the mounted animals/real foods variations in teaching effec

tiveness for children who visited the Nature Center. 

Color is attractive to children, and can affect learning. 

The colors painted on the canvases emphasized the differences 

in animals and their foods which black and white paintings 

did not do. The colors on the canvases were also clearer 

and brighter than the subtler hues in the mounted animals. 

Both the black and white, and the colored paintings 

promoted more learning in the Exhibit than the mounted 

animals and real foods. This may be partially due to the 

fact that paintings can be made "larger than life", which 

helps to emphasize small objects like insects and acorns. 

The mounted animals were interesting, and attracted 

attention, but, as others have found, their attracting power 

did not always promote learning (Asmuss and Dutcher, 1969; 

Servos, 1976). The attraction which the mounted animals had 

for children may even interfere with the learning objectives 

of the Exhibit. Children who saw the mounted animals/real 

foods variation of the Exhibit may have learned much about 

the way an owl or a raccoon looks, but they did not pay much 

attention to what these animals eat. Perhaps the "real thing'' 

in exhibits is more valuable than pictures for drawing atten

tion, but it may not always be more valuable than well de

signed pictures or illustrations for teaching. 

When children interacted with the Exhibit by lifting the 

handles on the canvas flaps, many times the canvases were not 
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lifted completely. As a result, the uppermost food item de

picted on canvas or mounted _on the plywood panels was not 

always seen. Despite this fact, when children were exposed 

to a participatory exhibit learning was greater for all three 

exhibit variations than when there was no participation. 

Some researchers have aimed at increasing an exhibit's 

effectiveness by increasing viewer motivation. By using a 

game-like "recycle question machine" Fazzini (1972) increased 

visitor motivation to learn from an exhibit on the skulls of 

prim! tive man by offering a chance for a "free play" at the 

machine or an "expert medal" for knowing the correct answers 

to questions concerning th~ exhibit. Shettel et al (1968) 

provided motivation to learn by teiling his viewers that 

they would take a "test" on an exhibit after viewing it for 

a specified period of time. 

The casual viewer who does not play a game or expect to 

take a test learns less than the more motivated individual. 

Maintenance of "attending behavior" at an exhibit depends on 

the consequences that people expect from this behavior (Sere-

ven, 1974b). Rewards should be provided for the exhibit viewer 

because they offer a positive reinforcement that is a power

ful molder of behavior (Shettel, 1973). Such rewards include 

knowledge of results of a test or a game, success in answer

ing a question correctly, or progress toward a goal. 

Tests and game machines are not always feasible for 

exhibits in a nature center or a museum, and should not be 

relied upon to promote attending power. Motivation to learn 

in the Snack Bar Exhibit was not provided by a specific prom-
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ise of reward. Rather, it was a result of the environment 

created in the Exhibit and the intrinsic interest which chil

dren have for animals. Perhaps the study results would be 

different if the children viewing the Exhibit had anticipated 

a test. 

Most people view interpretive exhibits singly, or in 

groups of family and friends. A detriment to learning from 

the Exhibit may have been the fact that children viewed it 

as a class and were not able to stay in the Exhibit as long 

as they wished because of the pressure of their classmates 

behind them who were eager to enter the Exhibit. However, 

they did view the Exhibit in pairs or larger groups of 

classmates, and it has been found that group interaction in 

an interpretive setting is often beneficial to learning 

(Young et al, unknown). 

Based on the results of this study, some conclusions 

about the relative effectiveness of various presentation 

techniques in the Snack Bar Exhibit can be made. For kinder

garten through third grade classes of children who visit the 

Jordan Park Nature Center, colored flatwork is superior in 

teaching effectiveness to black and white flatwork, or mounted 

animals and real objects. Furthermore, regardless of the 

exhibit presentation technique of the Snack Bar Exhibit, 

children's participation increases its teaching effectiveness. 

The limitations of the design in this study, such as the 

incomplete randomization of assignment of subjects into pre

and post-exhibit test groups, the low number of test groups 

which viewed each exhibit variation, and the wide range of 
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subjects' ages and schools are appreciated. Further studies 

are needed to evaluate the e_ffectiveness of exhibit presen

tation techniques which involve fewer independent variables 

and tighter control over test groups. 

The Snack Bar Exhibit provided a learning experience 

for the environmental interpreter as well as the children 

who visited it. Results of this study emphasize a need for 

careful consideration of the effects of color, three-dimen

sional specimens and objects, and viewer participation on 

learning from interpretive exhibits for children. The eval

uation of these, and other presentation variables is a neces

sary step in the development of effective interpretive exhi

bits. From this study I have become familiar with the pro

cess of exhibit development and validation, and can recommend 

that for the Children's Nature Programs at the Jordan Park 

Nature Center, colored flatwork, with participation be 

installed in the final Snack Bar Exhibit. 
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Appendix A. The learning test used to evaluate the teach
ing effectiveness of six presentation variations of the 
Snack Bar Exhibit at the Jordan Park Nature Center (reduced 
2396 in size). 

I am yeors old. 
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