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The vasrcdo ton of o nevs series n e srowing literalire on rasscums and
mseens -roldiee sl jects mipg e seen a bold step, since one could assume that
M=l arsas of convern Lo rnuseum professionals, their satrons, o el visitors
were abready deadt woth o adegoatelys Yet, at leass nvs weeas remaon virtually
antovclieds the measarement of visitor reaction oo ruscun offerings and the
study of means By owhich the torality of what s generally retesred o as “the

museam overonce’ can beoenriched as well as o gacye LI is e this field of

inguiry that the voluees presented in this seres will address themselves,

Mevchelogical <tediss, as these subjects are ofter loosely refernted to, have
been undertaken wporadwally ror over the last half centune. Significant contri-
Lutions to learing hoave resalted, but these bave lacked the underpinning of a
conlinuum in reecarch, feeting, and application. It s o fill this gap and to
demenstrate once and for all the validity of the discdpline in the museum
cnvironment that the Smithsonian Institution, in 1972, formed a department

within the Office of Museumn Urograms charged specifically with exploring, on

- - 1 . B o - o . M e Ltes . il
a continued basis the museem environment as an interactive sidlicn.

Ohrr aim s not Lo analyze the visitor as such, but rather o analyze how the
visitor learns, hovy ihe museum affects himy, what devices can be used to make
the experience more meaningful in existing exhibits, and how one can in new
exhibitions incorporate within the basic script and the original research principles
of learning which wili lead to a more meaningtul result.  Paralleling this pro-
gram is the development of means to disseminate this research, either that

carried out by the stafl of the Smithsonian or by spedialists in the field.

[t is appropriace that the first volume in the series be written by Dr. Chand
ler G.Sereven, for il is in Milwaukee, under the leadership of the late Stephen
F. de Borhegvi, Director of the Milwaukee Public Museum, that these studies
received their earlier impetus, We are grateful to Professor Screven for sharing
his long years of study and experimentation with us, and for allowing us to

cormrmunicate the fruit of his rescarch to a broad international audience.

|



The importance and the soccess of this ceries will depend entirely upon the
interest that the subject will elivit, the minds that will be attracted Lo this now
field of research, and the openness of the museum profession in accepting a new
tool which, in time, 1113y OPei new vistas of communication and Llndvlhl{lmiing,
and thereby foster the awamilation of museums into the educational fabric in

the broadest sense,

Paul N. Derrol
As

October 17, 197 Snithsonimnr Tastitution

ant Scecretary for Museurn Procnins
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The Musciun ns a Learning Eneiromient

The rmuseum, in addition to its curatorial and scholarly functions, is also a
learning environment. As a learning environmenl, museums provide an alterna-
“education,” “enrichment”

‘

tive place where something called “instruction,’
can take place, While this idea is not at all new to most museum professiorals
(Cameron, 1968; Lee, 1968; Sereven, 1969; Shettel, 1973; among others), there
is serious question coneerning the extent to which many public museums, as
currently constituted, actually perform such Functions. However, recent ad-
vances in “instructional design” and ““communications technology” raise im-
portant new possibilities for utilizing the vast resources of public museums
and art galleries (as well as zoos, parks, and other public access settings) as
alternative sources for productive leaming and educational enrichment.

The experimental studies reported in Chapters [T, I, and IV concern some
of these possibilities. These particular studies were conducted in cooperation
with the Milwaukee Public Museurn, under a grant to the University of
Wisconsin-Milw.iukee from the Bureay of Research of the Office of Education,
and represent an exploratory effort to see if some principles of instructional
design and human motivation might be helpful in facilitating learning within
a public museum.}

A forthcoming bibliography of studies in museum visitor behavior (Elliot
and Loomis) lists a surprisinghy large number of papers concerned in one
wav or another with musewmn visitor behavior. But very few of these studlies

cmployed experimental procedures in which pacticular variables were syste-
matically manipulated 1o examine theit cffects on visitor behavior or leam-
ing. Experimental research in museums is relatively rare. Examples incude
Abler (1968), Bechtel (1967), Bloomberg (1929), Fazzini (1972), Melton (1935,
1936a, 1936b), Parsons (1968), L. S. Rabinson (1928), P. V. Robinson (1960).
Sereven (1974h), Shettel et all (19083, and Weiss and Boutourline (1962).
Even fewer of these have been concerned directly with examining the learning

ur

1HEW Project 7-0138, Grant 3-7-070138-2882, Special recognition is due Robert Lakota,
who served as Project Coordinator throughotst most of the investigations, and to the late
Dr. Stephen Jde Borhepyi, Director of the Milwaukee Public Museum until he was killed
in an autemobile accident. e, Borhegyi's inlerests i the ebjective measurement of museum
visitor behaviors and the furthering of the educational functions of muscums helped

make these investigations possible.

9
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process in the muscum envitonment. It is not surprising, thercfore, that little
in known about the museum visitor, what happens to him, or how to go about
helping him relate productively to museum resources. Museun professionals
have strang beliefs that something is happening o their visitors, but there is
grreat dlfflullty in defining what this s , much Tess measuring it

Muscums do generate a good deal of exploratory behavior, most of it prob-
ably random. “Contacls” witlh any one exhibit are briel, averaging between
20 and 10 econds (Fazzing, 1972 Parsons, 1968 Shettel, 1968) l.lu”y long,
enough for substantive Jearning. But some museum professionals in art and
history muscums would argue that substantive or ”cbpnilivc” learning often
s not the point, that the ﬂh]mlww of many exhibits are more to change
“heliefs,” *acsthetic sensitivities,”” “aftitudes,
This may or may not be so, but whether exhibit objectives are cognitive or
not, little is Lnown [U‘nu'mm;r the nature of whatever changes do take plaié,—
their direction, their retention, who is affected, or how frequently. What changes
do take place, in any case, are frequenlly uncontrolled, more or less random,

rE 7 "

“perspectives,” “interests,” cte.

and, for the most part, unknown,

The museum as a place for instruction and education may have some unique
advantages over more formalized public education for persons of all types and
ages (Lee, 1968; Shettel, 1973). The museum, for example, is an open learning
enviranment which, potenlm l}/ at least, is an c\mtmg alternative to the con-
ventional, restrictive classroom. Museums have no classrooms, no coercive
forces, and no grades. The museum visitor is in an exploratory situation, able
to move about at his own pace and on his own “erms.

But some of the features which give museums their appeal as open learning
environments pose serious problems, both for measurement and for effective
ation, Thus, the typical museum audience:

instrictional communic

(a) is heterogeneous in age, background, interests, and reasons for being
in the museum;

(b) is volintary (except for visiting school groups) and not necessarily
ready to devote time and ceffort to educational ends;

(¢) must be reached while freely moving (often hurrying) along hallways.
While visitors are free to stop, look, and listen, they are also free
to ignore the relevant and attc‘nd to the irrelevant;

(d) has no particular instructional objectives or goals on which ‘to base
ite muscum explorations (other than randomly explore).

Also, within any single display, it is difficult to control the order in which
M visitor will view certain materials. Therefore, it is difficult to develop
concepts which build upon one another. Another difficulty is that the visitor’s
relationship to an exhibit usually is a one-way, nonresponsive affair in which
he receives no corrective feedback to whatever obscrving responses he is
making. In most exhibit situations, “discriminative responses,” which may be
critical to learning (which is older? larger? faster? similar? different? etc.), are
neither clicited (by questions or other means) nor selectively reinforced.

To complicate matters further, museum displays are put together by curators,
artists, and other professional specialists with much attention to accuracy and
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eye appeal, but little (if any) attention to whether visitors actually learn
anything from them. Worse yiel, most museum exhibits are put together without
predefined specific learning owivomes (teaching poa ls), Without pre-established
groals, and some way of mensuring whether or not they have been achieved,
lluﬁm is no scientific basis for C‘\Jﬂhlﬂlm; existing displays or designing new ones.

Developments in vecent years in the experimental psye hn]n;!\,r of learning
and motivation (Skinner, 1959, 19048; Honip, 1906, Ulrich of al, 1970, 1974)
and in instructional technolopy and design (Commission Reports, 1971; Gagne,
1969; Gerlach and Tlv, 19713 Glaser, 1065; O'Day et al,, 1971; Popham and
Baker, 1970) have important implications f ‘m how museums might go about the

measurement, design, and evaloalion of museum exhibits, These methodologies
already are being successfully applied to problems in curriculum design for the
public schools, classroom management, industrial training, parent-child relation-
ships, and many other applied fields (see, for example, Bijou and Baer, 1965;
Ferster and Perrott, 1970 Ulrich et al., 1970, 1974).

In the remaining sections of this chapter, we shall consider a number of
aspects of these methodologies of direct importance to the teaching functions
of museums: the area of so~valled “instructional technology,” some principles
for defining instructional gaals for teaching exhibits, the problem of visitor
motivation, the “interactive” exhibit, and some comments on audiovisual
applications in museums,

Instructional Tﬂdzrmlmgy aid Museum Education

[nstructional technology involves a systematic process of arranging instructional
media and activities to facilitate specific learning outcomes. Briefly, the follow-
ing steps are involved.

(1) Characteristics of the population to be taught are identified (ages,
interests, background, learning styles, etc.).

(2) Learning outcomes ate formulated and performance tests are estab-
lished which reflect these specific learning outcomes.

(3) An analysis is made of the specific learning tasks likely to be required.

(4) Instructional sequences are designed for producing the learning out-
comes, utilizing whalever modes and media, human and nonhuman,
seem most efficient for this purpose; in public museums, important

media, of course, would be the artifact, simulated environments, etc.

(5) The tentative system is tried out with representative samples fro
the intended learmey population, and these results are evaluat d
terms of acceptance, ¢fficiency, and its effectiveness in achieving the
learning outcome.

(6) Based on these results, the instructional tasks and sequencing are
reanalyzed and modified to improve results and again retested.

11
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There are ditfering approaches and systenv for carrying oul task analvses
and designing instructional sequencing, Fowever, almost all systems ulitize the
performance of the intended Irarners as the final arbiter for evaluating the firnal
instructional program, and it s this feature that must be Jpplivd fo mvasenrmn

enhibit desion i visitor learring of some sort is the primary poal of the exhihi

The meat sxtonaive recent analysis ol iaolru Honal technolopy s that of
the Us, Commission Reports on instructionad Fechmology  (mee Commission
Reports, 1971). However, there are many sood introductory treatments of the
topic and its various facels written for teacliors, curriculin dt)&;i;gn('x"i, and
specialists, The museum  professional seriously interested in o the teaching-
[earning functions of his museum exhibitions would do well to familiarize
himself with some of this material. Some good introductory books include
Paker and Sty (1971), Banathiy (1968, and Hemp (1971) on the syarome
approach to instruction, PCopham and Baker (1970) on goal-referenced instrug-
tional design, Taber et al. (1965) and Espich and Williame (1967) on pro-
grammed instroction, and Gerlach and Ely (1971), general text on teaching
and media,

Applying this methodology to museums would require, first, the development
ving visitor learning and performance. Given the

of reliable methods for meast
availability of such measures, the “design” of a museum exhibition would
include the following:

(1) specifying the instructional goals (leaming outcomes) for the particulay
exhibition and establishing objective assessment procedures;

(2) breaking exhibition content into instructional elements related to these

instructional goals;

(3) providing for some kind of visitor interaction with these instructional

clements which would allow visitors to respond, receive fecdback, ele ;
(1) providing specific learning goals for the visitor to achieve and, when

needed, additional incentives for learning or achieving these goals;
(5) evaluating and revising exhibit characteristics during development

until visitor pcrfm‘m.;mu: meets original instructional goals (x-percent
nt postexhibit mastery standard).

visitors achicving x-perce

This final point concerning evaluatjon means that, whichever exhibition
methods (designs) are finally employed, they are evolved cmpirically  from
visitor testing. In other words, the performance of the visitors themselves
validates the exhibition methods-- ot professional exhibit designers, educators,
curators, or prychologists, The latter group establish content and goals, coordi-

nate media and provedures, and evaluate testing procedures, but the visitors
themselves establish whether or not these cfforts have been successful ot
need o be modified.

This means, of course, that an exhibit should be changed (modified) when
icates the need for this. The exhibit is adjusted

input from visitor .esting inc

until it produces the intended learning or belhavior changes. But, ax pointed

out in an carier paper by this writer (Sereven, 1971a), this s almost impossible

at present because of the way that most museum exhibit design, planning,
19
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andd inetallations. are now carried out, By the time exhibits are finally inatalled,
their budpers have beens exhausted, their labwls are difficull 1o n"lrlgm;;(', and
e O,

Hartis Shettel (1973 Lae suppested the use of maock-up exhibits during,
developmintal phases o eshibin planniny, Visiter yesponses o thews mok -
up exhibite can be measured and used g Lasis for madifying specific com-
ponents. Also, it would be helpful it exhibit biidgets ineluded reserves for
iil,t‘i’-v,il,x“.’i Lot .uijl,.'imaiaf:, el e narersade condd Bemade Tor easier
change, and so on.

ICond whee aue m planners awish to take corionsly the ides that muosenm
e hibitions o emeentiaile o ol Ceachine Tearning) svsdeme, il will b
poncesoary to ke provisions tor exshibit moditiatees oo an visitor performs-
REM NS

There are additional Factors which need 1o be considered in evaluating the
efficiency ol any instructional system, inoor out of muscums, such as cost,
mean learning time, and pf‘rcmn,i;;v of learners achieving a given instructional
coal Tor ane e boa seatern there are Hade-olls for cach of these, Hows

ever, divcusdion of these factors is bevond the scope of this monograph.

Specifying Iistroctional Goals for Fxhibils

The applications of Tearning and inetructional technologices depend upon the
instructional objectives)

apecification  instructional goals (learning outcome
and the rel i measurement of whether or not these instructional goals are
achioved by the learners when the instructional system s applied. Applications
o muscums, therefore, require that exhibit planners learn how to specify
instructional ol tives for exhibits, measured in terms of lests of visitor
performance,

Briefly, defining instructional objectives for an exhibit consists of stating
exactly what the visitor should he able to do when he is presumet to have

“learned” something from the exhibit. More precisely, defining instructional

objectives (learning outcomes) inchides:

(1) the specification of what toe learner (museum visitor) is expected to
do as the result of exposure to the exhibit in terms of action verbs
such as: e, arrange, compire, ovder, list, distinguish, identify, soloe,

(2) the specific conditions under which this behavior (listing, naming,
ete) is supposed to occrrr 2ad

(3) a statement of the minimum visitor performance that is acceptable;
for example, the acceptable minimum percent of total test items
correct,

For example, the peneral poal of an exhibit invelving Creek and Roman pottery
might be the ability ot the visiter to distinguish between Greek and Roman

pieces. The instructional objective might be written as follows:

Given six pairs of color slides of pottery, presented one pair at a time in

4 test machine, vach pair containing an example of one Greek and one

13
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Roman piece, the visitor will correctly identify the Greek (or Roman)
exarmple in five out of six pairs,

Note that this statement includes not only what the visitor does (identify
pottery), but also the conditions for choosing the pottery (“given six pairs,”
etc.) and an acceptable performance level (five out of six pairg). Also, note that
the statement is much more precise about what is expected of the visitor than
the original general goal of simply “distinguishing between Greek and Roman
pieces.” Specifying exhibit objectives involves more than stating the purpose
or goals of the exhibit in generalized terms, The statement “this exhibit will
help visitors to understand the influence of Greek pottery Jesign on Roman
pottery” is not what is meant by an instructional objective or statement of
learning outcome. From such a statement, how can one djstinguish between
visitors who have achieved this “understanding’’ and those who have not? The
word “understanding’” has not been specified in observable terms. Acts which
cannot be seen or heard cannct be used in defining instryctional gbjectives.
Besides “‘understand,” other vague terms that often creep into would.be state-
ments of instructional objectives are “to grasp the meaning of,” **discaver,”
"know,” etc. As stated earlier, instructional objectives use action perbs like
name, list, solve, reject, prefer, because these force the instryctional designer to
deal with behaviors that can be directly observed.

This is not to say, however, that one might not begin with statements of
some gencral goals or purposes fur an exhibit, But it is important that one does
not stop here. Once general instructional goals are established, they must then
be translated into a form that tells ys what the visitor is expeitéd tg do after
exposure to the exhibit that is different than before his visig, This takes some
practice and, perhaps, initial supetrvision by persons experienced in this process,
but such efforts will be well rewarded in the long run when the exhibit designer
is able to observe the results of his efforts directly in terms of improyed visitor
performance.

There are a number of good introductery discussions and how-to-do-it hand-
books on the writing of instructional objectives. In addition to the jforemen-
tioned text by Gerlach and Ely (1971), the reader should congylt Mager (1962),
Drumheller (1972), Scott and Yelon (1971), and/or Vargas (1972). For a useful
and rather amusing treatment of how to get from statements of generalized
instructional goals to behavioral statements of objectives, see the recent book,
Gonl Analysis, by Robert Mager (1972).

It is often assumed by many beginners in this field that the statement of
instructional objectives in precise, behavioral terms is necessarily limjjed to the
teaching of cognitive matters-—specific factual maierials, scienific congepts, ete.
This is not so. Objectives may be sfated in behavioral form poth for cognitive
learning and for so-called attititdinal or affective learning, Cognitive objectives
may include the teaching of simple information, being able to give new examples
of a concept, applying rules to solve problems, learning to analyze problems
into their components, ete. Attitudinal (affective) objectives would inclyde obser-
vations of preference, avoidance behaviors, rejection, assignment of adjectives
to specific stimulus conditions, rating scores, A number of wrilers have done
extensive work in developing taxonomies of educational objectjves—Dboth cogni-
tive and affective. The most well knoswn of these are by Bepjamin Bloom and

14
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his colleagues (Bloom, 1956; Krathwohl, Bloom et al., 1964) and Robert Gagne
(1965). For introductory treatments and some modifications of these taxonomies,
see Drumheller (1972), Gerlach and Ely (Part 2, 1971), and/or Popham and
Baker (1970).

Visitor Motivation

An cffective exhibit system includes not anly content that is clearly related to
its instructional objectives, but also certain “motivational’” arrangements which
will sustain productive attending and effort by the viewer and discourage
nonproductive attending.

From the standpoint of learning, there are some kinds of “‘observing” or
attendling behaviors at an exhibit that are likely to be more productive than
others, For example, such behaviors as searching, reading labels, answering
questions, comparing (raracteristics, making distinctions, naming an<d noting
examples of principles arc more productive than random gazing at artifacts,
puessing (at answvers 1o exhibit questions), careless generalizations, ignoring
important exhibit features, becoming distracted by other exhibits, etc. Exhibit
motivational composients should be designed to encourage preductive attending
behaviors and discourage nonproductive behaviors long enough for the viewer
to be appropriately affected by the exhibit’s message.

While there are many factors which influence visitor motivation in museurns
educational

(for example, peer grouy- interests, the “glamor” of certain artifacts
lackground, museum fatigue, crowding), probably the most important under-
lying factor is what happens to the viewer when he actually atiends to some-
thing in the exhibit. When he attempts to read a label, does he become con-
Eused? If so, this hit of productive observing behavior is likely to be d iscouraged.
When he looks for certain features in some vases, does he find them? If so, he
is more likely to continue looking; if not, he is likely to quit looking.

An important principle in the experimental analysis of behavior is that main-
taining any specitic behavior over time (such as the particular atiending behav-

tors Disted earlien) depends o the consequences which are correlated with this
behavior. Therefore, to “motivate” viewers to spend the necessary time and
offort to leamn from an exhibit, we must arrange things so that productive
exhibit-attending behaviors are followed by connequences which encourage their
repetition while nonproductive behaviors (guessing, ~loppy comparisons, ctc.)
are followed by consequences which disconrage their antinuation.

In other words, if learning from exhibits is dependent on looking, reading,
relating, comparing, elc,, then it s necessary to molivate the casual museum
visitor to “do” these things by “rewarding” him when he does them and rot
“rewarding” him when he doesn’t. What might constitute clfective “rewarding
consequences” in public museums? Common rewarding consequences  for
huamans in many learning situations include knowledge of results (Feedback),
the successful completion of a task or question, verbal praisc, and  progiess
toward a pre-established goal. The experimental studies described in this mono-
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praph have utilized some of these motivational contingencies in the museum
exhibit cnvironment.

Within the public-access, voluntary leaming environment of the museum,
the use of guestion-answer techniques, self-paced automatic-stop audio tapes,
teaching machines, portable self-scoring devices tied to exhibit questions,
built-in push buttons tied to differential feedback for correct-incorrect answers
to exhibit questions, visitor goal-setting procedures, and computers are some
of the ways that lend themselves to the kind of motivational controls we have
been describing. There is still much to learn concerning how to motivate the
productive observation of noncaptive, voluntary museum visitors given the
practical and aesthetic considerations of the public museum environment. Hope-
fully, some of the cxammples described throughout this monograph, while
tentative in many respects, will stimulate others to begin thinking about and
important task.

experimenting with this

Visi

vhibit Interaction Systems

One way of sccuring the cooperation, attention, and control of the visitor’s
attending behavior at exhibits is to provide for inferaction between the exhibit
and the viewer of the exhibit. To quote from an earlier paper by the author
[screven, 197540):

In an interactive system, the various elements depend upon one another in some way.
An interactive museum exhibit would involve an intﬂrdcpcndeniy between s two
main elements: the exhibit and its viewers. Each ads upon the other in a series of
interdependent events, via the media of artifacts, hbels, audio, questions, response
devices, slides, ote. To achieve this interaction, one must find ways to (1) direct and
sequence viewer attention to names, distinctions, relationships, ete, (2) provide for
selective responding by the viewer, and (3) provide for immediate feedback (preferably
differential feedback) fn”nwmh viewer responses, %pc:'ulxg methods for .\cluw'zn&
this include the use of punrhbmrda ‘-v:'lf—:mul‘lm,F cards, self- paced tape cassettes,
computer termirals coordinated with exhibits, and so on, Regardless of the method
used, the interadive sequence bebween the exhibit components (£) and the viewer
(V) might Took mething like this:

1. E direets V to oo something that requires “discriminative attention™ (e, com-
) b A
paring, ordering, matching, applying examples, ete.) and asks V o question via
shide, audio, question-sheet, moving panel, computer terminal, eke.;

!’J

Vresporuds by carrying out instructions (reading Tabel. comparing brush strokes,

matching examples) and answering questions by pressing a bultDn, muarking
an answer sheet, ete, ;

il

Loresponds”™ o Vs actions by signify ingy correctness of V's response through
change of color on aave? sieets onset of slide o tapes ete i ansver was
correct In more cornplex interactive exhibits, invorreet responses may Iead 1o
corrective or remedial information and soquencing ; ' '

4o I Vieesponded comrectly to previous step, Eodirects Voo next action and the
above i repealed.
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Some of the possibilities For providing for visitor interaction with the instrue-
tivnal elements of muscum exhibits will be discussed in greater detail throughout
this report. The- specific applications reported in later chapters involve three
types of interaction systems applied as adjunct systems to exisling museum
exhibits: the use of individual programmed audio tape cassettes, a portable
punchboard respanse device, and a coin-operated visitor self-testing machine.

The use of visitor response devices in museums—especially in science and
technology museums—is not new, although many of these visitor response
systems, push buttons, ete,, are not interactive as we have described this process.
Of course, some are: such as electronic “robots” which move and orient them-
wlves in relation to visitor vocal activity, electranic art exhibits which “re-
spond”” in relation to visitor movements or vocal activity, science exhibits
which demonstrate principles by having visitors operate equipment that depends
upon application of the principle, some perceptual exhibits, and so on. However,
the availability of some active visitor response—such as pressing buttons—does
not necesserily constitute an interaction system. Exhibits that contain buttons
which simply light up a graph or turn on a motar are not interactive systerns.

A note conncening push butions: As usually applied in museums, push-button
displavs do not constitute an interactive system. Push-button displays Frequently
are used to start the display in motion, light lights, or begin a sequence.
Unfortunately, few of these push-button applications constitute effective teach-
ing-learning svstems because the push buttons seldom are dependent on are

understanding of the concepts presented in the exhibits. For example, the buttons
usually do not require choices or comparisons behween alternatives that discrimi-
nate between names, relations, properties, examples, rules, etc. But such choices
are critical in establishing the discriminations that make up the concepts that
arc supposed to be communicated. Push buttons, of course, can be very wse ful
in interpretive exhibitions when they require choices between alternatives, the
consequences of which depend upon the visitor”s correct use of the exhibit's
information. But the availability of buttons, prer s, is not necessarily of instruc-
tional or communicative value,

Harvey White (1967) developed several types of visitor response devices for
use in the Lawrence Hall of Science which provided effective interaction bet ween
the visitor and the exhibits, and some of his efforts have shown up in museum
exhibits in North America. However, too few museum professionals have piven
much attention to the pioncering cfforts of Dr. White, The Boston Children’s
Muscum hus many noteworthy applications of interactive exhibits for teaching
purposes, as do the Ontario Science Center, the curtent efforts of the Brooklyn
Children’s Museum, the Exploraterium, San Frandsco, and others.

Some aspects involved in the design of cffective interactive exhibits are

discussed in Chapter V.

The Ulse of Audio in Muscrins

Thearetically, taped audio could be coordinated with exhibit instructional
elements and visitor responding in such 0 way as o provide an interactive
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situation, or, at least, to simulate an interactive situation. Unfortunately, audio
is seldom used in this way in present museurn applications.

Audic-tape systems are, of course, rather common sights in many of the
larger museums around the world. Some of these use transceiver headsets and
transmitters hidden within exhibits or under floors to broadcast audio messages
to visitors as they come near the exhibits. These systerns transmit their messages
independently of the individual listeners and, thus, remove any possibility of
visitor control over the pacing of the taped messages. Another approach, in
commia use in museums, uses individual audio-cassette players which are
carried by the visitor from display to display and manually stopped and started
according to instructions Such tape-cassette players, of course, do allow for
visitor self-pacing, although few museum scripts written for tape cassettes
have taken much advantage of this.

While these audio systems add a new dimension to museums, their applica-
tions, like the push buttons already mentioned, seldom utilize teaching-leamning
principles described earlier. Audio materials provide background sound effects,
audio lectures, supplementary information, and/or help guide the visitor through
a seties of exhibits. In presenting content, the audio does all the talking, does
not ask leading questions or in other ways require the user to make relevant
discriminations within exhibits. Audio scripts are seldom (if ever) written
around specific instructional goals or objectives, nor tested for their effectiveness
in helping the visitor learn.

Nevertheless, the use of audio in museums—especially self-paced, individual-
ized audio—has considerable potential for facilitating learning and communica-
tion in the public museum (and other public access environments). This poten-
tial, however, is not based on its use to present “audio lectures,” but on the
important functions of guiding visitor attention to those visual features or
relationships we would like him to notice, eliciting visitor involvement via
questions, and providing fredback and motivation.

There are many options as to how audio might be used, especially self-paced
cassetted. Such cassettes are porable, they can be readily individualized, and
users can proceed ot their own pace. Audio scripts can be adapted, not just to
language requirements but to the interests and needs of different age groups,
ethnic groups, educational backgrounds, ete. Via audio, the same (fixed) exhibit
may be treated, for example, through the eyes and voices of children, or
scientists, or curators, or an ethnic group, and s0 on; or several knowledgeable
persons may be conversing with cach other about the exhibit, with the visitor
“listening in.”" Tapes can “talk” a visitor through an exhibit area, automatically
stopping to ask leading questions, direct attention, and so on.

In other words, self-paced audio is flexible and readily adaptable to the
heterogencous audiences of public museum settings. In addition to this flexibility,
however, are anumber of other features which have important teaching-learning
functions. The most important of these functions include the ability of the
audio to:

(1) direct attention to relevant exhibit information and control the order
or sequence in which different exhibit components are viewed;

(2) relate various exhibit components to onc another;

18
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(3) fill information gaps important to the concept being developed (when
these are missing in existing exhibit labels, etc.);

(4) ask leading (Socratic type) questions which involve the user in
appropriate actions; and

(5) provide feedback and positive verbal comments and praise immediately
following visitor responses to questions (“That’s right!” “Good!” etc) to
motivate the visitor to continue.

In the application of the last two fealutes, it may be desirable in many
instances to use tape units which stop automalically when questions or direc~
tions are given, Automatic stops have a number of advantages, described by
Screven (1974a) as follows:

They remove the need for the user to engage in the irrelevant and distracting task
of c;pfératm;1 a i’n:mual ;tnp switch wht‘n he %hc}uld be Focuged on the Eask_ not thé:

frames

They assure that the tape will stop when it is supposed to, removing the possibility
that the user may rot stop it when required.

They allow instantaneous onset of the voice when the user presses start button, or
has responded correctly on a response device with a stylus, etc. This is not possible
with manual stops bevause considerable tape distance (up o 1o secs.) muast be
allowed at each stop point.

aulnmatltal]y stops Enrward mavement Qf Jle tape. The user can restart the
tape by pressing a start (“GO”) button on the unit. (When used with a
separate answering device, such as a punchboard, the answering device can be
wired to the tape unit so that the tape restarts automatically when the visitor
answers the punchboard question correctly.)

A number of factors have discouraged the use of automatic-stop audio
cassettes in museums. Most currentl; available units require a separate chanrnel
for the stop tones, which increases their cost, size, and weight, Thus, it has
been easier and cheaver to use low-cost monophonic cassette units which must
be manally stopped by the user when he hears a signal. Reliable automatic
stop tones, however, can be used with low-cost ($30) monophonic, portable
cassette units, The author is currently testing such a unit for use in museurns
and other -public access settings, and it has proved reliable in several museum
applications.

Arnother difficulty with the use of tape cassettes in museums is in situations
of heavy visitor loads. It is obviously not possible to give out cassettes to
individual visitors at particular exhibits where tliere is heavy and constant visitor
tralfic. One solution to this problem, when the addition of self-paced, pro-
memed ﬁlldiﬁ if. dﬁqili;ﬂ:‘!]L is to iﬁ:tall a bank of five or ten separate cassettes
ing plugem stalmns in the front DF Lili‘h display could allow each visitor to
plug in earpbones and receive individualized, programmed audio from one of
the bank of casscttes, with questions, automatic stops, etc. Such an arrangement
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would have many of the teaching-learning advantages of self-paced cassettes
and still be able to handle larger crowds.

Automatic stops on individualized cassettes may not always be necessary
for achieving effective results when the use of audic is appropriate. In asking
questions which direct the viewer's attention to specific features in the exhibit,
it is possible to simply provide a 5- or 10-second period of silence (while tape
is still running), during which the viewer examines the exhibit and answers the
question covertly. Following this silence, the tape provides appropriate feedback
and reinforcement as in the case of the automatic stop tape. This provides less
“contral”’ over the viewer's behavior and assumes that he will cooperate by
trying to answer to himself before the 5 or 10 seconds are up. Our own tests
of this procedure have indicated that most visitors do cooperate (see, for
example, Study 2 in Chapter [1). However, in these successful applications,
“inswers” to the questions asked on the audio were quickly available by
examination of the refererce exhibit and the concepts involved were very
simple. Tt secems likely that auto-stops may be more important in situations
requiring more cffort and time from the visitor in answering questions, and in
which the need for self-pacing is greater.

Other Audiovisual Appfimfz‘mzs in Misseunrs

Audiovisual displays, such as multiple-screen slides, continzous-loop Bmm
movies, and closed-circuit TV, represent another inroad of modern communica-
tions techrology within museums. Some of these media presentations are
outstanding in their content, drama, and professional delivery; and they often
can be shown to be effective in obtaining and holding the attention of passing
visitors. But, again, many of these media presentations are poorly coordinated
with the primary objectives of the exhibit area in which they are located.

Like audio, the potentials for slides, movies, and closed-circuit TV media for
augmenting and facilitating exhibit teaching functions, both cognitive and
affective, are probably immense, But their current applications within museums
wtilize, at best, only a small fraction of their instructional communication poten-
tial. Ideally, the urique propetties of these media would be more carefully
coordinated with the instructional and behavioral goals of particular exhibit
applications and with the various exhibit clements such as artifacts, labels,
panels, etc

20



O

ERIC

Aruitoxt provided by Eic:

General Procedures:
Skull and Animism Exhibits

The chief task of the present studies was to explore some possibilities for
facilitating learning by the voluntary museum visitor at existing fixed exhibits,
without major alteration of the exhibits themselves. Therefore, in the studies
reported here, the exhibits, physically, were left as they were, and the guidance

" and feedback needed for facilitating attention and leaming were provided

through the use of audio cassettes and portable visitor response devices, The
cassettes and response devices served as adjuncts to the pre-existing exhibits to
give them interactive properties.

The principles applied in the use of these adjunctive devices are, of course,
applicable in designing the original exhibits themselves. Discussion of some of
these possibilities may be found in Chapter V. At the time that the initial
investigations were conducted, it seemed more important (and less expensive) to
sec how the voluntary museum visitor would respond to interactive sys-
tems tied to existing exhibits from which predefined learning goals could
be identified.

Basic Componertts of Exhibit Systems

The basic components of the system tested in the first series of studies are
shown in Fignre 1. The visitor first approached (voluntarily) a freestanding,
gamelike test machine and, in the process of playing it, answered a set of
criterion questions reflecting the instructional goals of the particular exhibit
system. He then proceedled to the exhibit, where he was exposed to the exhibit
leaming procedure being evaluated. In this series of studies, the learning
procedures consisted of trom one to three components, shown in Figure 1,

(1) the physical exhibit itself (swhich in this series of studies was left
unaltered) ;

(2) anindividual audio tape cassette, worn by the visitor and used to direct

his attention fo relevant details and relations in the exhihit; and

(3) a portable punchboard question-answer device on which the visitor

could respond to leading questions and obtain immediate feedback.

Following exposure to the exhibit learning procedure, the visitor returned to
the test machine for a posttest involving the same set of criterion questions.

21
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Test Machine - Audio Cassette «  Postiest Machine

— Quiestion Pinchboard

Figrere 1. Schesmatic diagram of the bazic components in skoll and animizm studies.

(These criterion questions were also available in booklet form, used in some
studies to be described later.)

The audio was a Norelco cassette “Carrycorder,” worn over the shoulder and
used with earphones. A solid-state circuit, designed by project staff, enabled the
tape to be stopped automatically by a 50-cps tone=recorded on the voice channel
of the cassette tape. Thus, when a question was asked, the tape stopped auto-
matically. When plugged into the punchboard question unit, the tape restarted
automatically after the visitor chose the correct answer, After incorrect answers,
the tape remained silent,

The punchboard unit is shown, along with the cassette and earphones, in
Figures 2a and 2b, with and withéut a question sheet. The punchboard was
designed for use with the audio cassette powered by the cassette’s 6-volt battery
power supply.®

Figuire 2b. The question punchboard device and aedio

Figure 2a. The question punchboard device (without
5 ques P e
question sheet) and audio cassette wsed to provide cassette with a question sheet on the sknli display

cufdnece and feedback a! rhe test exhibits, inserted on the punchboard.

? A more portable version of this punchbeard is shown in Figure 23(B), Chapter IV, It can
be used with or without an automatic-stop tape cassette,
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Question sheets were placed on the face of the punchboard as shown in
Figure 2b, One or more 5” x 7" sheets of questions could be used. Questions
were answered by nunching holes with the attached stylus. The stylus made
contact with one of the two underlying circuits providing the right-wrong logic
of the device. A copper answer-key contained holes punched for the correct
answer locations and was sandwiched between the upper punchboard and the
lower “correct’” circuit. Stylus contact through the answer-key to the “correct”
circuit reactivated the tape cassette and punchboard light panel. Each answer
also made a hole in the paper question sheet, thus providing a permanent record
of all responses for later analysis.

Thus, correct answers automatically restarted the audio and briefly lit a small
display of lights on the punchboard panel (see Figure 2b) as an added signal
that a correct response had been made.

Figure 3 shows the cassette and punchboard devices being used by a visitor
at a primitive skull exhibit, one of the test exhibits. The punchboard was small
enough (2" x 6” x 9”) to be held and carried about by the user. At the skull

Figure 3. A visitor uses
the cassette arud
purichboard device at
the skull exhibit.
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G

exhibit, many visitors took advantage of an open ledge in front of the display
as the visitor in Figure 3 is doing.

Tn accordance with the considerations given earlier (Chapter I), the audio
seripts used in the present studies included key exhibit relationships, directions
for where to look (for names, shapes, etc.), commands to answer punchboard
questions, etc. (See Appendixes B and E for some of the audio scripts used.)
The audio immediately following each question included remarks such as
"Good! The skull was Neanderthal,” before continuing with the next segment
of the script.

In earlier studies, some pilot audio scripts consisted of “conversations”
between several persons with the visitor as a third party. In another script, the
skulls in the test exhibit were given voices with appropriate accents and a con-
versational style. It was believed at the time that these script styles would

however, even for the vounger (10- to 11-year-old) participants. Visitors were
more interested in answering the questions and getting the necessary directions.
They preferred shorter scripts which dealt directly with directions, simple
imformation, etc. Audio scripts were eventually simplified to include only a
single (male) voice whose statements were confined to simple exposition, to
directions needed to answer upcoming questions, and to confirming correct
AMSWErs,

Pynchboard Questions

Panchboard questions were designed to help the visitor notice those aspects of
the exhibit related to the instructional objectives. Questions were developed
through preliminary floor tryouts on the punchboard at the exhibits. Stylus holes
provided a record of all responses. Each week’s performance was analyzed
for errors, ete. Questions on which errors were made, together with the accom-
panying audio exhibit labels and other features of the exhibit, were reviewed for
possible ambiguities, errors, inconsistencies, ctc., and were revised, retested,
and Further revised until at least 90 percent of the visitors over three of four-
week tests obtained at least a 90 percent score with crrors distributed across
the questions.

During developmental testing of the punchbeard questions, little difficulty
was experienced in obtaining the continued attention of most visitors to the
guestion-answering activity. However, if it was possible to guess at answers
without looking at the exhibit, or to reduce likely answers from the wording
of the questions themaelves, visitors tended to work with the punchboard with
litle or no attention to the physical exhibit in front of them. Thus, a question
such as “Neanderthal’s skull is (a) more pointed, (b) less pointed, (c) about the
same shape as Cro-Magnon's skull” would often be answered without the
visitor's having looked at the exhibit. To “force” exhibit-observing behavior,
guestion formats were designed so that the exhibit and the audio were both
Nevessary to determine what question was being askecl,
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Pre-Posttesting: Machines and General Procedures

A separate gamelike machine was used to test visitors prior to and following
exposure to particular exhibit learning systems. Since visitors were expected to
resist taking “tests’” while visiting a museum on their own time, it seemed
desirable to make the testing situation as attractive as possible. Observations
of visitor behavior throughout the museum indicated that they were easily
attracted to manipulate frecstanding objects with buttons, etc. We therefore
attempted to utilize this common curiosity and interest in “wadgets” in designing
the pre-posttest situation.

Several pre-posttest machines were developed and tested. One such machine
is shown in Figure 4, with a visitor answering one of the criterion questions on

Figure 3. A visitor angwers one of the criterion questions, using an
automated pre-posttest slide machine. Response buttons are located
directly below answers along 4he base of the projection screen.

Lo
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skulls, On this device, five-choice multiple-choice slides are automatically pro-
jected on a large (247 x 36”) screen. Five answer buttons are arranged along
the base of the screen directly under the choices for each question, as shown
in Figure 4. In order to minimize the role of the pretesting situation as a learning
situation, no feedback was given after an answer was chosen. After each choice,
the next question was presented regardless of the correctness of the previous
answer, Questions were prepared on 2” x 2" slides and projected by an Ecto-
graphic Kedak Carrousel (Model AV-303). Upon completion of the sequence
of questions, the projector automatically advanced to the beginning of another
test sequence and turned off. To discourage visitors from playing with the
projector by stepping on and off the foot pad, a timer kept the projector on for
about 10 seconds after the visitor stepped off the pad. This procedure effectively
discouraged most persons from such actions. The system was housed in a
cabinet manufactured by a Milwaukee coin-game company.

The test machine stood near the reference exhibit, but not in visual con-
tact with il. A remote IBM card-punch machine recorded each answer along
with the visitor’s code number, age, and educational level.

A second type of pre-posttest machine is shown in Figure 5. This was an
“MTA-400 Stimulus-Programmer,” adapted for public-access operation.” Test

Figure 5. Pre-posttest machine presenting typed critevion questions on a

paper roll, Response buttons are located at Tower right on the face of
the machine,

questions were printed on a continuous loop of paper indexed so that questions
advanced and stopped one at a time in the viewing window shown in Figure 5.
Questions were answered by pressing one of four response buttons shown at
the lower left of the machine. As was the case for the slide machine, questions
advanced regardless of correctness so that the visilor received no feedback on
the correctness of his choices, A foot pad switch activated the system. The

FThe original commercial unit was a paper-fed teaching machine with programmed ma-
ternals, multiple choive questions, and response-recording devices,
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visitor received instructions from a telephone mounted to the right of the
machine. When the visitor picked up the receiver, the instructions were played
from a Cousino continuous-loop tape player.

Pre-posttests were also prepared in booklet form for comparison with the
machine mode of testing and for use with a retention study in which followup
posttesting was done in the home. Each question was prepared on an 8'/2" x 11"

a;,e (pr@téch:d by acf‘tate) in c’c’)lar and in a anmat identical to that u_f;ed Fcf
made by urgllmi the CthLt on a separate answer 5}18;% pmvnded hy a prc:]ect
staff member,

Visitors who participated in the project’s studies were not directly approached
by project staff, but became involved in the system after they had approached
the pretest machine or the nearby reception table (sometimes because they were
interested in the punchboard devices seen being used by other visitors). A sign,
“Try Our New Testing Machine,”” was located in the pre-posttest area.

Description of the posttest questions and the procedures used in their devel-
opment and final selection will be given in later sections.

Over the total period of the pr: ‘ect, more than 1400 persons voluntarily par-
ticipated in Foor tests of various experimental conditions. This figure excludes
the 600 visitors whose responses were used to select criterion pre-posttest ques-
tions, Except for summer months and holiday periods, attendance at the museum
was too poor during weekdays to justify the small number of subjects obtained.
Therefore, much of the data to be reported were obtained on Saturdays and
Sundays between 11 a.m. and 4 p.m.

The freestanding test machines shown in Figures 4 and 5, and the punch-
board-cassette learning units, did well in attracting and holding the attention
of younger visitors of intermediate and high school ages from a wide range of
socio-economic backgrounds. Of the 1400 visitors, about 75 percent were
between the ages of 11 and 17 with from 4 to 12 years of schooling. Approxi-

mately 30 percent were nonwhites. While participants included persons up to
52 years of age and persons with advanced degrees, the median age was about
14.5. Adult visitors would readily participate in playing freestanding question

machines when they could do so in relative privacy, but were often reluctant
to approach staff to obtain the punchboard or cassette units or to commit them-
selves to the time involved. Advertising special incentives, including cash awards
for good test performances, did not improve adult participation,

Visitor participation took place under a wide range of crowd conditions,
times of the year, distracting circumstances, and social pressures from peer
groups or family.

Developmental and Exploratory Stidies

Over the period of the project, the pre-posttest performance of visitors was
compared under a variety of exhibit learning conditions with different types of
audio, complexity and length of materials to be learned, and different motiva-
tional conditions. Tried in early exploratory work were different kinds of visitor
response systems, prototype models of question-answer devices, different styles
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of andio, and 4 variety ol programe baced on different fists of insbructional
alsjectivee.,

I carlier pilot studies we underestimated the amount of interest visitors
would have in devoting time and effort to the exhibit=learning, materials simply

o Bieve coreed Eareavers on Hheds I Bloard ome-tione. Darlier wtidies offered
i

cashincentives for achioving high posttest scores. Incentives ranged from
to st il visitors could achieve six ont of seven guestions correet on the skull
posttest (only seven criterion guestions were ued i postiests in these earlier
ahudies), Noa wipniticant difterences were found among the varions monetary
lovels, While posttest performance of those visitor: vwho were offered money
was sonewhat Better than that of visitors offvred nothing, the improvement was
of bordeibane Lagnifican. ¢ statistivally.

Our original concern over the need for extrinsic visitor motivation alse led to
the design and testing of a more elaborate punchiboard, which contained a score
panel. Incorrect responses were ”punished” by subtracting from the accumulated
score. This feature was intended to discourage careless guessing, which we
expected would oceur with many visitors. But comparisons of the usc of this
system with the simpler punchboard showed no differences in visitor perform-
ance, either in terms of errors made on the punchboard questions or on posttest
(uestions,

It subea cently became clear that most visitors did not need special incen-
tives or scering devices to motivate the necessary attention to the exhibit
materials, High posttest performance began to emerge as the programmed ques-
tions and audio materials improved and the criterion questions used in pre-
posttesting were more careflully related to the exhibit learning system,

Al
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Ex, rimental Studies:

4
%

Slodl and A

For the praposas o thic repart we shal) consder inomore Jovail the procedures
and results of wiv mvestigations, whicl utilized the criterion test questions, audio
seripts, and punehboard guestions which hinally evolved rom the earlier explora-
tory investigations. These studies attempt (o evaluate the role of the exhibit
punchboard, wudio, and the pretesting experience in tacilitating learning from
bvo esperimental test exhibits: the shull divplay at the Ape of Man exhilit and
4 display on animisme and <hamanicom in the Hall of Religion. Thes will be
considered in order of their occurrence, along with the primary results, Con-
Ausions and diseussion of these results as a whole will be piven in Chapter V.

Criterion Questions: Skull Exhibit

Development of a final el of criterion questions for use on pre-postiests al
the shull exibit was based apon fonr kinds of behaviors related 1o the five
primi!i\’(‘ skall artitacts of the L“"*Pl;\\"ﬁ_ Tl were:

1) naming the skull;
1) matching the proper skull to gty naime:
1) ordering the shalls by ape; atvd

{
(2
{.
(1) ordering the names of the shalle by age

Two Kodak Cartousel trays of 1oo colored <hdes were prepared, covering
variots combinations and format. of the above behaviors, The Slide-Test
Machine deseribed carlior (Figure Jd) was set up in a lall arca near (but not at)
the skull exhibit, It was connected 1o g remote IBM capd pandly, which recorded
cach visitor's response to cach guestion and whether or not the response was
Carrect. No one was in attendance, so eacly visitor approached and operated the
machine on his own. No teedback was given to the visitors on the correctness
of their responses.

The machine remained on the floor for about six weeks, Baseline data were
obtained from over 300 persons on cach of the 160 slides. These data were
analyzed by o SADP (Statistical Analysis Package) program, which provided
2 5 x 160 matrix of choices by slides giving the number of responses on cach
choice to each slide and percentage of vorrect choices for each slide. On the
b

correct responses were rejected. This reduced the total number of slides by

1sis of this analvsis, all slides on which theie were morxe than 30 percent

more than 30 percent  to less than 80 slides.
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Figtre 6, The 13 eriterion questions on skul,
of exhibut-learning systeme at skoll exhibit,

The remaining slides were then e
ner, with the additional procedure
by visitors about the slides and inter
understanding ot particular slides, wi
anadditional three weeks, during
the materials, the questions were re
unambiguous and still resulted in le
20 slides were then reduced to a tota
mum number of slides that samph
earlier. These 12 criterion questions ¢
they were presented. The shulls in
approximated the artifacts displayed i
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wed to a total of h
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of 12 slides, which represented the mini-

20 slides, which were

the Tour criterion behaviors described

* shown in Figure 6 in the order in which

¢ actual slides were in color and closely
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While these criterion questions were being
grams were being tested for use at the exhi
described earlier Tor the five skulls.

Early programs attempted to teach the
skulls and order them in terms of cranial
eye ridpes), and the shape of the backs. T
questions printed on three separate sheet
cessively). Together with the audio, this

complete.

31



Q

ERIC

Aruitoxt provided by Eic:

t

i

selected, audio and punchboard pro-

; sele
ibit for developing the four behaviors

visitors to discriminate between the
| area, muscle protrusions (including
The program included 24 punchboard
ts (placed onto the punchboard suc-
program took about 25 minutes to
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Alter weveral revidions, this threespage program eventually yielded at least
90 percent cartect ansavers for more than 00 percent of the participants,

The mens postted score Tor this tevised three-page program was better thoan
75 peroent on the 12 criterion questons aescribed earlier. However, intervicws
with participant atter the pocttest indicated vicitor resistonee to its 25-minub
feneth, Nevertheles, o vinitor ever quit betare findsimg it

Pocatse ol it exeesagve ](‘ilgﬂth, it was decided to Timit discgssion ta the
cratinod mrea as the basis {or diseriminations, eliminating <hape of back of head
and vreecde protiisions The adio coript and questions were reduced to a single-
pave program of Lo questions requiring about 10 to 12 minutes to complete.
Mean posttest soore for this shortened program (n 75) dropped o about
oo percent, which v Towaer thoan o oljective of ab Teacd 70 poroent posties
wcore. Abter minor revisions in wording, the shortened version {finally yielded

mean postlest scores of 75 percent over four weeks of testing, This version

Fecame the program ased in the experimental stadies described below. This

firal version is shown in Appendix A,

Skall Stwdies 1, 2, and 3

sTuny |1

This study involved o total of 201 visitors tested over o 10-month periad on
the 12 oriterion questions on skulls deseribed earlier (Figure o), using the
ion of the teaching program. The subjects (55)

shortened  single-page ver
raneed fram 10 to 20 vears of ace (Mdn Iy, who were in the process of
exploring the museum in the area of the skull exhibit, The majority of S5 (about
percent) were between 11 and 17 with 4 to 12 vears of schouoling. As in all

of the work in the project all codio vconomic sroups were represented and
approsinuately 30 percent woere nomwhites,
Four vroups of 5:owere tested under four exhibit learning conditions, Fach

:

of the condilions was run on successive testing dave unbil no fess than 48
were obtained for that condioon. The tour experimental conditions were as
follows:

M-Condition (n == 50): Both the punchboard and cassette tape shown in
Figure 2 were used to relate the visitor to the exhibit. Fach 5 took the

nretest an the test machine shown in Figure 4 without feedback, FHe was
Hien given the cassette tape and punchboeard and sent to the nearby exhibit
ahere heworked on b aowen vader the direction of the aadios s desoried
carlier, and the punchboard questions, (See Appendix A for punchboard
questions and Appendix B for audio seripts,) Upon comp'-tio. of the
programmed cuestions, S returned to the test machine and rewook the 12
pretest questions, again without feedback.

AQ-Condition (n = 31): Only the audio cassette was used, withont the
punchboard. The 16 questions formerly asked on the punchboeard were

inserted on the tape in appropriate spots, The S could answer the questions
only to himself. Each audio-question was followed by a five-second silence

o
V]
mi
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before audio confirmation of the correct answer and continuation of the
program. Except for the questions, the audio seript was identical to that
used under the M-Condition.

E-Condition (n = 51): The exhilit itsclf was used without either the
audio cassette o the pimchboord, The S awas lef entirely on his own to
procass whatever information he could from the labels and physical layout
of the evhibit, without guidance or feedback. Each S took the pretest as
in the other conditions and was then told to go to the exhibit, study it,
and return for a test on the machine.

L (NP)-Condition (n = 49): Identical to the E-Condition, except that the
was di veted to the exhibit Defore taking the criterion test on the tesi
machine. Thus, 5 was exposed to the exhibil without prior knowledge
obtained through the pretest about what the instructional objectives might
be. This represented the “normal” learning situation for most museum
exhibits,

o

Sy

Pretest Results, A frequency distribution of pretest scores for the 201 Ss
tested in Study 1 is shown in Figure 7 along with the theoretical distribution
(dotted line) which would be expected based on chance alone. These curves
show criterion test scores plotted against the percent-visitors obtaining these
scores. As may be seen from Figure 7, the pretest distribution is very similar to
the chance distribution, showing only a small pre-exhibit knowledge of the
skull discriminations involved (skull naming, skull ordering, etc.). The mean
pretest score for this group of 207 55 was 25.2 percent, about 5 percent above
the theoretical chance mean score. The pretesc distribution ctrve shown here is
very similar to the pretest distributions obtained from the more than 450 Ss
tested prior to Study 1 during the development of the programmed materials.

Fivure 7, Frequency distriliution of pretest scaree for the skidl pxhibit
fr== 201) compared with cxpected chanee distribintion.

SEULL EXHIT
s L b Distnbistion

e Cvtnbined Urivee [2ans B 200
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Figure 8. Frequeney distribution of postlest scares for M-Condition
fn == o) at shull rxhibit camaared with pretest scores (n == z01).
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Figure 0. Frequency distribution af positest scores for AQ-Condition at
aboll exhibit (n = 51) compared with prefest scores (1 = 201).
This distribution and the mean and median scores proved highly stable across
different times of the year, different days of the week, etc.
Postiest Results.  Figures 8-11 compare the frequency distributions of each

of the four conditions with the pretest performance for the combined group.

Figurc 8 shows the distribution of posttest scores for S5 (n = 50) exposed to
the exhibit under the M-Condition (punchboard and audio cassette). Perforin-
ance increased sharply over pretest performance with over one-third (38 percent)
achieving a 92-100 percent posttest score. Over one-fourth (26 percent) received
a perfect score. Mean and median performance for the total group were 72.8
percent and 75 percent respectively.

Figure 9 shows results for 55 (n = 51) for the AQ-Condition (audio-cassette

and audio questions only). Performance was similar to the M-Condition (Mean
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= 71 percent, Mdn - 79 percent). Apparently the availabil'ty of an overt
response device, such as the punchbheard, was not essential in achieving high
posttest performance. About 40 percent of the 55 achieved a 92-100 percent
score, [t should be noted that the AQ-Condition consisted of the audio script
and audio questions which had previously been tested with the punchboard
and revised until able to vield a minimal errar rate (5 percent or less).

Figure 10 shows the results for the E-Condition (n = 51), which involved the
exhibit only, withoud audio or punchboard. After taking the pretest, the visitor
studied the exhibit wi.bout benefit of either the punchboard or audio cassettes.
Mean posttest score dropped to 57 percent (Mdn score dropped to 50 percent).
Some visitors still showed considerable improvement, although not as dra-
matically 16 thev did under the AQ and M conditions. About 19 percent of the
‘visitors obtained the 92-100 percent level. Although these Ss, during pretesting,

/ A SEUTE L SHIT
/
]

\ P N LIS RITE

Figure 10, Frequency distribution of postiest scores at skoll exhibit for
E-Condition (n = 51) compared with pretest scores (n = aor).

received no feedback or other knowledge of how well they were doing, the
pretest experience probably provided important advanced irformation re instruc-
tional objectives. Such advance knowledge may have helped some Ss to
“process” effectively relevant exhibit information.

The importance of this pretesting experience in helping some Ss to learn
from the exhibit was substantiated by the results obtained for 49 Ss who
studied the exhibit without taking the pretrst (E (NP)-Condition). Figure 11
shows the results for this group, and as may be seen, the distribution of scores
closely approximates the distribution of pretest scores (dotted line), with mean

and median performance at about 36 percent and 33 percent respectively.

Ar analysis of variance of the four exhibit conditions yielded a between-
treatment variance significant beyond the .001 level (F = 21.82, d.f. 3/197) as
shown here:

Source 55 d.f. MS  F P
Treatment ...... . 620.52 3 206.84 21.82 001
Error ............. 1867 197 9.48

35
35



O

ERIC

Aruitoxt provided by Eic:

T T
1 2 B i " i = k3 B 15 n 1z

Figure 11. Frequency distribution of posttest scoresfor E(NP)-Condition
at skull exhibit (n = 49) compared with prefest scores (n = 201).

Based on this result, a Newman-Keuls analysis of the differences between means

(Table 1) showed that while there were no significant differences between the

means of conditions M and AQ (as noted earlier), they were both greater than

condition E (p < .01). Condition E, when compared with condition E (NP),
was significantly greater than conditien E (NP) (p < .01).

Treatments E(NF‘) E AQ(w) M
Means 4.37 6.80 8.61 B.74

E(NP) 4.37 — 2.43%% 4.24%% 4.37%%
E 6.80 — 1.81%% 1.94%%*
AQ 8.61 — 13
M 8.74 —_

- . L _ _ _ _
*%

Table 1. Newman-Kenls analysis of differences hetween means of the
E(NP), E, AQ, and M conditians at skull exhibit,

1]

TUDY 2

The results of Study 1 indicated that the use of the audio cassette 'without the
opportunity to overtly respond to questions on the punchboard was equally
effective in producing significant improvement in learning for many of the
visitors. The AQ-Condition included a five-second silence following each of

326
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the questions, intended to encourage Ss to take time to answer. This took
additional time. One question was whether this five-second silence was neces-
sary. Another question was the importance of the questions themselves. [t was
expected that the use of questions would facilitate performance. It seemed
doubtful, however, that the five-second silence was necessary for Ss to respond
to the questions.

Study 2 concerned a comparison of the AQ and E groups of Study 1, with
two additional groups of s run under two additional audio conditions:

AQ(w)-Condition (n = 51): The same audio script was used as in the AQ-
Condition, but without the five-second silence following questions.
AN-Condition (n = 49): The same audio script was used as in the AQ-

Condition, but the questions were omitted. Thus, the audio material was
presented here in essentially narrative form. (See Appendix B-4 for modi-
fications of audio for AN-Condition.) In all other respects, all other

conditions were the same.

Results, The data from these two additional groups were included in a
four-group comparison with the AQ and E groups from Study 1; that is, three
four groups, E, AN, AQ, and AQ(w) were 6.80, 7.73, 8.83, and 8.61 respectively.
An analysis of variance yielded a between-treatments variance which was
significant beyond the .05 level (F~ 2.92, d.f. = 3/199)., A Newman-Keuls
analysis (Table 2) showed (as expected) that there were no differences between
AQ and AQ(w) and that the E-Condition did not differ significantly from the
AN-Condition, while the audio conditions invelving questions (AQ and AQ(w))
were both significantly greater than no audio at all (E-Condition).

Treatments E E(N) AQ AQ(w)
Means 6.60 7.73 8.33 8.61

E 6.80 e .93 1.53% 1.81*

E(N) 7.73 e .60 87

AQ £.83 — 28

AQ(w) 8.61 —

*+ = p<.05 - o 7
** = psl01
Table 2. N swoman-Keuls analysis of differences between micans of the E,

E(N). AQ. and AQ(w) conditions at skull exhibit.

STUDY 3

From Study 1, results indicated (groups E and E(NP)) that the pretesting experi-
ence played a role in helping some visitors achieve high posttest scores after
studying the exhibit without audio or questions. Although no feedback was
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given during pretesting, the pretest experience for group E apparently helped
some Ss to define the instructional objectives of the exhibit, which in turn
helped them to process exhibit information relevant to the posttest.

Study 3 concerned whether this same result could be obtained by giving the
visitor, prior to studying the exhibit, a printed statement of what to look for
(rather than a pretest), Another question concerned the effects of taking the
pretest in booklet form instead of by machine.

Study 3 compared Ss in the E(NP) and E conditions of Study 1 with two
additional groups of Ss tesied after they studied the exhibit on their own (wilh-
out audio) under the following conditions:

E(1)-Condition (n = 53): This was like the E-Condition, except that instead
of taking a pretest, all Ss received a 5" x 7" card with a typed summary
of what to look for in the exhibit.

The card read as follows:

Notice the sk 7= in the exhibit with large white letters over their heads.
Skull A is Mou:rn Man and Skull B is Neanderthal Man. Look closely at
the five skulls in the exhibit and try to do the following: '

1. Find the scientific names of skulls C, D and E. The scientific names
of each of these skulls is in small white letters near the top of the
panel under “EARLIEST MAN,” “NEAR MAN,” and “EARLY MAN
APE” :

2. Name each of the five skulls when shown its picture.

3. Recognize the picture of each skull by name. 7

4. Know the order of the five skulls from oldest to most recent, both
by pictures and by name.

Ss carried this card with them to the exhibit. Following the exhibit, they
returned to take the regular posttest by machine.

E(B)-Condition (n = 51): Same as condition E in Study 1, except that 5s
took the pretest from a looseleaf booklet in which each of the 12 criterion
questions was presented in a format identical to the machine format. Questions
were answered on a separate answer sheet and were administered by a project
staff member. No feedback was given and no conversation took place between
visitor and staff member during testing.

Results: The data from these two additional groups were included in a
five-group comparison with the E and E(NP) groups from Study 1 ard the
pretest scores represented by these five groups.

An analysis of varianice of these five groups yielded a between-treatment
variance significant beyond the .01 level (F = 11.25, d.f.- 4/250). A Newman-
Keuls analysis of the differences between means (Table 3) indicated no signif-
icant differences among the three pretest conditions (E, E(I), and E(B)), but
significant differences between all of these three conditions and the E(NP)-
Condition, as well as the pretest baseline performance, as was expected.
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Treatments Pretest  E(ND) E(D E E(B)

1.37 6.80 7.29
Protest 372 : .65 2.20%# 3.03%+ 3,5y
E(NI) 4.37 L 1.55% 2.43%4 2.02%%
E(D) 5,092 . 83 1.37
E G.80 - Ae
L(B) 7.29 —
'* Ij :; Dﬁ oy TR e R = St = —

i p 01

Table 3. Newman-Keuls aualysis of differences befween means of the
pretest, E(NP), E(I), E, and E(B) conditions at skull exhibit,

sTyny 4 Refention

The delay between exposure to the exhibit system and the start of the posttest
averaged about two minutes. To obtain information concerning retention of the
exhibit information over longer periods, Study 4 was conducted with a separate
group of 67 Ss. This was a completely separate study, which replicated the
procedures and the three exhibit learning conditions M, AQ(w), and i.. The
exhibit condition was followed by the usual machine posttest, followed by two
additional test sessions, approximately 2 days and 16 days later. Addresses
and phones were obtained at the end of the first posttest scssion when visitors
were told that they would be given the questions again at their homes. For the
second and third tests in the home, the booklet form of the test (described
carlier) was used. As in the case of Study 1, no feedback or other knowledge
of results was given to Ss during any of the three posttests.

43 completed both the second and third posttest sessions.

Figure 12 shows the mean pretest (combined) and posttest performance for
each of the three posttest sessions for groups M (n = 12), AQ(w) (n = 16),
and E (n = 15). As is apparent from these curves, visitor performance was
maintained over the 2- and 16-day period at essentially the same levels as
obtained on the initial posttest, regardless of the conditions under which the
visitor had acquired the exhibit information. An analysis of variance yielded
no significant between-sessions variance or treatments x sessions interaction.
Differences between the groups were essentially the same as obtained in Study
1. Frequency distributions of the pretest and initial posttest scores for this
replication were very similar in form to those obtained in Study 1. Therefore,
as would be expected, there was a significant between-treatments variance
beyond the .01 level (F = 10.164, d.f. = 2/40).

39
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Figu e 12, Pretest and suceessive posticst performance in termis of mean
percent correct on days 1. 2, and 16 of retention study.

Animism—Shamanism Replication Studies s gnd 6

STUDY §

In order to determine the replicability of the basic procedures and conditions
used in the skull exhibit in producing visitor learning in a totally different
museum location with different subject matter, the exhibit learning conditions
M, AQ(w), E, and NP were replicated at a display on animism and shamanism
in the Hall of Religion.

This, of course, required developing an entirely new set of criterion questions
for use in pre- and posttesting, and a new set of programmed questions and
accompanying audio for use with the exhibit.

A different pre-posttest machine, the MTA-400 shown in Figure 5, served
as the testing device. Criterion questions were developed in a manner similar
to that described for the development of the skull questions. However, on the
MTA test machine the questions were not presented on slides, but on a
continuous-loop paper roll, and involved four rather than five choices. Visitor
responses were recorded on an Esterline-Angus Event Recorder within the
machine, and the results were later analyzed by hand. An original pool of 45
questions, using a 40 percent rejection criterion,! along with individual inter-
views with visitors, was eventually reduced to 10 criterion questions plus two
preliminary questions on age,and schooling (see Appendix C). The questions
covered material found in two glass cases on the functions and methods of the
shaman and animism among the Iroquois Indians.

! Duc to the higher entering knowledge of visitors on the animism-shamanism topic, there
were not 10 unambiguous uestions on which there were less than 3o percent cofrect
answers on pretesting. Ther. ore, the rejection criterion had to be raised to 4o percent,

49
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The punchboard questions and audio script were developed in the same
manner as the skull program. The objective was a single sheet of questions and
accompanying audio requiring from 10 to 12 minutes to complete and yielding
better than 90 percent correct for at least 90 percent of the test Ss over several
weeks of testing. Because of the experience already gained from the skull
program, this process took much less time. A final set of punchboard questions
and accompanying audio (Appendixes D and E) were completed after six weeks
of testing with about 250 visitors,

The study to be described here involved a total of 226 visitors of about the
same age range (10 to 39 years in this case) with a median age of 15.0 years
and 4 to 14 years of education. The sequence of events was essentially the
same as that already described for the skull exhibit procedure. Visitors who
inquired about the test machine (or other visible apparatus) were invited to
“play” the pretest machine, then were sent to the exhibit cases under one of
the exhibit learning conditions. This was followed by a posttest on the MTA
test machine, No feedback was available during pr.- or posttests.

Four groups of visitors were exposed to the religion exhibit under one of the
following four exhibit conditions: M, AQ(w), E, and E(NP), identical to the
conditions previously described for these labels. The n's for each group were
48, 48, 80, and 50 respectively.

Pretest Results, The frequency distribution of pretest scores for the 176
Ss who took the pretest is shown in Figure 13 along with the theoretical chance
distribution (dotted line). (Only 176 of the 226 Ss are included in the pretest
lecause the 50 Ss in the E(NP) group did not take a pretest.) As noted earlier,
th‘l’E was greater pre-exhibit knowledge of the animism-shamanism topic
among visitors than there was of the skulls (mean = 39.3 or about 14 percent

Figu:e 13, Frequency distriliition of pretest scores for animism exhibit
(ri == i76) compared with cxpecied chanee score.
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Figure 14. Frequency distribution of posttest scores for M-Conditien af
animisi exhibit (n = 48) compared with pretesi scares (n = 176).
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Figure 15. Frequency distribution of pesttest scores for AQ-Condition al
animismt exhibit (n = 48) campared with pretest scores (n = 176).

above the 25 percent chance level). The pretest curve is very similar in shape
to that obtained on the skull pretest.

Posttest Results,  The frequency distributions for each of the four posttest
conditions are shown in Figures 14, 15, 16, and 17. Each distribution is com-
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Cigure 16. Frequency distribution of posttest scores for E-Condition
at gnimism exhibit (1 = 80) compared with pretest scores (n = 176},
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Figure 17. Frequency distribution of posttest scores for E(NP)-

Condition at animisn exhibit (n = so) compared with pretest
scores (n = 176).

pared with the combined pretest distribution. Results for the four conditions
appear essentially the same for each of the conditions as obtained at the skull
exhibit, with nearly 48 percent achieving a 92-100 percent posttest score under
the M-Condition (n = 48) and nearly 38 percent achieving these levels under
the AQ(w)-Condition (n = 48). Some visitors (16 percent of a total of 50) still
achieved the 92-100 percent level under the E-Condition.

An analysis of variance yielded a significant between-treatment variance
beyond the .001 level (F = 19.26, d.f. = 3/222). A Newman-Keuls analysis of
the differences between means (Table 4) indicated no significant differences
between the M and AQ(w) conditions, confirming the results with the skull
program studies. Again, there were significant differences between the E-Condi-
tion and the M and AQ(w) conditions (p < .01). While less than the M and
AO conditions, the E-Condition was significantly better than the E(NP)-
Condition where no pretest was given.

Treatments E(NP) E AQ M
Means 4.94 5.86 7.79 7.63
E(NP) 194 — T o2* 2.85%%  2.89%*
E 5.86 — 1.93%% 1.97**
AQ 7.79 — ,04
M .. 7.83 _ , . =
*=p< .05 *r=pgol

Table 4. Newman-Keuls analysis of differences between means of the
E(ND), E. AQ, and M conditions at the display on animism and shamanism,
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STUDY 6

As in the case of the skull exhibit, we wished to determine the effects on
posttest performance, if any, of studying the exhibit alone without a pretest,
and if the pretest conditions by machine (condition E) were any different from
the pretest experience via the booklet (condition E(B)). Therefore, an additional
group of 55 (n = 50) were tested with the pretest by booklet rather than by
machine (E(B)).

The posttest performance of this E(B) group was then compared with the
E and E(NP) groups of Study 5 and the original pretest scores of these three
groups. An analysis of variance which included the pretest scores as a fourth
condition yielded a significant between-treatments variance beyond the .001
level (F = 21.45, d.f. = 3/256). This was followed by a Newman-Keuls analysis
(Table 5) of the differences among the means of the four conditions, As was
found in Study 4, there were no significant differences between the booklet
and machine forms of pretest administration. There were significant differences
between the no-pretest E(NP)-Condition and the two pretest conditions, E and
E(B), as may be seen in Table 5.

Treatments Pretest E(NP) E E(B)
Means 3.80 4.94 5.86 6.56
Pfefési "7 VB!SD T 1.14 2.06 2.85
E(NP) 4.94 — 92 1.62
E 5.86 — .70
E(B) ) 6.56 - 7 —

* == ?{iggg ) **:p{m

Table 5. Newman-Keuls analysis of the differences between means of the
pretest, E(NP), E, and E(B) conditions at the display on animism and shamanism.

One result obtained in the analysis of exhibit-only conditions at the animism
exhibit was the significantly better performance of the E(NP) group over
baseline pretest performance. In other words, the performance of visitors was
apparently improved by their having studied the animism-shaminism exhibit
without benefit of pretest, although the results were not as good as when a
pretest had first been experienced (group E).

simply from looking at an exhibit, reading the labels, etc. The fact that such
a result was obtained on the animism topic and not at the skull exhibit may
simply mean that the basis for skull discriminations was not as clear in the
skull exhibit as were the functions and methods of animism and shamanism.
In the latter case, reading one or two of the rather short labels in the religion
posttest. The labels in the skull exhibit, on the other hand, were more involved,
longer, and more subtle. Also, the vocabulary required in the religion exhibit
was simpler than that required for the skull exhibit. In any case, whether it
was the better design of the exhibit cases or the greater pre-exhibit knowledge
of the visitors, some learning apparently did occur for the E(NP) group at the
animism-shamanism exhibit.
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Self-test, Recycling Systems

The self-test, “recycling” system evolved from our observations that in various
replications of the E-Condition from 15 to 20 percent of the visitors who had
taken the no-feedback pretest were able to achieve very high posttest scores
(92-100 percent) without the use of any programmed systems at the exhibit.
While these visitors received no feedback or other knowledge of what answers
were correct or incorrect, the pretest experience probably helped define what had
to be learned from the exhibit. Apparently some visitors utilized this pretest
information to process effectively the exhibit information on their own without
the help of audio or ather programmed materials. The majority of persons in
our visitor population, however, apparently needed the support of audio or other
devices to select and orpanize exhibit information relevant to the concepts
being tested.

Some cognitive approaches to learning have emphasized the importance of
prelearning orientation (Ausebel, 1968). The facilitative effects of adjunct mate-
rials, such as instructions, questions, and “advance organizers,” have been
demonstrated in the learning and retention of prose (Frederick and Klausmeier,
1968, among others). Steinhorst (1968) reported that giving subjects the instruc-
tional objectives of an assignment resulted in significantly better learning and
retention of information on a fictitious map than a free-study group achieved,
and at least cqual performance to that of a group receiving a programmed
sequence on the same information.

In the context of these studies the pretest experience in the museum applica-
tion constituted an “advance organizer” and pre-exhibit definition of objectives
which could have influenced the way that visitors assimilated, stored, and
retrieved exhibit information. In any case, the fact that some visitors were able
ta learn simply by having the pretest experience suggested the possibility that
a pre-exhibit self-testing situation might be developed to facilitate later learning
from the exhibit without the need for the more costly programming of the
exhibit itself.

A difficulty with the use of the pretesting experience alone, however, is the
fact that relatively poor results were obtained for over 80 percent of the Ss
under this condition compared with the M and AQ groups. The use of a printed
set of instructions (E(I)-Condition) did not help, and the use of the booklet
pretest (E(B)) made no difference. The results might have been improved by
the use of feedback during pretesting on matched criterion questions, although
this was not invesligated.
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Another possibility would be not only to provide some feedback during test-
ing but also to encourage the visitor to retest himself between successive exhibit
visits. In the E-Condition the visitor had only one exposure to the test situation
prior to visiting the exhibit. Additional exposures to the testing situation could
provide additional help in processing exhibit information, each self-test further
sensitizing the visitor to what he should look for in the exhibit.

The self-test, recycling system to be discussed here concerns this possibility.
The purpose was to provide a means by which visitors could test themselves on
criterion questions, study the exhibit in terms of the framework provided by
these questions, return again to the exhibit, retest themselves, and so on. Hence,
the terms self-test, recycling system. If visitors could learn from such repeated
self-testing, this would eliminate coetly programming of the exhibit itself and
substitute the visitor’s own information-processing skills to reach the same end.
Through successive self-testing, slower and less skilled persons might thus be
able to “discover” those characteristics of the exhibit which were relevant to
good test performance. This assumes, of course, that visitors would or could be
motivated enough for the goal of performing well that they would repeatedly
test themselves.

Experimental Studies

To evaluate such an approach, a coin-operated, self-test machine was developed
and tested, with several variations, in a series of studies in the Milwaukee
Public Museum and, more recently, in the Milwaukee Art Center (Silberglitt,
1972; Lakota, Screven, and Reis, in preparation). Figure 18 shows a recent model
of the device, as used in testing at the Milwaukee Art Center.®

The self-test procedures found to be most effective to date using this machine
may be summarized as follows:

{(a) The test machine is placed near (but not at) the reference exhibit area,
where visitors may freely approach it as part of their normal exploratory
activity. If they touch the machine, a projector turns on and a “come-on”
frame invites them to insert 10 cents to test themselves on the nearby
exhibit’s topic. An “expert medal” (a gold-colored token with “MUSEUM
EXPERT” printed on it) is promised for a perfect score.

(b) Inserting 10 cents provides seven multiple-choice questions (from a
pool of 50 to 100 questions), which are interspersed with nonquestion
frames emphasizing that visitors can improve their scores by studying the
Exhlblt The game end% wnth a fma] Frame inviting the players to study the

(¢) Questions advance after each answer (regardless of correctness of
choice). A counter (upper right-hand corner) registers 100 points for each
correct answer.

Faladitied from o coin-operated commercial yuiz pame. This machine has since been dis-
edd to perform similar fune-

continued by the manufacturer, However, other systems desig
tions in musenms e currently in development. For inhir’i'ﬁﬂn‘ﬂ write to the author.
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(d) The machine dispenses a silver token (regardless of total score) with
the message: “ONE FREE PLAY, STUDY THE EXHIBIT AND TRY
AGAIN.” This free-play token, on all later games, is contingent on a score
above chance.

(e) If, in any one game, the player answers all seven questions correctly,
the machine dispenses the gold “‘expert medal,” which may be kept or
used for replay.

The gamelike appearance and the touch-activated “come-on” frame attracts
the attention of passing visitors and encourages them to play. During play,
advance of the counter provides feedback concerning correctness of answers as
well as the fina] game score. The free-play token encourages the player to return
for replays between exhibit visits. The gold “expert medal,” received for a per-
fect score, is intended to encourage repeated efforts to achieve mastery. It is not
expected that all players will achieve mastery before terminating the process.
But it is expected that many players will fry and, in the process, will achieve a
higher terminal score than woild otherwise be the case.

The initial prototype model (not shown) was similar in shape and operation
to the test machine shown in Figure 18. However, the earlier model and self-test
procedure differed in the following major respects: (a) there was no touch-
activated “come-on” frame or other interspersed nonquestion frames, (b) an
advance-on-correct mode was used in which questions could not be advanced
unti] a correct answer was made, (¢} there were four topic selection buttons
which the player could use to select one of four question categories, and (d)
additional feedback signals accompanied correct answers (a green light and a
bell) and incorrect answers resulted in a red light, a buzzer, and a lowering of
points obtainable for the next choice. The extra feedback was assumed to be
necessary to sustain visitor cooperation and to provide corrective information.

Initial tests of the system utilized this prototype model at a general exhibit
area in the Milwaukee Public Museum covering the topics of evolution, heredity,
seed dispersal mechanisms, and animal age and movement. Four sets of 40
multiple-choice test questions were filmed for use in the prototype machine.
Each pool of 40 questions was organized into successive five-question games.
The player could select one of the four topics on which he wished to test himself
by pressing the appropriate category button on the machine.

The test machine was placed about 20 feet from the reference area containing
information about the four topics. Preliminary unobtrusive observations of
visitor reactions, replays, and recycling were made over two-hour periods. These
initial informal observations indicated the following: the machine attracted both
younger and older persons to stop and examine it (or watch others play it);
about 30 percent of the passing visitors in the two-hour samples stopped; about
25 percent of these played it; more younger than older persons played it, but
the average age level appeared higher than the 14- to 15-year level of the pro-
grammed system. Jescribed earlier; family and peer groups often played the
machine as a group. It was difficult to obtain exact data on individual recycling
activity or resulting performance on questions, However, persons were observed
going to the exhibit area and returning with the free-play token to replay. Some
persons continued to replay without going to the exhibit. Use of the four cate-



gory buttons posed difficulties. Changing categories from one play tc the next
was common and some persons changed categories during games.

These initial observations were followed by a more systematic stvdy. The
category buttons were removed, The machine was preset to prezert questions
over a single topic: heredity. A picture of the reference exhibit was prominently
displayed on the machine with the instructions: “STUDY THIS DISPLAY AT
THE EXHIBIT AND WIN AN EXPERT MEDAL!” Sample questions used in
this study are shown in Appendix F.

All data were collected as unobtrusively as possible by a single observer, who
stood near the area observing the movements of players who approached and
played the machine and recorded their game scores, etc. Not all persons who
played in succession were selected for observation. Since it was very difficult
to follow the actions of family and peer groups, these were excluded. Also
excluded were children below about 12 years of age. Some players who had
been initially observed were lost track of in subsequent plays and, therefore,
information about them has been omitted from the data to be presented. Per-
sons who replayed with 10 cents were also omitted. Observations took place
over approximately two-hour periods under relatively crowded conditions on
Saturdays and Sundays. The test machine remained on the floor when no
observations were being made, but was unplugged.

A total of 32 persons were observed through to the point at which they
either left the situation or achieved mastery. The results of these observations
ave summarized in Table 6, Of the 32 persons, 15 (about 47 percent) achieved

Total  Did Not Replayed Scores Achieved

Type Avail. Return  Without Returned .
of for to Returning to Below Mean

Play Play Replay to Exhibit Exhibit 250 250-400  450-500 Score
10¢ Play 32 — — — 12 19 1 225
Token #1 31 0 11 19 8 16 7 315
Token #2 16 3 5 8 1 8 4 365
Token #3 8 2 5 1 0 4 2 383
Token #4 4 1 3 0 1 0 2

Table 6. Number of plays, replays, and scores obtained by 32 visitors at
the self-quiz recycling machine on the topic of heredily.

test. Six persons ultimately achieved mastery by taking successive retests with-
out visiting the exhibits. There was an increasing tendency during later replays
to replay without returning to the exhibit. Of the 31 persons who did not
achieve mastery on their first test, about 61 percent went to the exhibit prior
to taking their first retest. Everyone replayed the test machine with their first
free-play token. Six persons (8'.s percent) eventually quit with a free-play token.

Because of the small sample, these results were tentative. But they were
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sufficiently encouraging for a decision to move ahead with further testing
of the self-test system. This study was difficult to evaluate and pointed up a
number of difficulties in achieving the objective of facilitating learning from
exhibits through repeated sclf-testing. The questions used were not as dependent
as they should have been on studying the exhibit, were too easy, and often
trivial. By taking the initial five-question test, it was possible to learn enough
to do better on the next five-question test which, in turn, taught more, and so
on. It seemed reasonable that the advance-on-correct procedure contributed to
this result since it provided feedback on wrong as well as correct answers. In
fact, the feedback and advance-on-correct features made the machine into a
rather effective teaching machine capable of teaching independently of the

increasing proportion stopped visiting the exhibit between games and simply
played the machine with successive replay tokens. It is difficult to say how
much of the score improvement that did take place was due to the actual exhibit
and how much to the teaching properties of the machine.

In a later series of investigations with more than 600 visitors in the Mil-
watkee Public Museum, Fazzini (1972) examined the effects of feedback,
expert medal, free-play tokens, and other variables on visitor performance in the
self-testing situation. These studies were conducted at the same prifitive skull
exhibit used in earlier investigations. A pool of 70 questions utilizing the
formats and abjectives of the earlier studies was prepared for use in a modified
form of the self-test machine shown in Figure 18. Each game consisted of seven
criterion questions matched for each of the original objectives listed in Chapter
I (page 29). There also was added a touch-activated “come-on” frame and an
end-frame suggesting that the player visit the exhibit to improve his score.

There is insufficient space here for a thorough treatment of the results of
this series of investigations, which also included demographic data on-visitor
populations, viewing time data, a comparison of solicited and unsolicited groups,
and other observations. The reader is referred to Fazzini (1972) for a more com-
plete treatment of these investigations, We shall summarize here some of the
results pertaining to the self-test machine variables and their relation to visitor
persistence, recveling, ~nd learning,.

(1) As Ss continued to replay the test machine, the percent recycling (visits
to exhibit between plays) gradually decreased from about 32 percent after
the first play to about one percent (n = 31) after the tenth play. Table 7
shows the mean percent recycling for the first 10 plays. Neither feedback,
free-plav tokens, nor the gold medal incentive significantly affected the 32
percent recycling figure. The remaining two-thirds of the visitors con-
tinued to play the machine without visiting the exhibit. Playing the self-

(2) There was a small but significant positive correlation (rxy = .30,
p <2 .02) between the amount of recycling and the score obtained on the
last game before quitting (terminal score or TS) only for group MIN, which
received no leedbadk after answering questions, and no score. The only
knowledge they had as to how they were doing was whether or not they

received a

ree-play token (which required three guestions correct) or a
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Returned

No. of to Percent Mean

Play Players Exhibit Recycling Score
1 500 170 34 285.2
2 331 106 32 302.3
3 183 43 235 343.7
4 128 31 24.2 369.5
5 95 17 17.9 409.5
6 75 14 18.7 433.3
7 60 11 18.3 451.7
8 48 7 14.6 465.6
9 36 6 16.7 481.9
10 31 1 3.2 530.6

Table 7. Mean score and percent recycling for first 10 plays at self-test
machine at skull exhibit (adapted from Fazzini, 1972).

gold expert medal (which required all seven questions correct). For this
MIN group, the more visits to the exhibit between games, the higher the
TS (terminal score). The amount of recycling did not correlate with the TS
of those Ss who received any form of feedback from the machine (counter
scores, green light on correct, etc.). However, feedback did significantly
improve TS (see below), apparently because feedback was being effectively
used by the players to learn the required information from the machine.
The no-feedback players had no such advantage and had to utilize the
exhibit. Although not discussed by Fazzini, it seems worth noting that the
improvement in visitor performance resulting from the feedback condi-
tions may have masked possible effects of the exhibit visits on the TS,
In any case, the exhibit visits (recycling) added no more to the ability of
Ss to perform than did the information they received via feedback while
playing the test machine,

(3) Feedback conditions consisted of a “maximum’™ feedback (MAX) con-
dition (bell, lights, buzzer, counter score for correct), an advance-on-correct
{AOC) condition (no bells, lights, or buzzers but question advanced only
after correct answer), and an advance-on-initial response (AQI) condition
(feedback provided by advance of counter score on correct only). All of
these feedback conditions resulted in higher TS. Figure 19 shows the
decrease in TS5 as a function of decreasing feedback conditions, including
the so-called MIN condition in which no direct feedback was available.
Shown are both TS and initial game scores (IS). Figure 20 shows frequency
distributions of TS for the three feedback conditions and the no-feedback
group.” Note that for feedback groups, there was a sharp rise in the num-

“In the original Fazzini studies an additional feedback condition was run which placed
the seclf-test machine direcily in frant of the exhibit. There were no significant differences
in TS between this group and the regular AOC-Condition. For simplicity, this group was,
therefore, omitted from the present discussions and is noi shawn in Figures 19 and ze.
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Figure 19. Initial game scores and terminal scores for  Figure 20. Frequency distributions of terminal scores for each of the four
cach of four feedback conditions on self-test machine, feedback conditions on self-test machine (adapted from Fazzini, 1972).

ber of mastery level TS (600-700) and no such rise for MIN. Only two Ss
(four percent) in MIN reached the 600-700 level, while 11, 12, and 13 Ss
in MAX, AOC, and AOI (22-26 percent) reached these levels. As noted
earlier, TS performance of the MIN Ss depended upon the effective utiliza-
tion of the exhibit during recycling. But only about one-third or less of the
MIN Ss actually recycled. This might account for the lower mean TS of the
MIN group because at least two-thirds of these Ss were trying to answer
the questions with no relevant input either from the exhibit or from feed-

back.

(4) The use of feedback appeared to reinforce replaying the machine, All
feedback conditions correlated significantly with the number of replays.
The no-feedback condition did not. The number of replays did not correlate
with TS.

(5) Use of the free-play token was significantly correlated with replays
and with higher TS, which is not surprising. When tokens were omitted,
replays were few and TS was the same as IS. Fazzini investigated the
effects of lowering the criterion score required to obtain a free-play token
from 300 to 200 points (two questions correct). This did increase recycling
(from 16 to 26 percent), but unproductively, since there was no improve-
ment in TS. Since the no-token group had to spend 10 cents for all replays,
the replays for this group were, of course, sharply lower (mean = 1.5
plays). However, in spite of cost, about one-third of the 50 non-token Ss
replayed at least once, one-third of these replayed a second time, and a
third of these played a third time. One S replayed five times (without
achieving “‘expert” medal).

(6) Use of the gold “expert” medal as an incentive for achieving a high
score significantly increased TS, as well as the number of mastery-level
(600-700) scores (Figures 21 and 23). These effects appeared to be inde-
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Figure 21. Initial game scores and terminal Figure 22, Frequency distributions of terminal scores
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self-test machine (adapted from Fazzini, 1972).  machine (adapted from Fazzini, 1972).

pendent of number of replays or recycling. Fazzini investigated the effects
of lowering the difficulty of obtaining the expert medal from 700 (all ques-
tions correct) to 600 (one question incorrect), but obtained no significant
effects on TS. However, a breakdown of the 600~ and 700-level scores for
the two groups showed that the 600 criterion produced twice the number
of 600-level scores and the 700 criterion produced nine (out of ten) 700-
level scores. Thus, making the mastery score more (or less) difficult did
not significantly alter the number of persons who attained it, but it did
appear to alter how much the players learned in order to achieve it. Appar-
ently the presence of a specific goal at some level was important. Thus, for
the no-medal group, only two Ss (four percent) achieved a TS above 500,
while 11 and 13 Ss (22 and 26 percent) working for the medal achieved
scores above 500. The TS (and IS) for the 600 and 700 criterion groups and
the no-medal group (n = 50 each) are shown in Figure 21. The frequency
distributions of TS for the three groups (Figure 22) again show few 500-
level scores and a sharp increase in 600- to 700-leve] scores only for the
expert medal conditions.

(7) Fazzini reported that 14.6 percent of the unsolicited Ss in his studies
achieved an expert medal and required from 1 to 28 plays to do this
(mean = 6 plays). About 61 percent of these winners continued playing
after receiving the medal. It was reported that some Ss actually had to be
stopped or they might have continued indefinitely. The motivating proper-
ties of the test machine contingencies seemed clear throughout Fazzini’s
investigations. It is noteworthy that the “slower learners” in the various
feedback and token groups who required 10 to 15 games to obtain the
medal spent from 45 to 60 minutes at the task with no apparent loss of
enthusiasm,

(8) While the self-test machine was inoperative, mean viewing time in a
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predefined area of the skull exhibit (n = 66) was 19 seconds. Another
study (n = 60) involved only visitors who first made eye contact with the
exhibit (about 60 percent of those passing during observation periods).
Mean eye contact time was 29.6 seconds. As Fazzini noted, it is doubtful
if 20-30 seconds is sufficient to "learn” any concepts presented by the
exhibit. Comparable exhibit time or viewing data for the self-test machine
Ss were not reported. However, Fazzini did report up to 72 minutes spent
at the exhibit (excluding machine time). From 1'/2 to 3 minutes were spent
at the machine per game. Total exhibit times were estimated to be from 20
to 40 times the viewing time when the machine was inoperative.

In subsequent applications of the self-test machine at the Milwaukee Public
Museum and the Milwaukee Art Center, modifications have included more
nonquestion frames encouraging use of the exhibit, an advance-on-first response
mode, and other procedures listed at the beginning of this chapter. Applications
of the self-testing procedures in the Milwaukee Art Center by Silberglitt (1972)
yielded posttest scores comparable to the use of programmed audio. However,
this study provided no data on percent recycling. More detailed comparisons of
the self-test recycling machine with other exhibit systems (audio, labels) have
been carried out in more recent investigations at the Milwaukee Art Center by
Lakota, Screven, and Reis (1974).

While these procedures resulted in the predicted recycling, the percentage of
persons recycling was disappointing. Other approaches to the basic self-testing
concept need to be investigated. Improvement in the machine procedures may
be possible through additional modifications. For example:

(a) removal of all feedback on individual questions, providing only a total
score at the end of each game;

(b) free-play tokens exchanged at the exhibit (from vendor) for replay
tokens usable at the machine, thus requiring return to the exhibit area; and

(c) more interspersed frames which encourage the use of the exhibit and
require answering questions concerning the recycling procedure,

Self-testing Without Machines

Use of the self-testing strategy may not require coin-operated quiz machines
at all. Exhibit self-test questions could be printed on 3" x 5" or 5” x 7" cards
with self-scoring and feedback capabilities. There are available commercially a
number of simple, self-scoring materials which could be adapted for self-testing
purposes in museums. For example:

(a) Latent Image Response Cards:  Questions can be printed on these
cards along with invisible markings for correct answers. Responses to each
question consist of marking over the appropriate answer space with a
special pen containing a nontoxic latent image developer. The pen leaves
an indelible colored mark for scoring purposes which changes color if
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answer is correct, thus providing immediate feedback. Latent image
processes are available from several manufacturers.” Hendershot (1973)
provides an updated list of such systems.

(b) Overlay Cards (Figure 23A): These have overlays over answer spaces.
Responses consist of erasing the overlay over the chosen answer; printed
numbers or symbols appear which then indicate whether the answer is

Figure 23. Self-scoring response devices: Trainer-Tester Card (A),
Punchboard (B), ana QRS Responder (C).

correcl. Other feedback cards provide small tabs for each answer; tabs are
pulled out to answer and colors reveal whether answer is correct.

(¢) Punchboards and Mechanical Response Devices (Figure 23B and C):
Some systems utilize a stylus, pencil, or simple push buttons to punch
answers in precoded cards inserted in simple mechanical devices. These
systems are self-scoring. The small punchboard (Figure 23B) accepts a
4" x 6" card which contains answer choices that can be selected by punch-
ing them with a stylus. The stylus activates a light if choice is correct, or
will restart an attached start-stop audio cassette. In this example, the
answer card is coordinated with a “map” of an art gallery. Figure 23C

"Tor example. A. B. Dick Corporation Central Scientific Conipany (CENCO), Docent Corp.,

amang others,

S G Hendershot (1073).

@
o
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teses o prepunched 1BM card which is inserted into the push-button holder.
Pressing a button punches a hole in the card and advances the card If
answer is correct, This device can also be coordinated with a start-stop

audio cassette”

Tor purposes of implementing a recyeling sbrategy, such selfseoring systems
could guide the visitor, via appropriate questions, to specific exhibit information
ancd, through the immediate feedback and scoring, encourage the visitor to
make productive use of this exhibit information.

For example, latent image quiz cards (with attached answer pens) could be
dispensed from coin-operated vendors located at exhibits, or provided in packets
to be taken along on exhibit tours. Lach card would contain five to seven
Guestions covering, particular topics, answers lo which had to be obtained from
the exhibit, or serics of exhibits. Unlike the self-testing recycling machine situa-
tion, users could directly mateh their possible answers to the exhibit's informa-
Lion befare anawering. Thus, the questions would require recognition rather than

recall.

Following cach answer, color changes or other feedback on the card would
indicate if the chosen answer was correct, If vot, Further choices would be made.
In order to encourage repealed efforts to produce n errorless card, an “expert
medal” or other suitable incentive could be made available by museum staff
su5 cards obtained from the same or from a variety

For a given number of error
of oxhibits,

Unfortunately, the fcedback feature of these quiz cards might also produce
the same effect as the feedback on the recycling machine, viz., encouraging
learning from successive quiz cards rather than from the exhibit! If the use of
such quiz cards is to facilitate productive self-study of the exhibit, then, ideally,
the exhibit should be the only souice of information for achieving the high
score which the user is seeking.

One way of achieving this would be to use a different set of questions and
test diffcrent exhibit information on separate quiz cards., This would reduce
the chances of the repeat user obtaining suceessive cards on similar information,
thus removing the advantage of accumulating related information from card to
card. Thus, the exhibit would become the only available reliable source for the
information necessary to avoid errors. If the visitor is adequately motivated to
avoid errors on any single card (in order to obtain mastery token, etc.), he must
“search’’ the exhibit for the necessary information, make comparisons, identify
relationships, draw conclusions, and so on. This is the kind of activity which
is likely to lead to more effective utilization of the exhibit and to productive
learning.

Tt is interesting to note that such a system imposes a contingency which
would distinguish betveeen adequate and inadequate observing behaviors. Thus,
the immediate fec lback after & rorrect answer to a question would reinforce
the adequate ol rving behavior that just preceded it, while the feedback
following errors would »ncourage changing the inadequate observing behavior
that preceded the = crrors. Sin -~ the subsequent card consists of an entirely

c Hendershot {1973). 5 G
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new sel of questions, there would be little benefit from the previous card”s
feedback, cxcepl possibly an improved skill in observing and processing exhibit
information. These possibilities are currently under investigation by the writer.
Another way of avoiding the cumulative effects of repeated cpestion  feed-
back would be to use quiz cards which do not provide feedback on individual
eetions, For motivational purpascs, a total score would still be needed. This

would require some means of scoring completed cards, such as cand readers oy
print-out systems, which would impose some expensive imechanical complexities.
Also, no feedback response devices would mean that adequate and inadequate
exhibit observing behaviors could not be discriminated immediately after they
had occurred.

In summary, work still needs to be done to determine how best to aid vi
o utilize wnprogrammed, fixed exhibit information productively. Possibilities

include self-testing systems via automated, coin-operated question machines,

tors

5

self-scaring quiz cards, punchboards, and visitor oriendation apd goal-setting
sy stems Gliseussed below).

The self-test recycling machine studies clarified the importance of feedback
and achieverment incentives such as the “expert medal” for |eaming. Many
hibit crite-
rion questions and invest considerable time and effort to achieve gpecific leaming
goals. However, many visitors prefered leaming the mecessary material from
the machine rather than from the noninteractive exhibit, More systematic

i of

themselves op ex

visitors were readily motivated to repeatedly tes

investigation is necded to detennine how this can be overcome for purp
obtaining visitor-exhibit interaction, and to establish more clearly the effect:
various self-testing systems on visitor performance and their practicability and
cost-cffectiveness in comparison with alternative approaches.

Visitor Orientation and Goal Setting

Additional approaches for helping the visitor make productive use of exhibits
include: (a) pre- or postexhibit orientation areas which provide important
background concepts and perspectives and (b) goal-seiting systems for helping
the visitor to establish specific learning goals prior to entering an exhibit.
Orientation areas, adjacent or parallel to major exhibits or galleries, could
contain interactive audiovisual teaching machines, cornputer-based displays and
response terminals, sound-slide presentations, single-concept syper-8 car tridge
film presentations, films, etc, As stated earlier, the recycling studies indicated
that the recycling self-test machine was highly effective in helding visitor
attention, often at the expense of the reference exhibit. In orientation areas
these attention-holding features of responsive machines, including computer-
based displays and response terminals, could be put to good uset in securing
the attention of visitors to self-contained 5-15-minute self-instructional units
presenting overviews, important principles or historical perspectives, developing
technical or scientific procedures, perceptual sensitivities of importance in view-
ing art objects, attitudinal shifts, and so forth. When visitors are exposed to
such materials either before or after visiting a major exhibit or gallery presenta-
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tion, this bacgsround could help (hem organize, reorganize, and process what
they have weery o7 are aboul to see, Further discussion of some of these
pussibililics will be found in Chapter V.

Goal setting may provide another important element in helping visitors
arganize ard process exhibit or gallery information more effectively. Results
of condiliom £ comparisons in the earier skull studies supgested that pre-exhibit
tests and 1ists of instructional abjeclives added to the ability of some visitors
to achieve high posttest scores, If goal setling is important, the task is to
determine Jsow ~isitors can identify specific (learning) goals around which they

can produceively organize their exhibit explorations,

Some wo uld say that identifying specific learning goals for the visitor would
necessarly restrict his activities, But this need not be so, nor should it be. As
noted in Chaptet I, an attractive Feature of the museum is its lack of coercive,
structured s ystemms, The zbility of the visilor to explore [reely and to personalize
his activitie s should be kepl intact so far as is possible.

But the task alse is to help the visitor to make his oxplorations productive.
As has been indicated, this is less likely without some “purpose” For such
explorations; that is, without some kind of learning goal. Such goals can be
made available to the visitor in various ways. The self-test recycling machine
was one wayof doing this, although, in this case, the visitor <ould not choose
among altermitive goals. Rescarch is needed to establish some of the cffective
condilions and Jimitations of various possible visitor goal-setting procecures.

i as examples of some of the possible approaches:

The following are offer

(1) Visitrs cauld explore among visually presented topic “previews”
{cafetesia style) in nrseum lobby areas. From these he could select which-
ever one ke wishes for more detailed examination at the appropriate
exhibits. A fter selecting a topic-goal he would receive a map, a list of
learnin g ob jectives, and, perhaps, some self-scoring quiz cards to help him
make productive we of the exhibit materials,

(b) Visitors could be provided a “decision-tree,” via a small computer,
which would allow the visitor to narrow down topic arcas for possible
investigation. The computer presents a series of successively narrowing,
branched choices, each ending with some specific objective (learning tasks)
in the sclected topic area along with necessary guidance malerials. For
cxample, Figure 24 shows a successively branching series of choices
(decision tree) involving Indian paintings before 1900. The visitor even-
tually selects an ohjective at the level of detail he desires. Having selected
the desired level, he is then siven several choicos at this level, After Nis
final clroice, he reccives a map, along with other learning aides. In the
case of wmtroversial or alternative approaches and viewpoints on the
hardlin g of specific topics, the branches could allow choices among these
alternat ive @pproaches.

() The physical design of “exhibit spaces,” arranged in mazelike fashion,
could also provide a decision tree for the visitor to establish learning goals.
Upon entering the “maze,” the visitor would move through a sequence of



brranehing roome, cach of which would present him with decisiors con-
cerning topics, poals, el of generality, diffieulty, ote., in mxuch the same

manner as the computer method described carlier,
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Progress in recent years in the use of programmed Teaming, responsive teaching
machines, and computers for instruction in more formal educational and train-
ing; situations has led to the yeneral acceptance of such technologies as a basis,
at least in principle, for improving the efficiency of instruction, The present
project has vased che guestion as to whether such systerns might also be utilized
for educational and commumnication purposes in public access environments such
a5 musenins, zows, botanical parks

, shopping cenlers.

The vesults of the studies reported here have indicated that substantive learn-
ing canr occur in the public museum (one tvpe of public access environment)
through the use of responsive svstems such as audio cassettes and question-
anawer devices at exhibites,

A responsive exhibit is one in which the viewer, as he proceeds through dach
conceptual step, does not sirply “Jook” at sornething, but is required to respond
incsome speddic manner o what he thinks he sees or understands, receiving
correctional feedback about his response. A response of some sort is important
because the aclions necessary to answer a well-designed question direct the
viewer to those features of the exhibit (size, shape, color, order, ete.) which
are important links in the new learning to be developed.

Through the use of pre-postiests our experimental results suggest that a
museum exhil-it, or exhibit system, can be subjected to the same kind of evalu-
ation in terms of terminal visitor performance as any would-be instructional or
communication procedure. Data from the many museum visitors who partici-
exhibit probably depends upen the same considerations that determine the
cffectiveness of any instructional procedure; viz., carcful definition of the
desired learing outcomes of the exhibit, communication of these goals to both
the exhibit designer and the would-be visitor-learner, two-way interaction
between the learner (visitor) and the exhibit, frequent feedback to define prog-
ress toward 4 goal, testing and revision of the exhibit system based on actual

E

visitor performance, and so on.

In Chapter I we deseribed the museum as an attractive, open learning environ-
ment, but one with somz inherent problems swhich lower the likelihood that
cffective communica ion and learning will take place within it. Among these
were heterogerieity ot the museum audience, the absence of any particular learn-
ing goal on which the visitor can base his exploration, the essentially passive,

one-wav nature of most exhibits, which are nol, or cannot, be responsive in any

6
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sway (o their viewees, The methods employed i this project have attempted to
deal with these dithonltics in thiee ways:

(1) employing inferactive or responsioe systems (punchboard and audio)
which focus the visitor's attention throush snceessive steps toward a spe-
cifie learning outeome;

(23 emploving pro posttesting devices to measure the outcome of the
visitor's exhibit experiense in relation to predefined instructional objectives;

and

(3) use of a recycling procedure, described in Chapter 1V, in which a self-
testing, device measured the learing that occurred, provided visitors feed-
back and motivation to devote the effort necesary for learning, ~nd (theo-

retically at least) encouraged visitars to process the exhibit information on
their own.

Ariedio and Punchiboard Studics

The studics using the punchboard-audio system to focus and control the atten:

tion of the visitor indicated that the sy
the younger (helow 18) person and holding his attention. The system produced
sipnificant leareing inoat teast hall of the participants and was able to bring

em was most effective in attracting

:appmxinutelv 40 pf:rx‘("nt of the participonts to a mastery level (92-100 percent)

It wmild not b(? correct to conclude that it did this with a represenlative
sample of all museum visitors, Only about 25 percent were adults and the data
were based only on those persons who were attracted by the test machine,
punchboards, signs, ete. Therefore, our population was, perhaps, a more “moti-
vated” proup, more ready to cooperate and more ready to learn. But whatever
their characteristivs, they represented a large proportion of the younger persons
swho passed near the exhibit arcas.

The use of overt responses to questions, via the punchboard, with immediate
audio and visual feedback to correct answers, was initially believed to be neces-
sary to obtain the sustained atter.tion and cooperation of noncaptive, voluntary
visitors. However, from comparisons of the so-called M and AQ conditions in
both the skull exhibit and the animism exhibit, this proved not to be so. The
use of the audio cassettes without the punchboard and with the questions asked
vocally worked as well in producing high level posttest performance as having
the questions answered on the punchboard (Figures 8 and 9). Further investi-
gation is needed to determine if some kind of response device coordinated with
audio may be more effective in some situations, The present application involved

only a single exhibit and a simple set of objectives. Qvert res sonding may be

needed for more complex discriminations, more difficult questions, or when a
series of exhibits are involved over a longer lime span.

The role of the questions themselves, when presented on the audio cassette,
also requires further study, although the results obtained in these studies
Favored better performance when questions were used. Much needs to be done
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e pesta blishing whicl specific propertios of audio (re Chapter 1 diseu

audivon page 17) have facilitative effects, witlv and without the use of attention-
controlling questions. The audio scripte used in the skull siudy were not well
suited to do this,

Most visitors exhibited little, if any, learning from the exhibit when they
had no guidance devices and no pre-exhi

bit test or other knowledge of what
was expoected of them (the E(ND) situation, Figures 11 and 17). This result does
not augur well for those museun educators who believe that the static museum
display, if carefully designed and artistically arranged, will “communicate’ the
ileas contained therein to the interested visitor. There were no differences
between the normal pretest performance and the posttest performance of tlnse
who had studied the skull exhibit without aides or a prior pretest.

at the animism exhibit, although the results were significantly ponrer than under
other exhibit conditions. The animism exhibit was more clearly related to the
requirements of the postlest guestions, its labels were shorter and to the
pizint, ofo.

The latter result points up the important role of the physical design of the
exhibit and its pertinence o specific instructional goals. Obviously, the physical
design, the simplicity of an exhibit’s instructional goals, the clarity of its labels,
etc, can influence whether some particular instructional goal will be communi-
cated (i.e, result in a measurable leaming outcome). But, at best, the use of a
static display without predefined goals, discrimination responses, feedback,
orienting pretesis, or the jike will greatly limit the subtlety of the instructional
material which can be communicated and the number of persons who are likely
to profit from it. On the other hand, a well designed Jisplay, carefully tied to
instructional objectives, is likely to greatly simplify the systems for helping the
visitor to process its contents.

Concerning the retention of the learning provided by the experimental learn-
ing systems, Study 4 attempted to determine if the learning that took place
2 to 16 days. The results supported our expectation that the learning would be
retained. Cach proup maintained its previous level of posttest performance over

the 16-day period.

In Study 3 the amount of learning that occurred while visitors looked at the
exhibit without the audio or the punchboard was significantly facilitated by
taking a pretest (E and E(B) conditions). This was the case even though no
feedback or other knowledye was given on pretests. From 15 to 20 percent of
the visitors who took the no-feedback pretest prior to studying the animism
or the skull exhibits on their own achieved 92-100 percent posttest performance.

Although the overall effectiveness of the pretest was less than when the
audio or punchboard devices were used (Figures 10 and 16), the pretest experi-
ence apparently helped some visitors lo process effectively relevant information
from the exhibit on their own without benefit of programmed materials, audio,
ete. The pretest mav have helped provide for these persons a specific instruc-
tional goal which then became the basis for studying the exhibit. For example,
having seen questions about ordering the skulls according to age, some visitors
subsequently examined the skull orders, and so on. However, it should be
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pointed out that the exhibit itself may not have plaved a rolein these results,
No control group wan run in which visitors ook the pretest and then (after a
comparable interval of neutral activity) took the posttest without visiting the
exhibit, It is possible that the improvement in posttest performance was the
result of the pretest and not the exhibit visit, although the lack of pretest feed-

makes this unlikely.

Providing visitors with an idea of what they were supposed to learn, what
to organize, ele. might also be accomplished by means other than a pretest,
Our substitution of a simple slatement of objectives on a card in place of the
pretest (condition £(1)) is one such approach, This method also resulted in
significant improvement over normal pretest performance.

These and other methods for providing exhibit “previews,” pretests, and
instructional objectives and goals need to be carefully investigated. The “recycl-
procedures discussed in Chapter 1V are but some of many

majority of casual visitors to large public museums, and to extend the com-
plexity and depth of the exhibit information to this group, some sort of “con-
trol” over visitor “ohserving behaviors” is necessary so that productive attend-
ing is “rewarded” and nonproductive attending is discouraged (Chapter I
Individualized programmed audio-cassette tapes with or without a response
device is one way of achieving such control and a high level of terminal per-
formance in the majority of visitors who participate.

Other possibilities for controlling such activities include the “recycling”
systems described in Chapter [V, the use of portable response and self-testing
devices such as these described in Chapter 1V, public access “teaching machines”
in orientation centers adjacent to main exhibit areas, interactive electronié
exhibits, computer terminals at or near exhibits, and visitor goal-setting systems.

Portable Response Devices

In Chapter IV the use of self-scoring quiz cards with built-in feedback was sug-
gested as a simple, nonmechanical means of facilitating learning through
repeated & -oring cards (see Chapter TV for descriptions)
also could be used to present a short series of feaching frames to shape exhibit

elf-testing, Such self-

discriminations around predefined concepts. Fach frame could pinpoint visible
exhibit features {shapes, colors, ages, sizes, structures, names) and ask the user
between, or make some other

to compare, relate, identify, name, choose
specific responsc.

Following the example given in Chapter 1V, 87 x 7" cards could be dispensed
at exhibits, perhaps from coin-operated vendors, or given out as part of exhibit
tours. Each card could contain a series of question frames for a single conceptual
obiective in the exhibit, Or a pack of such cards could develop more complex
concepts utilizimg a series of exhibits.

Another simple way of previding for responding and feedback would be to
use, without audio, simple electromechanical question-answer devices, such as
the punchboard of the present studies, or devices such as used by White (1967)
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at the Lawrence Tall of Science, While wa accompanicd our punchboard with
coordinated audio to provide a simple means for attention control, we did not
investigate the possible effectiveness of the punchboard alone. Theoretically, a1
least, printed programmed response materials, without audio, should be able
to yield good visitor performance when carefully integrated with exhibit
information.

There are, on the educational and training devices market, an increasing num-
ber of low-cost, portable response devices which provide feedback and auto-
matic scoring capability. A continuously updated list of such devices (as well as
nonmechanical response and testing devices) may be found in Carl Hendershot,
Programmed Learning: A Bibliography of Programs and Presentation Deuices
(1973). (See also Intelek, 1969.) Some of these devices would be readily adapt-
able to applications in public museum and gallery settings,

In Chapter 1V a number of simple, self-scoring response devices were
described and Figure 23 shows examples of three of them. Some of these
response devices (e.g., the QRS Responder in Figure 23C) serve only as an
or in the exhibits themselves or in some other source. Other devices can include
the questions themsclves, such as the punchboard (Figure 23B) and others.”™

[t is important to distinguish between response devices that simply provide
feedback as to whether or not an answer 1o a question is correct and devices
that also provide a record of right and wrong answers. The former ([eedback
only) devices simply give the user right-wrong signals (green light, tone, etc.);
the latter (self-scoring) devices, in addition to providing feedback, also record
every response by punching a hole, making an ink mark, advancing a score, etc.

A permanent record of visitor responses s important, not only for program
evaluation purposes but also to motivite the user to attempt as high a score
as possible. Incentives for high performance could be similar to those used in
our recycling studies. For example, visitors obtaining a high score on the IBM
card of the QRS Responder could, if they wished, turn it in for an “expert”
token or other reinforcer found to be effective. Comparisons of the medal and
no-medal groups in the recycling studies indicated the importance of such incen-
tives in encouraging persislence and high-level performance (see Figure 22).

Public Access Teaching Machines

The results of the recycling studies indicated that learning from the machine
itself was more popular than utilizing the exhibit for learning. Two-thirds or
more of the par .cipants remained at the self-test machine for repeated replays.
Over 14 percent managed to achieve a mastery token without visiting the
exhibit. While this posed a problem when the purpose was to encourage learn-
ing from the exhibit rather than the machine, it suggests that responsive audio-
visual machines might be useful information resources in their own right. In
history and science museums, for example, they could teach important back-

see Hendershot (1971).
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pround concepte for exhibive, provide supplementary information, GlF conceptual
gaps in the exhibits resoarces, add indepth treatments, present overviews of
musenm collections, and sa ans Inoan art gallery, they conld help develop per-
ceptual sensitivitics, develop social and historical perspectives inarl, teach how
art objects are made, and <o on.

Unlike the recvcling machine, teaching machines could provide a self-
contained instrnctional package, reloting 1o nearby exhibits but operating inde-
pendently of them. Of course, they would have to be located so that they
would not interfere or compete with the normal viewing of museum exhibits,
perhaps adjacent to main exhibit arcas, serving simply as another area for
museint exploration.

The teaching machines could, and probably should, incorporate many of the
features of the recveding machine  freguent questions, self-paced responding,
feedback, scoring, free-play tokens and, if needed, special “expert” tokens for
high pecformance. Many of the questions, however, would be leading questions
designed to elicit discriminations, provide practice and step by step guidance
towvard o apecific learning objective. Learning objectives, of course, would be
limited to thowe which could be reasonably achieved by short instructional pro-
sraris of from 5 lo 20 mintes,

To discourage random plaving and belp meet operating costs, the machines
could be com=operated on the first play while free replay tokens or free games
vould be earned for moderate scores o encourage replays for those who need
them. Mastery “expert” tokens for high performance might be necessary for
the longer and wore difficult programs,

The casts of such devices, modified for public access, would not be prohibi-
tive, and probalily could be justified in terms of the contributions which they
could make, A number of responsive audiovisual devices now on the market
could ve adapted for public access use in museums (see Hendershot, 1973). The
costs of custom-programmed malerials for use in such machines, however,
would be high and perhaps bevand the current budgets of most museums. Some
off-the-shelf programs, or sections of programs, currently available from pub-
lishers, concern topics which could relate ta various museum exhibits. Pro-
grammed materials are available on Tundreds of topics (Hendershet, 1973) from
art history to atomic physics, Many of these are in booklet format, but could be
adapted for use in responsive audiovisual teaching machines. The costs of
adapting such aff-the-shelf materials would be far less than custom-developed

materials.

Progranumea [nteractive Exhibits

The studies reported here were limited to audiovisual materials and adjunctive
testing, situations for use with fixed, unprogrammed, unresponsive exhibits.
Visitor attention, questioning, responding, and feedback were all provided
independently of the exhibit itself.

Another possibility is to incorperate interactive teaching-learning principles
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into the physical exhibits themselves, To do so, it would still be necessary to
define instractional objedctives, analyze and arranpe tentative sequences of in-
structional elements, provide {or vivitor responses, and arrange for step progres-
sion and fecdback, testing visitors at each stage.

Sequenci esponding, and feedback could be built into the physical exhibi

Sequencing, responding, and feedback could be built into the physical exhibit
opri
ing of lights, slides, panel movements, ele. Possibilities for presentation and

itself, with electronic programming circuits providing the ap ¢ sequenc-

sequencing of questions include rotating question panels, slides, spotlighted
questions, audio, TV monitors, ofv, Multiple-choice push buttons, when acti-
vated, would require a correct choice in order to advance the exhibit to the next
stage. Various parts of the exhibit could be coordinated with questions and
visitor responding via spotlights, moving panels, audio, color-coded areas, etc.
The exhibit and viewer might be linked together by means of small computer
terminals located at or near main exhibit areas from which visitors could obtain
instructions, answer questions, eak questions, test themselves, etc. Interactive
exhibits obviously would be expensive to build and to maintain.

As pointed out in Chapter [, push buttons, panel questions, or elaborate
moving exhibit elements operated by visitors do sof necessarily constitute an
effective exhibit in which learning is likely to occur. Most museum people are
familiar with the frequent use of buttons and manipulative gadgets as part of
exhibits in science museums and technical exhibitions. Unfortunately, in inter-

nate between important clements in the display, much less receive differential
feedback correlated with corroct and inccrrect responding. In fact, the visitor
behaviors generated by these buttons seldom go much beyond the generation of
more button pushing and statistics showing that visitors are spending more
“time” at the exbibits.

We would warn exhibit planners against the careless use of buttons and
gadgets simply to provide responses for visitors. Responding is of no value
unless the response is in some way related to understanding the exhibit’s mes-
sage; that is, to the ability to compare or discriminate between objects, state-
ments, actions, etce. which relate to the exhibit message. Buttons and other forms
of responding are helpful when they require the visitor to use exhibit informa-
tion correctly in order to determine which of several buttons to press. The
button should then produce different results (feedb-ack) for a “correct” choice
(for example, advance of tape, a green light, a changing exhibit panel) than for
“incorrect” choices. In other words, the visitor should not be able to “play”
gadgets withoul approriate attention to and undersianding of the exhibit. To
be sure that a visitor “sees” what you want him to “see,” it is a great help to
ask him to do something, the effect of which requires that he has in fact seen it!
Buttons are sometimes a convenient means of doing this. But, if the purpose is
some kind of instructional communication, we would discourage their use unless

tney do performm this function,
An interactive exhibit need not involve electronic gadgets. Interactive prop-
erties could be built into the arrangement of physical spaces. As an example of

interactive exhibit designed as a series of multiple “T-mazes.” To quote from

this paper:
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Consider 1 one-way interpretive exhibition arranged a5 o serivs of cmall “halls”

separated by Cchoice pointd” Vsplay infoemation bsopresented it ., cach of
which leads to a chower puinh, At gach choice point, a “teaching g is clearly
spotlighted on the wall, along with freo alternative “answers.” Che = the correct

answer requires the visitor o eifectively integrate the facts, Labels, aioacts, concepts,
ete. presented in the Tall I he chopses answer 1, he goes down the path to his left;
if he chooses anwwer 2, he gows Jdowen the p.\ih to his right, Correct jmt]’w lead to the
next hall and a new z2-choice question boilding upon the information in the previous
hall, Tncorrect paths lead to “dead ends,” which contain additional display materials
desipned to ”c-%p]nin“ and to coryect the error. The “dead end” would return the
visitor via a separate path bock to the original hall where he could again look at
the Jisplay materials and the question that he missed, Another possibility for
handling his return from this “dead end” would be to provide at the “dead end”
arca a second a-choice, remediol guestion which, if answered correctly, would lead
the visitor back to the original hall, or if answered incorrectly, would lead back
again to the “dead end” area,

There are inany interesting possibilities for designing exhibit spaces so that
the path taken by the visitor will depend on his “understanding” and effective
inds of

une o the display inatetiols. Soch methods would previde similar

“contral” over visitor attention and learning as provided by responsive elec-

tranic eshibils.

The Potential Role of Computers in Muscunis

The possibility ui providing programmed, interactive exhilits raises the topic
of computers and the possibilities of soing beyond the concopt of programming
the communication of single concepts in a single display. The vast capabiliti

ties

of the computer raises the passibility not only for developing individualized
learning systems around individual exhibits, but for harnessing the entire mu-
seum as an open, responsive, learning environment. With jts vast memory
potential, its capabilities for high-speed information retrieval and data pro-
cessing, and for problem solving and simulation, the computer has immense
implications for realizing the foll potential of the museum as an open learning
environment,

To date the computer’s role in museums has been almost nonexistent, Where
it has been even considered, discussion has centered on the computer’s role for
record kecping and administrative functions. But the real potential of the com-
puter’s capabilities is as an fnstructional device. Thus, the computer could mobi-
lize all of the resources of the maseum to meet the individual learning needs of
the visitar: it could converse with him, challenge him, test and evaluate him,
relate his interests to exhibits, and help him explore their implications.

The computer could not only provide direct instruction on particular topics
but could also develop the visitor’s abilities for inquiry and investigation, using
the museum’s exhibits as the framework for such activities. It could challenge
the visitor to explore the museum environment to achieve specific learning
goals and manage his movements and exploratory activities so as to maximize
the chances of his achieving his goals. The computer could provide learning
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experiences in its own right that could develop new perspectives, new skills and
mterests, The computer conld simulate a political or social systen o a histori-

cal event, requiring the visitor to ask a series of questions, organize facts, apply

sions, and &0

principles, predick consequence, dircover defects, evaluate dec
Forth. It could even referce problem-solving activity in simulated social, politi~
cal, economic, and other situations, Thus, the computer goes beyond the “teachs
ingg machine” or progranuned exhibit system because, unlike the ordinary pro-
srammed learning situation, the computer is not limited to a set of finite
“correct” resporses, but can provide for “open-ended’” responses, carry out

dialosrues, and so forth,

Conclisions

In conclusion, these experimental investigations provide some support to the
idea that substantive, productive learning can occur in the public museum and
that museum exhibits probably are subject to the same kind of evaluation as
any would-be instructional or comsication system. We would not wish to
conclude that the specific provedures cinployed in these studies, such as auto-
stop audio cassettes, punchboards, or self-testing machines, are the answer to
better muscwn communication. Some sort of control over visitor attending
hehaviors apparently is needed alang with better visitor motivation and oppor-
tunities for goal setting. But much investigation—hopefully experimental—still
needs to be done on the uses of audio, visitor response systems, testing systei s,
and the many other possibilities for facilitating learning in public museums,
The possibilities abound in the literature on museum behavior, but little
has been done to systematically implement and experimentally evaluate these
many possibilities. (See Galdman, 1970, for a variety of possibilities reported at

a conference on museum ¢cience education.)

The critical need at this stage is that experimental research is done. The
highest priority should be given to the development of practical means for
objectively monitoring the museum visitor and what is being communicated o
him. Same of these objective measurements will necessarily have to intrude on
the visitor's normal movements within the museum at various times. Visitor
measurement may include structured interviews, rating systems, and objective
testing formats with multiple-choice and matching questions. But also, hope-
fully, reliable and useful methods can be developed which are unobtrusive (see
Anderson, 1968, and Webb et al., 1968).

But if thie is o be done, museum administrators must find wavs of encour-
aging their staffs——particularly these who work at planning ond prepating ex-
hibits for the public—to practice a more directly empirical and experitnental
approach as part of their regular efforts to find out what visitors actaally do, o
can do, after they have been exposed to their exhibitions and displays. An
important first step in this direction would be for museum planners to become
more familiar with the existing facts and principles on humun learning, human
motivation, and instructional systems design. The reference section includes
some basic introductory materials which may be helpful to the reader who
wishes to make a beginning in some of these areas.
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One final word, Throuphout this monograph, we have used the term “tech-
nology” in connection with facilitating teaching-learning functions in museums.
For many muscum proflessionals, especially inart museums, the term “technol-
ogy” is out of place. There is cancern that technology and gadgetry, for ex-
self-discovery”” process presumed to be poing on

ample, might overshadow the
for many museum viritors. And might not technology change the emphasis of
many muscums from “educational enrichment” to simply high-class amusement
centers? The answer is that, indeed, it might (and in some cases already has).
But it i= important to note that the “technology” of which we have been speak-
ing was not intended to mean a technology of gadgets, but a technology of
wialysis; that is, a way of defining and implementing the instructional process.
[f effective communication in museums is accepted as an important goal of
muscums, then this “technology” of analysis can be of help in providing a
systematic, empirical basis for analyzing and coordinating museum resources
and media to assure that these resources do communicate worthwhile messages
to a reasonable proportion of visitors.
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Appendixes

Appendix A
PUNCHBOARD QUESTIONS: SKULL EXHIBIT

The 16 questions on the skull program were used as a single sheet on the
punchboard. Each question was accompanied by the audio script for the
M-Condition (see Appendix B).

THE PART OF THE SKULL THAT CONTAINS THE BRAIN
I5 CALLED THE ... AREA OF THE SKULL.
(OBack  OcraniaL - O cereaL  QToP
2. DE;‘.RLY MAN C)NEANDERTHAL MAN On NEC) MA'\I
3. (rRUE (O FaLsE o 7 B
4. (OMoge POINTED () LESS POINTED
s, (OEARUEST MAN () CRO MAGNON Ot HOMO ERECIUS
6. (ODSAME SIZE O LARGER () sMALLER
7. (O AUSTRALOPITHECUS Onomo erecTus (O EARLY MAN-APE _
8. (O SMALLER (O LARGER Je) SAME SIZE )
5. (DJAVA MAN (O RAMAPITHECUS _ OAUSTRALOPITHICUS
10.  (OLARGER C) EVEN SMALLER
1. (O SMALLER  (OLARGER )
iz (O no PARTICULAR ORDER
() THE OLDEST ON YOUR LEFT TO THE
T MOST MODERN ON YOUR RIGHT
(O THE OLDEST ON YOUR RIGHT TO THE
I 'MOST MODERN ON YOUR LEFT
13, (O RAMAPITHECUS (O NEANDERTHAL MAN (O AUSTRALOPITHECUS _|
14, (O romo ERECTUS () MODERN MAN (:)I{AMATITHE(US o
15, (O NEANDERTHAL MAN() AUSTRALOPITHECUS (OMODERN MaN__
) S O O
i AUSTRALOITHECUS ~ RAMAPITHECUS R AMA PITHECUS
MAPITHICUS AUSTRALOPITHECUS  AUSTRALOPITHECUS
OMO EXECTUS NEANDERTHAL MAN  HOMO FRect U
UANDERTHAL MAN ~ HOMO ERECTUS NEANDERVHAL foAr
v MODERN MAN MODERN MAN MOTGRN MAC J
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Appendix B
AUDIO SCRIPTS FOR SKULL STUDIES

1. Audio Seript, M-Condition.

We’re going to find out about the Age of Man Exhibit. Look at the panels in
front of you, There are many skulls on the panels and they aren’t all the same!
Some are different from others. The skulls have large white letters above
their heads. Look at the panel farthest to your right. The skull on that panel
has the large white letter A above it. That's the skull of Modern Man, the kind
of skull that people have today. Take a close look at Modern Man's skull.
The back of his skull and the part that is above the jawbone, and in back of
the eyes, is the part that contains the brain. That is called the cranial area
of the skull. Now answer question 1 on your answer sheet.

Good! The part of the skull that holds the brain is called the ¢ranial area of
the skull. That's the back of the skull and the part that’s above the jawbone
and behind the eyes. Take a good look at Modern Man's skull. The cranial
atea of Modern Man’s skullis large and makes up a big part of the skull. Now
"ok at the panel just to the left of Modern Man. That panel has a skull with
a large white letter B above it. The name of this skull is in large white letters
at the top of the panel, What is its name? In question 2, name skull B.

Right! This is the skull of Neanderthal Man, Modern Man’s most recent
ancestor. Neanderthal Man was the first form of man to haye a brain of
modern size. Since his brain was the same size as that of Modern Man, what
docs that tell you about his cranial area? Compare the skull of Neanderthal
Man with that of Modern Man, Do their cranial areas differ very greatly in
size? Look closely at these skulls and listen very carefully because hete comes
question tiumber 3, Is this statement true or false? Since Neanderthal Man's
brain was about the same size as that of Modern Man, his crapjal area must
also be almost as large as that of Modern Man.,

Yourre right! The cranial areas of Neanderthal man and Modern Man are about
the same size. Their cranial areas are the same size becauwse Neanderthal Man's
brain was about the same size as that of Modern Man. Even though Neanderthal
Man's skull is almost as large as that of Modern Man, it is shaped a little
differently. Take a close look at the shape of Neanderthal Man’s cranial area,
Cornpare it with that of Modern Man.

Do you notice any difference in the way the backs of their skulls are shaped?
Look at the skulls of Neanderthal Man and Modermn Man carefully and
answer question 4. Is the back of Neanderthal Man’s skull more pointed or
less pointed than that of Modern Man?

Right! It is more pointed. Knowing that the cranial area of Neanderthal Man's
skull is both pointed in back as well as large in size are good ways to tell his
skull apart from the others, Now look at the panel to the left of Neanderthal
Man, That is the one that has the skull with the large white leiter C over it.
The name of that skull is in large white letters at the top of the panel, That is
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the skull of Eartliest Man. But there is a better, more scientific mame for this
skull in small white letters under Earliest Man, To answer question 5, find his
suientific name.

Good! The scientific narme for Skull C is Homo Erectus, Homo Erectus was an
older forma of man than Neanderthal Man and his brain was smaller than
that of Neanderthal Man, Compare the skulls of Homo Erectus and Neanderthal
Man. Look dosely at their cranial areas. Do they differ in size? Compare the
skulls and answwver question 6. Is the cranial area of Homo Erectus the same as
that of Neandexthal Man, larger, or smaller than that of Neanderthal Man?

That's right. Since Hormo Erectus is an older form of man with a smaller
brain than that of Neanderthal Man, his cranial area is smaller than that of
Neanderthal Man. Take another look at the skulls of Homo Erectus and
Neanderthal Man. Look closely at the shapes of their cranial areas. Do you
see the waythe backs of their skulls are shaped? Motice that the back of the
skull of Homo Erectus is even more pointed than that of Meanderthal. Now
we know ghat the skull of Homo Erectus is both smaller in size and a little
more pointed in back than Neanderthal Man’s Leok at tae panel to the left of
Homo Erectus. The skull on that pancl has a large white letter D above it
The larger white Jetters at the top of thi parel tell yor that this is the skull
of MNear Man. But just like the skull of Horvo Ercctus. there is a better, more
scientific name for Skull D than Near Ma 7o answer question 7, find the
scientific name for Skull D.

Good! The scientific name for skull D is A+ ‘calopithecus. Try to proncunce
that. Australopithecus. Australopithecus is a very old ancestor of man whe
lived even beforte Homo Erectus. Lool: at the exhibit. We're xzoing 1w compare
two skulls agairn. This time we will compare the cvanial area of Australoyithecus,
the older skull, with thatof Homo Frecius, the more recent skull. Look closely
at the skulls +f Australopithecus and Homeo Erectus in the exhibit. In question
g, is the cranial area of Australopithecus smaller than that of Homo Erectus,
larger, or the same size as that of Homo Erectus?

Great! Yot got it right, Australopithecus is older than Homo Erectus ; therefore,
his brain was smaller, and Australopithecus had & smaller cranial area than
that of the more recent Homo Erectus.

Now let's Took at the panel to the left of the skull of Australopithecus. This
is the pnel farthest to the left in the exhibit. Notice that there is no actual skull
on that pand, just the outline of a skull with the large letter E above it. In
question 9, find the scienlific name for skull E

Good! The scientific name of skull E is Ramapithecus. Ramapithecus is the
oldest ancestor of man in the exhibit. He lived over 14 million years ago, and
his skull would be older than the skull of Australopithecus, but he lived so
long ago that only a few bone fragments of Ramapithecus have ever been
found. The drasving of the skull on the panel is what we think he looked like.
Compare the drawing of Ramapithecus with the skull of his closest but more
recent relative, Australopithecus. If we actually had a skull of Ramapithecus
to compare with that of Australopithecus, how do you think their cranial areas

72

~3
b

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

would differ? In question 10, should the cranial area of Ramapithecus be
larger or even smaller than that of Australopithecus?

Right! Ramapithecus is older than Australopithecus and, therefore, his cranial
area should be smaller. Look at all the skulls in the exhibit and listen carefully,
because here comes gquestion 11, In general, does a more recery skull have a
smaller or a larger cranial area than an older skull?

Very grod! More receat forms of man had large brains and, therefore, larger
cranial areas than older ancestors of man. Look carefully at all the skulls in
the exhibit. Do you see how they are arranged? In question 12, find the order
in which the skulls are arranged.

That’s right! The skulls in the exhibit are arranged in ordler from the oldest
on your left to the most modern on your right. For the next Few questions, try
to remember the scientific names of the skulls without looking up at the names
on the panels. In question 13, name the skull that is older than Modern Man,
but more recent than Homo Erectus.

Coodd! Neanderthal Man came between Homo Erectus and Modern Man. Look
closelv at the exhibit. Find the skulls of both Australopithecus and Neanderthal
Man. In question 14, name the skull that is older than Neanderthal Man,
but more recent than A ustralo pithecus.

You're right. The answer is Homo Erectus. You can tell Homo Erectus is older
than Neanderthal Man and more recent than Australopithecus because he has
a smaller cranial area than Neanderthal Man, but a larger crantal area than
Austraiopithecus, This time, in question 15, name the skull that comes betvseen
Ramapithecus and Homo Erectus.

That’s right. Australop ithecus comes between Ramapithecus and Homo Erectus.
Now for one final question, see if you can remember both the names of the
skulls and their ages. To answer question 16, poke the hole over the list that
correctly names the skulls in order from the Uldest at thé top of the list to
the most modern at the bottom.

Creat! You did very well. Now take your machine and answer sheet back to
the attendant. Thank voeu for taking the program.

2 Audio Script: AQ-Condition. (Witlt five-secord pauses (dots) following

cach queestion. The purchboard was not used.)

We're going to find out about the Age of Man Exhibit. Look at the panels in
front of you. There are many skulls on the panels and they aren't all the same.
Some are different from others. The skulls that we're going to talk about
have large white letters above their heads. Look at the panel farthest to your
right. The skull on that panel has the large white letter A above it. That's the
skull of Modern Man, the kind of skull that people have todayv. Take a close
taok at Modern Man's skull. The back of his skull and the part that is above
the jawbone, and in back of the eyes, is the part that comtains the brain
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That is called the cranial area of the skull. Now answer this question: what is
the name of the part of the skull that contains the brain? (5-sec. pause.)

The part of the skull that holds the brain is called the cranial area of the
skull. That’s the back of the skull and the part that’s above the jawbone and
behind the eyes. Take a good look at Modern Man’s skull. The cranial area of
Modern Man”s skull is large and makes up a big part of the skull. Now look
at the panel just to the left of Modern Man. That panel has a skull with a
large white letter B above it. The name of this skull is in large white letters
at the top of the panel. What is its name? Name skull B, (5-sec. pause,)

This is the skull of Neanderthal Man, Modem Man’s most recent ancestor.
Neanderthal Man was the first form of man to have a brain of Modern size.
Since his brain was the same size as that of Modern Man, what does that tell
you about s cranial area? (5-sec. pause.) Compare the skull of Neanderthal
Man withk #i=. of Modern Man. Do their cranial areas differ very greatly in
size? (% sro. vause) Look closely at these skulls and listen very carefully
becausz hert comes another question, Is this statement true or false? Since
Neand rthal Mans brain was about the same size as that of Modern Man,
his crama! area must also be almost as large as that of Modern Man. (5-sec.

pmié‘?.)

The cranial areas of Neanderthal Man and Modern Man are about the same
size. Their cranial areas are the same size because Neanderthal Man’s brain
was about the same size av that of Modern Man. Even though Neanderthal
Man’s skull is almost as jorg- . hat of Madern Man, it is shaped a little
differently, Take a cloze wuls at the shape of Neanderthal Man’s cranial area.
Compare it with that of Modern Man. Do you notice any difference in the
way the backs of their skulls are shaped? Look at the skulls of Neanderthal
Man and Modern Man carefully and answer this question: Is the back of
Neanderthal Man”s skull more pointed or less pointed than that of Modemn
Man? (5~ser. pnnse.)

It is more pointed. Know g that the cranial area of Neanderthal Man’s skull
is both pointed in ' .5 well as large in size 15 a good way to tell his skull
apart from the others. Now look at the panel to the left of Neanderthal Man.
That is the one that has the skull with the larger white letter C over it. The
name of that skull is in large white letters at the top of the panel. That is
the skull of Earliest Man. But there is a better, more scientific name for this
skull in small white letters under Earliest Man. Find his scientific name. (5-sec.
pinse.)

The scientific name for skull € is Homo Frectus. Homo Erectus is an older
form of man than Neanderthal Man and his brain was smaller than that of
Neanderthal Man. Compare the skulls of oo Erectus and Neanderthal Man.
Look closely at their cranial areas. Do they differ in size? Compare the skulls
and answer this question. Is the crania| area of Homo Erectus the same as
Neanderthal Man”s, larger, or smaller than that ‘of Neanderthal Man? (5-sec.

punse.)
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Since Homo Erectus is an older form of man with a smaller brain than that of
Neanderthal Man, his cranial area is smaller than that of Neanderthal iMan.
Take another look at the skulls of Homo Erectus and Neanderthal Man. Look
closely at the shapes of their cranial areas. Do you see the way the backs of
their skulls are shaped? . .. Notice that the back of the skull of Homo Erectus
is cven more pointed than that of Meanderthal, Now we know that the skull
of Homo Erectus is both smaller in size and a little more pointed in back
than that of Neanderthal Man, Look at the panel to the left of Homo Erectus.
The skull on that panel has a large white letter D above it. The large white
letters at the top of the panel tell you that this is the skull of Near Man. But
just like the skull of Homo Erectus, there is a better, more scientific name
for skull D than Near Man. Find the scientific name for D. (5-scc. pause.)

The scientific name for skull D is Australopithecus. Try to pronounce that,
Australopithecus. Australopithecus is a very old ancestor of man who lived
even beFm‘e Ham@ FI’ECH]% L‘DDk at }w exhnb:t We re gomg to cnmpare two
thc l)ldar g.kull, mth that of Homoe Eregtlw, the more recent Ekull, LDDk
closely at the skulls of Australopithecus and Homo Erectus in the exhibit. Is
the cranial area of Atiffrﬁlcﬁifhf‘f‘ls smaller than that of Homo Erectus, larger,
or the same size as that of Homo Erectus? (5-sec. pause.)

Australopithecus is older than Homo Erectus, therefore his brain was smaller,
and Australopithecus had a smaller cranial area than that of the more recent

skull, Homo Erectus. (5-sce. pause,)

Now let’s loak at the panel to the left of the skull of Australopithecus. This
is the panel farthest to the left in the exhibit. Notice that there is no actual
skull on that panel, just the outline of a skull with the large letter E above it.
Find the scientific ramie for skull B {5-scc. pase))

The scientific narre of skull E is Ramapithecus. Ramapithecus is the oldest
ancestor of man in ho exhibit. He lived aver 14 miilion years ago, and his
skull would be older thian tho skull of Australopithecos But he lived so long
ago that only a frw bone (vagments of Ramapithecus have been found. The
drawing of the skull on the p- i what we think hv lcoked like. Compare
the drawing of Ramapithecus thh the skull ¢ f Lis closest but more recent
relative, Australopithecus. If we actually had a skull of Ramapithecus to
compare with that of Australopithecus, how do you think their cranial areas
would differ? Should the cranial area of Ramapithecus be larger or even

smaller than that of Australopithecus? (5-scc. pause.)

Ramapitt:zus is older than Australopithecus and therefore his cranial area
should be smaller. Look at all of the skulls in the exhibit and listen carefully,
because here comes another question. In general, does a more recent skull have
a smaller or a larger cranial area than that of an older skull? (5-sec. pause.)

More recent forms of man had large brains and therefore larger cranial areas
than older ancestors of man. Look carefully at all the skulls in the exhibit. Do
you see how they are arranged? Find the order in which the skulls are arranged.

(5-zcc. pause.)
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The skulls in the exhibit are arranged in order from the oldest on your left to
the most modern on your right. For the next few questions, try to remember
the scientific names of the skulls without looking up at the names on the
panels. Name the skull that is older than Modern Man but more recent than
Homa Erectus. ( 5-scc. panse.)

Neanderthal Man came between Horno Erectus and Maoder;r Man. Name the
skull that is older than Neanderthal Man’s, but more -ecent {nan that of
Australopithecus. (5-sec. pause.)

The answer is Homo Erectus. You can tell Homo Erectus is older than Neander-
thal Man and more recent than Australopithecus because he has a smaller
cranial area than Neanderthal Man but a larger cranial area than Australopi-
thecus. This time, name the skull that comes between Ramapithecus and Homo
Erectus.(5-sec. pause.)

Australopithecus comes between Ramapithecus and Homo Erectus. Now for
one final question. See if you can remember both the names of the skulls and
their ages. Try to name them in order starting with the oldest. (5-sec. pause.)

Ramapithecus, the skull farthest to your left, is the oldest. Then comes
Australopithecus, Homo Erectus, Neanderthal Man, and finally Modern Man,
the most recent skull. This concludes our program on the Age of Man Exhibit.
Please take your machine back to the atiendant. Thank you for taking our
program,

3. Audio script: AQ(w)-Condition. (E;ZI?’TIE as above, except that there
were no pauses between questions.)

4, Audio-Narration: AN-Conditior. (Questions were removed.)

We're going to find out about the Age of Man Exhibit. Look at the panels in
front of you, There are many skulls on the panels and they aren’t all the same!
Some are different from others. The skulls that we're going to talk about have
large white letters above their heads, Look at the panel farthest to your right.
The skull on that panel has the large white letter A above it. That’s the skull
of Modern Man, the kind of skull that people have today. Take a close look
at Moadern Man's skull. The back of his skull and the part that is above the
jawbone, and in back of the eyes, is the part that contains the brain, That is
called the cranial area of the skull,

Remember, the part of the skull that holds the brain is called the cranial area
of the skull. Take a good look at Modern Man's skull. The cranial area of
Modern Man’s skull is large and makes up a big part of the skull. Now look
at the panel just to the left of Modemn Man. That panel has a skull with a
large white letter B above it, The name of this skull is in large white letters at
the top of the panel.

This is the skull of Neanderthal Man, Modern Man’s most recent ancestor.

Neanderthal Man was the first form of man to have a brain of Modern size.
Since his brain was the same size as that of Modern Man, what does that



tell you about his cranial area? Compare the skull of Neanderthal Man with
that of Modern Man. Do their cranial areas differ very greatly in size? Look
closely at these skulls and listen very carefully.

The cranial areas of Neanderthal Man and Modern Man are about the same
sizo. Their cranial areas are the same size because Neanderthal Man’s brain was
about the same size as that of Modermn Man. Even though Neanderthal Man’s
skull is almost as large as that of Modern Man, it is shaped a little differently.
Take a close look at the shape of Neanderthal Man’s cranial area. Compare it
with that of Modern Man. Do you notice any difference in the way the backs of
their sku!'s are shaped? Look at the skulls of Neanderthal Man and Modern Man
carefully. The back of Neanderthal Man’s skull is more pointad. Knowing that
the cranial area of Neanderthal Man’s skull is both pointed in back as well as
large in size is a good way of telling his skull apart from the others. Now lock
at the panel to the left of Neanderthal Man, That is the one that has the skull
with the large white letter C over it. The name of that skull is in large white
letters at the top of the panel. That is the skull of Earliest Man. But there is a
better, more scientific name for this skull in small white letters under Earliest

Man.

The scientific name for skull C is Homo Erectus. Homo Erectus is an older
form of man than Neanderthal Man and his brain was smaller than that of
Neanderthal Man. Look closely at the size of their cranial areas.

Neanderthal Man, his cranial area is smaller than that of Neanderthal Man.
Look closely at the shapes of their cranial areas. Do you see the way the backs
of their skulls are shaped? Notice that the back of the skull of Homo Erectus
is even more pointed than that of Neanderthal. Now we know that the skull
of Homo Ereclus is both smaller in size and little more pointed in back than
that of Neanderthal Man. Look at the panel to the left of Homo Erectus. The
skull on that panel has a large white letter D above it. The large white letters
at the top of the panel tell vou that this is the skull of Near Man. But just like
the <kull of Fome Lrectus, there is a better, more scientific name for sleull D
than Near Man.

The scientific name for skull D is Australopithecus. Try to pronounce that.
Australopithecus. Australopithecus is a very old ancestor of man who lived
even hefore Homo Erectus. Look at the exhibit. We're poing to compare two
skulls again. This time we will compare the cranial aica of Australopithecus,
the older skull, with that of Homo Erectus, the more recent skull. Look closely
at the size of the skulls of Australopithecus and Homo Erectus in the exhibit.

Australopithecus is older than Homo Erectus; therefore, his brain was smaller,
and Australopithecus had a smaller cranial area than that of the more recent

Now let’s look at the panel to the left of the skull of Australopithecus. This is
the panel farthest to the left in the exhibit. Notice that there is no actual skull
on that panel, just the outline of a skull with the large letter E above it.
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The scientific name of skull E is Ramapithecus. Ramapithecus is the oldest
ancestor of man in the exhibit. He lived aver 14 million years ago, and his
skull would be older than the skull of Australopithecus. But he lived so long
ago that only a few bone fragments of Ramapithecus have ever been faund.
The drawing of the skull on the panel is what we think he looked like. Com-
pare the drawing of Ramapithecus with the skull of his closest but more recent
relative, Australopithecus. 1f we actually had a skull of Ramapithecus to com-
pare with that of Australopithecus, how do you think the size of their cranial
areas would differ?

Ramapithecus is older than Australopithecus and therefore the cranial area of
Ramapithecus should be smaller, Look at all of the skulls in the exhibit.

In general, more recent forms of man had larger brains and therefore they had
larger cranial areas than older ancestors of man. Look carefully at all the skulls
in the o<hibit. Do you sce how they are arranged?

The skulls in the exhibit are arranged in order from the oldest on your left to
the most modern on your right. Try to remember the scientific names of the
skulls without looking up at the names on the panels. Which skull is older
than Modern Man but more recent than Hemo Erectus?

Neanderthal Man came between Homo Erectys and Modern Man. Now, wuich
skull is older than Neanderthal Man but more recent than Australopithecus?

Flomo Erectus came between Australopithecus and Neanderthal Man. You can
tell Homo Erectus is older than Neanderthal Man and more recent than
Australopithecus because he has a smaller cranial area than Neanderthal Man
but a larger cranial area than that of Australopithecus. Which skull comes be-
tween Ramapithecus and Homo Lrectus?

Australopithecus comes between Ramapithecus and Homo Erectus. Can you
remember the names of the skulls and their ages in order starting with the

oldest?

Ramapithecus, the skull farthest to your left, is the oldest. Then came Australo-
pithecus, Homo Erectus, Neanderthal Man, and finally Modern Man, the most
recent skull. This concludes our program on the Age of Man Exhibit. Please
take your machine back to the attendant. Thank you for taking our program.
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Appm’"ldix C
FRE-POSTTEST QUESTIONGS; ANIMISM-SHAMANISM

Following are criterion pre-posttest questions and other instructions as they,
appeared on the MTA Pre-Posttest Machine in the animism exhibit. Questions
appeared, one at a time, in the viewing window of the test macnine (Figure 6).
A floor pad switch in front of the machine activated a circuit so that picking
up the phone would initiate the audio instructions and subsequent events
(see text). The statement “Please pick up the phone for quiz instructions”
remained in the viewing window when machine was not in use. Leaving the
machine, after a short delay, reset the program to its beginning (to the in-
structions to pick up the phone),

Please Pick Uy the Phone for Quiz Instrucifons

What is your age?

A. 10 years or less
B. 11-13
C. 14-18
D. 19 years or over

How many grades of schooling have wou completed?

A. 6 grades or less

B. 7-9

C. 1o0-12

. 1 or more years of college

An example of animism would be:

The belief that the sun and the moon have spirit power
Belief in a single supreme being

Denial of the spirit world

Obeying the rules of the church

TN >

What is a function of a shaman?

A. Weave ceremonial robes
B. Bury the dead

C. Prepare medicinal herbs
D. Contro’ the spirits

strology is:

Ast
A. Astronomy made simple

B. A new means of communicating with the spirits
C. A corrurticn of religious beliefs

D. A form of divining the future
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Divination techniques are:
A. No lorger in existence
B. Almost extinct except for some primitive tribes

D. A new fad

Members of the False Face Society are:

A. Monotheistic
B. Animistic
C. Atheistic
D. Anti-theistic

Which of the following can be used as a means of divination?

A. Tealeaves

B. Playing cards

C. Shells

D. All of the above

The False Face Saciety is parl of the religious tradition of the:

A. HopiIndians

B. Pueblo Indians

C. Iroquois Indians

D. Menominie Indians

Indian “How and Why'" storfes fold aboi:
A. Hunting and fishing
: B. Relationships between nature, wildlife, and people
. C. Arts and crafts
D. The heroics of the Chief

What is the leader of spivit workshop ceremonies called?

A. Chief

B. Head Man

C. Shaman

4. Spiritual Leader

T:e relationship between Avintistn and Shaminisnt is such that:

A. Shamanism is necessary for animism

B. Animism is necessary for shamanism

C. One always goes with the other

D: There is no relationship between the two

You’'ve finished the quiz now.

Thank you.
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Appendix D

PUNCHBOARD QUESTIONS: ANIMISM-5HAMANISM

The 11-question sheet used with the pi..cliboard on the animism-shamanism

program. (For audio script, see Appendix E.)

L. (O A SIMPLIFIED FORM QF ASTRONOMY
(O A NEW MEANS OF COMMUNICATING WITH SPIRITS
(O A CORRUPTION OF RELIGIOUS BLLIEFS
(O A FORM OF DIVINING THE FUTURE

2 O AN INNOVATION OF THE 20th CENTURY
O PRACTICED THOUSANDS OF YEARS AGO
(OA NEW FAD

3 (ONO LONGER IN EX
(‘)aTn L \’IL)DFRATLU oI UIAR

ISTENCE (O ALMOST EXTINCT

SETTLE FIGH S BUTWEEN TRIBES
TODNTERTAIN THE CHIEFE
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Appendix E
AUDIO SCRIPTS FOR ANIMISM-S5HAMANISM

1. Audio script used with the punchboard (M-Condition).
50 secs. of music - “Age of Aquarius.”

I'm sure you've heard those lines before. And you probably know that they're
referring Lo astrology. But do you know what astrology is? Look at the astrol-
ogy magazines in case 2. They're in the middle and near the front. Notice that
label bereath them. The Jabel says astrology is a form of divining the future,
What ic astrology? Answer question 1 by poking the hole in front of the answer
that best describes astrology.

That's right. Astrology is a form of divininy, the future. That means i* is a way
to predict the future—it's a type of fortune telling. But how long ago was [t
developed? Is it an innovation of the 20th century? Or was it practiced thou-
sands of years ago? Or is it a new fad? For question 2, poke the phrase that
tells how long ago astrology was developed.

Right. Astrology is thousands of years old. It was first developed by the
Chaldeans in 2000 B.C. and has continued to exist up to the present time. Are
there some other familiar divination or fortune telling techniques in this case?
Look to the left of the astrology magazines. Playing cards, a crystal ball, and
tea leaves are all items that are still used today to predict the future. Are divina-
tion techniques no longer in existence? Or are they practically extinct except
for some primitive tribes? Or are they still moderately popular in many areas?
In question 3, find to what extent divination techniques are used today.

Yes, many of the objects in this case are still used today to predict the future.
In fact, those small wooden symbols on your right in the front of the case are
quite popular as divining tokens in Southeast Asia today. There are also a lot
of Indi=n items in this case that you might not be familiar with. Look at those
Foow Hop snells in the middle of the case and read the label carefully.
(G . . . -: What are these shells used for?

The 're used as a rattle by the Kwakiutl Indians in spirit worship ceremonies.
Look at the iop picture on the right side of the back wall. Like all other people
the Indians were concerned with the relationship between nature, wildlife, and
people; the relationship of human chaiirteristics to living things. They told
stories about these things they didn’t understand. What are these stories called?
Are they fairy stories, old wives’ stories, or “how and why” stories? That's
question 5. -what are these stories called?

Right. They are called “how and why” stories because they explained the how
and the why of things the Indians didn’t really understand like rain, thunder,
sickness, and death. They belicved that spirits controlled all these things. Look
at the rest of the pictures on the right side of the back wall. They show how
the spirits were called upon for rain by the Hopi Indians as well as for prosper-
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ity and advice in war. Now look to the left of the pictures. See those red and
orange wooden ma-ks? The Iroquois Indians carved these masks from a living
tree as a part of their religious custom. Look at the Fabel next to these masks

and sce if vou can find what they are called. In guestion 6, poke the hole in
front of the correct name for these Iroquois masks.

Thev are called False Faces and they are worn by the Iroquois Indians in cere-
monies to drive away evil spirits. Every adult male Troquois Indian -vas a mem-
ber of the False Face Society. Each member of the False Face Society went
alone into the forest and fasted until he had a vision of a spirit. He then carved
the face of this spirit in a living tree, and later made a mask out of it. But even
though every member of the False Face Society wore a mask and took part in

the tribe was the leader of the ceremonies
to drive away evil spirits. This was also true of other Indian tribes. Only one
person was the leader of these ceremonies, and it was his job to control the
spirits. Look at the exhibit title on the right side of the back wall. What is this
leader called? Is he the Chief or head man? Is he the shaman, medicine man
or priest? Or is he the favored brave? In question 7, find the name of the leader

of the ceremonies.

the ceremonies, only one member of

The leader is the medicine man, priest, or shaman, and his job is to control the
power of the spirits. This form of religion, in which one person has the power
to communicate with the spirits and tell his people what the wishes of these
spirits are, is known as shamanism. And the leaders are shamans. So far we've
been calling the powers that the shamans controlled spirit powers, but they
have a fancier name. Look at the exhibit title again. Do you know what these
powers are called? Are they called animistic powers, superstitious powers, or
legendary powers? Answer question & by poking the answer that tells what
these powers are called.

Animistic powers are what they are called. And the shamans controlled these

animistic powers so that the people didn't feel quite so helpless or frightened
by them. But what exactly are these animistic powers and what does animism
mean? Look at case T an your left. This tells us about the farm of religion
known as animism, What is animism? Is it a belief in animals, a beiief that all
objects possess spirits, or a medicine cult? Question 9 is: What is animism?

Animism is the belief that all substances, objects and phenomena possess spirits,
Look at the objects in the upper right of this case. Can you see some of the
thines believed to have spiritual powers? Some of the best examples showa here
of objects having spiritual qualities are the sum, the moon, the wind, and
thunder. According to animistic belicfs evervthing is spiritual, even mountains,
Look at the Japanese shrine on the upper left. It shows a mountain which the
people believed was a spirit mountain. Remember the Troquois False Face So-

ciety? Like many other Indian tribes, the Iroquois believed in many spirits,
especially spirits of the forest. like trees and animals, and spirits of nature like
wind and thunder. The Iroquois religion, therefore, is based on the belicf that
all substances, objects, and phenomena possess spirits. What is this form of
religion called? Answer question 10 by finding the correct name for the belief
that all substances, objects and phenomena possess spirits.
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a et Dt ol b tan e, obqec, and plieaomiena possess spinits o bnown
e po b herelore, the Tronpeie Taloe T Saciely by andmistic Avcording,
tio belici there are otils acevervibiung botle in sood things like the
Coreneth, and i bad thine s lie deatl wWith all these spirits life conld
Sy hreatening and af fines the peopls furned to shamans, How <o the

oo help the o people? DA e tell 1 prople how 1o please the apirits,
dit they aettle b Between Gl ess or did they entertain the chief? Answer
question S by D the Choice that telte how the shamase heloed the prople?
The shanona el the people hove o please the cpirits, IE tae people ples !
thie i D apirit would send ram or drive away sickness or grant other
winhies people. In this way, animism helped the people to imderstand
v i ke rain and thunder. and shame o helped male them {0
the e ad come control over e natural phenoms o They knew that if thes
were olbedient ontased the wparits, the spirite would be good o them,

This conclinde poaoees on the Tall of Relivion. Tale vonr mas Bine bacl:
to the attendan: Coovan vers mudl for t.xi-@m;‘ Lhe Proyrim.

20 Audio senpt eeed without the prearehboard bt with anestions (AQ(we)

Cormdition). No pancos were nsed with the sevipi, Therejose, no space
prooided followine questions.

50 secs, of music - “Age of Aguanius”

. ) ,
iy wure vou've heard those lines before. And sou probably know that they're

astrol-

referring to astrology. But do vou Enow what ante gy is? Look at the
ogy magazines in case 2. Thev're in the middle wsd nesr the frone Notice that
Label Lencath thein the laind says astrology is o form of divining the future.
What 15 astrology? Astrolopy is a form of divining the future. That means it
i6oaway te predict the future is g type of fortune telling. But how long
age vas it developed? Astrology is thousands of years old. It was fivsi daveloped
oy the Chaldeans in 2000 B.C.oand it has continued to exist up to present time.
Are there some other familiar divination or fortune telling technigues in this
case? Look to the left of the astroloyy magazines. Playing cards, 2 crvatal ball,
and tea leaves are all items that arve still used today to predict the future. Are
divination techniques no longer in existence? Or are they stll moderately
popular in many areas? Yoo, many of the objects in this case are still used
wodav to et the future. In fact, those small wooden symbols on your right
in the oo ol the case are ginte PU;‘-UIJ! as divining tokens in Southeast Asia
todav. There are, also, a ot of Indian items in this case that vou might not
be familiar with. Took at tho o Kwakiuth scallop shells in the middle of the
case and read the Tabel carefnllv, What are these shells used for? They're used
a5 a rattle by the Kawakiut] Indians in spirit worship ceremenies. Look at the
top picture on the rieht side of the back wall, Tike all other people the Indian

wi o comerned with the relationship between neture, wildlife, and people; t }
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called how and b cbonies becasce the e plained the hove Loed Chae why o
thinee the Tiodione Sl really anederae ol il e o e, e, and

el They believed thia T controlled all theae l]\il'i;'_‘,, ool ai e rest
o] 3511‘ Jr Livie o ”It‘ il_-'_[ll e 1 f[lt i‘l\l \.\.IH. “H"\,‘ ‘v,l\t'l\,‘ !1(\‘.‘;‘ ll\l‘ ‘\!‘ixif',
woere cilled wpon for rain by the Topi Indims aoveell e for prosperits e
ol ice o e Moy Joak to the Jett ol the privtures, Hee Phose red and oran e
pooden poaeied The Troguors Tedre carved theae e Trom o Tivine e
At part ol i zvli;gumu custont, Loak o at the Label nest 1o these masks and
oot v can T what thes are called, They are called Talse Taces and they
are oworn by the Trogquois Todiae in ceremonies to drive avway el spirits,

Poces adult made Dogqueis tdian ceesa memiber of the Talse Tace SGociety, Fach

member of tee Falee Face Society wend alone info e forest and Tasted antil he
ol oowrcon ol it He thvre carved the face of this sprrib i livineg liee,
and it codde o masb o out of db Dot even thoush every member of the Palse

Face Society wore oned e ook part i the ceremonies, only one micmber of

Hrc il vvas 0 ca b coremonne s toodi s b et i e,
alvo o o ol otnbes Only one persen was The Teader of these cere-
Pricstiie - ated b v I ST st Focds at the o hibit title on the
nht de of the B ceall Whoet i e Teader called ? The Jeader 1= the medicine

man, priest or shanor, aond T jobo e to control the power o the spivies, This
formn of teledon o owhi b oone peraon hae the power o communicale with the
‘-pirih ardret] hi It aoweinat the sopshies (RIS AR § o SN RS Lnown ae sl -
s A the Teaaers are shamane . Bo o bosr calling the powers tha
] i I o i L T , .

the chamane controlled cpirit powers, but thes aave a Daaer pame. Leor at the
exhibit tithe apain, Dy ver boose what these powers are called? Animictic powers

are what they are calbd Aid the shamane contralled these animistic powers

cothat the people didn't feel quite o helpless or Trightened by them Sal what

ovac v e these animictee powers and what does animism mean? Look at case
ton vour left This tells ns aboot the torm of religion known as animisim,
What o animism s Animien i the bBedict that W11 substences, objects, and
phenomena posaees opirite. Tool ot the objects in v upper right of this case,
Can vou see some ol the thines believed to have epiritual powers? Some of
the cvamples shown hoere ot vhjects having e}m‘iumi x|tm1iticxa are the sumn,

the i the wind, and thunder.

According to animistic beliols evervthing is spivitual, even mountains Look at
e Japancese shrine on the vpper Telt 10 shows o mountain which the people
Belioved ware g spirit mountain, Remember the roguois False Tace Society? Like
many other Lidion teibes, the Troquois belioved  inmany spirits, especially
cpirite of the foreat fike trees and animals and spirits of nature like wind and
thunder, The Trogquois relipion, therefore, 1= based on the belief that all sub-
damcen, object and phenomena posess opivite What s this form ol religion
called? Thia Boict that all substances, objects, and phenomena possess spirits
i bnown ae odmisen Therefore, the Troguois Falwe Face Sodiety §s animistic,
Aecording 1o animistic beliets, there are spivits in cvervthing  both in sood
thinee ke the s and strength, and e bad things like death, With all these
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hov to please Hoee apivite 1 the people pleased the opirits, the spires would

ceind rain oo drive wway cichness, o erant other svishes of the people. In this
woayanimism helped the people to understad things in nature like rair. and
Shonder amd o lepwi. g them feel they had some control over
thewe matural phenonmena, Iy Ly ibat i they wers shedient and pleased

the cprnde thee spicee woul b Beopood te e,

Ui cone udes vonr program g the Thall of Religios ontr tieae hine bacl

to the attendans Thank vou very much tor Laking the propram,
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Seple et ol recydding self-fest questions on heredity, Thiere were 10 g

[NER
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Chromonomes:

1ag

A Contain per
I, Were discovered by Darwin
7. Are always dominant
DD, Are always recessive

Accarding to Darwin, all demestic chickens came from.

A. Two basic straing
5. Lhe red jungie fowl
C. Siberia

U, United Siates

The exhibit uses which plant and animal forms to illustrate heredity?

A. Witch hazel shrub and Irish Elk

8. Roses and chickens
C. Roses and doegs
3. Flowering peas and cats

Meuendel only discovered genes after he had:

5t:- tied the Yokohama cock

Stuuied eye color

“rossbred flowering peas

Noticed blending of characteristics ~F roses

]

onT»
] Wl

Genes were recently found:
A To be absent in patients with cancer
B. To contain nucleic acid
C. To be lacking in the tobacco plant
D. To be ride up of chromosomes
87
87

O

ERIC

Aruitoxt provided by Eic:



Abler, Uosc v Pratfic Pattern and Exliban Deddpn: A Stady of Learning in the Museam,”
In SO de Borlepyi ad LA Thanson (e, The Miseronr Visitor. Milwaukee
Public Muwenye Poabibsanens in Museniogy 5, 1068,

UAeeprinte on the Glass: Or How 20 We Cvaluate Museum

Anderson, Scarvia B
Programs” In Pric Toacerabee (ed), Moaserons and Edveation, \‘Vu%.l\,in;;mn, 1.
Smithronan Insttution Uress, 1goih

Acttebel DU P Pdieationsd Doy 7 lovu:s A Covndiiee Viesr, Mow York: Holt, Rineh
and Wine oo, 1ao,

b Robert T and Scbaty (editors), Testroctonal eoduet Deoel et New Yo
Van Nostrand Reinhold Company, 1oy,

Banathy, Bela Ho Lesteortionnd Systenrs, Belmont, California: Fearon Publishers, o8,

Bandura, A I’r‘ilh'i('f«':—- of Delavior Nodification. New York: Hob Rinchart and

Vhoonooo oo oy,

Bechtol, o8 Hodometer Reeearch in Museums”" Alwsenmt News, 45 (2), 1067,
oo (4

U Humman Movement and Acchitedture”” Traons-Action Magazine, 4 (u), 1067,
p.o3sene (b)

Bijou, . W, and Baer, DML Clald ovvelopmrent | oanmd 1 A Syetomatic Empiricd
rofts, raot, 1965,

[heory. New York: Appleton-Centur,
Bloom, Heaiamin, et al. Tavenowmy of Ddoeational Objectives [r Ceendtive Domain,
New York: David McKay, 1056,

Blovmberg, N Au Laperimes © i Muscwonr Instriction. American Association of

T, Gl AU LArreriiney o e s iisciot insEiric i

Muscums, New Series, N0, Washington, D, O, 1909,

Borheevi, Stephan Fode, and Harewon, Trene. “Chronalogi o Bibliopraphy of Mo
| ; LI BPApRy o
Visitor Suwrveys In Liic Larvabers (edyy, Muosewss ol Dduacation, \;‘V;\:ﬂ’hil’\‘lijmli,

[7.0, - Smithsonian Institution Pross, 1068,

it

Borhegyi, Stephan F de. “Testing of Audience Reaction to Aliseum Exhy

Cangbor, 8 (1), 1aoas, P Ha-073,

tem and Impli-

Cameron, [T 7A Viewpoint: The Muscum a5 a Communicatios
catiors For NMuseuns Dduvation,” e ocor, T (1), 1068, PP 334

¢ommission Reports on Tostructiors] Technology, Tofmprove Learniin o Leali-
fion of Drstections! T hesioegs Volao T oand T Washington, 15,0, Supt. of

Docamunts, o771,

ERIC

Aruitoxt provided by Eic:



Dyivishicller oo 0 Phordbood v Clinsiendions De i foi Indicaliolizod hedinection: A\
a1

Sy terns Yy peasc bl Br e, v e as Blioatsonal [‘wlnm]\l;ﬁ,\,’ Iubi-

Prhiot, T Do, [ o Ve Pedefos b Mieaoes Ll Pliions

. -y
e Lboeaated bl

Wit ton, DO Santheagnas b bilubion

b, 10 g Wil Bl I‘,'{‘«‘fu;mw Iioinnreed Do denction] Mateitols: A

Plordbook f Prooeranr o oters Belent, Califomiae Publishers oo

I

KB
o

Facsin Drvn 7 vhe Miewenmn as o Learnig Dovaomeent: 0 SellN oeating, Reevdog,

Pty Svetem for Musenm Visitor Dinpue ehied Joctoral divesatation, -

e abv ol Wiconan-Ahhwoaubee, 1o,
Porter, €01 and Dot MO0 Beliodor Piinciple Niw Yol Appleton-Century-
Corodbe, 1, o

Plovainge NMaloohm 1L Peseeptual Dbty

! oo aatretional el

' 17)4" 4

Ciettal Centter, romo, Alss available

v b

Final Zeport. Bloomington, ITndin Vil

From t 000 Docamentation Center.

I Py 1
vy, b, .th I PR ST A0 U U S i
i 1

Gy

York s Helt, Rinehart and YWinston,

Lo Cora R E o ey .
Coacnve, ol SN0 nd Robivees 0 30000 Lo UTodrudtional Dovchelon P! o
! coorgog. Ann 0 Reviews, Ino,

Corlach Vernon, and Sullivan HD T Conadr sciine Stafonresrs of COhetenoe, ngle ad,

California: Southwest Regional Taboratory of Educational Revcarch ang [e-

velopment, roer,

Corl By Vernon, and Uy, Donab b U foac by and Medio: 4 sysfomatic Approach,
New Yorks UPrentice-Fl, 1

Clawr, R (editon), Teacko: s Shachines wrd Provanimed Leas sing 112 Dataaed 1.

L

Do artment ol Auadio Veual Instiuction, > . tu,

Cooldman, Ratiwerise tediton). Opposlnilios o Ladondine Secuw Contrinlion. o
[ Coll -

meton, DO, Office of Musewm Programe, Smith=onian Institution, 1070,

CAcience Pduesoon summary Report of Belmont Conferenee. Wash-

Hepder-het, Carl L teditors, Progiensaed Legsine: 4 Billivoanhy of Programs and
Mrcvenfadion Devices Bav Oy, Midhivan, 1o

Lrofts, 1o66.

of Reseure ad ;“{U/lenu”ﬂ”(

Boehavios:

Honig, Werner Ko {editor), Oy
New york s Appleton Century

Intelok Provrammed [netroction Guide, and edits o sowburvport, Maachusetts:
! Vi

[nleten, Ine., 1oon,
Kemp, I B Db e D Palo Alro, California: Fearon Publishers, a1

Foratiweohl, 10, B BSL and Maeia, BB Tinonome of Palrroattioegd Cieetines
Tl et [ i, New York: David Mooy Co,, a4,

ERIC

Aruitoxt provided by Eic:



Pob ot Babert AL Sorevia, O G, oand Rer 10 "Comparative Fifes o of Awdia, Re
preatend Dell re ting, aned Dabely on Tearning ol Attitadinal Shifts inoan At

¢ .,\H'-l*}‘.‘ I [i%vlan‘!lmnv

Lev Fobert & e Tature of the Mo wount oo Learnmy, Envitonment.” International

e =~k Carponition, ToeH,

dtteneadd Odeectpes, Talo Adta, California: Fearon Publish-

Cotd bnrlyass Ualo A, Californias Tearon Pubilishers, 1072,
Sokel Sunan, Good Fravne . and Bl Wew York: Wiley, 1oey.

SMolton, &

of NMuseume, Noew Serice Naor g, Washington, TLCL, 1o3s.

Qvar AN vobderns of Beelellation i Muserone of Ao American Association

5 I

Altention o Cralleries inoa Muasetim of Science and Tndusta

tribution of

M

e (), To30 ().

Stelton, Aothar Vs Feldman, Nita G, oand Naeon, Charles W E\;n')imvnm' Stedios
ol the Ddieation o0 Childvor i g Miwron of Science. American Association of
SA e, Sy Sorie N Wadineton, DO rasi, ()

sl Flizabeth FL Pl i celopornnsd o Vidndared Masewn Pxhibita Tinal Report,

Sl artent of Pheabs Blucanon and Weltare, Bureau of Research et

[ Slav, 1ann

(Y Dy, Edveand, Anderoon, W

Dtinetion: Techiiques and Trends New Yorl: Appleton-Century-Crofts, o7

Saloavy, ROOW and Maloayneki, R Progrannmed

Parsor , Toe AL 7Sy
Exhibat. 7 0 S0 F

Milwauher ublic Musewn: Publications in Muscolopy, 3, 1oul, pp. S1-08.

dematic Testing of Display Techniques for an Anthropology

t &
de Borhegyi and I AL Hansen (edsly, The Muscon Visidor,

o, [David AT

Maceachusetta: Blaradell Tublishing Company, 1008,

Waltham,

wifications and Mea-waenent of Tearine Ondeonies.

Papham, W Folicationnid Criterioo Measwres, Ingiewosd, California: Southwest

Kepnenal Laboratory tor Educational Research and Development, 1968,

Popham. W. L, and Baker, B L sy stenmlic Tnatriction, Ernplewood Cliffs, Mew Jerwey:
Prentice-Ti, o

- Ul n Lo ot tle Musenon VL

[oobin Loy,

or. American Assaciation of

% L

Iipio.

Ut SNew Sece, Noeos Washington, 1DLC)

CExperamental Ldiestion an the Musemmns A Perspective.” Nipeeunt Noews,

T0 (10), to35. pp.osd

and Viewing

Robinson, 10V An Daperinental Study of B
e Dhesr Litect L.'}m:
University of Southern Cali

derial.”” o=
Farnia. Ara Arbor, Michigan: Uni-

versity Nicrofilme, joco (5o eo-pzr ).

St Royrer, e Yelon, S0t stntegy for Py Oinectives, (10), pp. 7-1o. Dubugue,

i
Towa: Kendatl Hunt Publishers, tor

99

ERIC

Aruitoxt provided by Eic:



Coo U The Mucum o a0 Responsive Tearning, Loviconment,” Mieoion

AT Cie) oo, ppeTre.

8

“Learniny, ard Lahibite Tetructional Deagn ™ SNoannn Newe, 2oGiye (an
ey, LUy e 6707, {.i})

CoPublie Access Learningg: Eeperimeetal Studeesin g Public Musewm” In Rover
Uliich, T Stachnih . and Toin Mabey (eden), The Contial of Himan Belideios - Vol

a Dilncations, Glenview, Hhnoss Sooty, Poreeman and Company, razg (b)
Shettel, TLOEE, Butcher, Mo, Cotton, 75, Noethrup, |,oand Slough, D Cospategies
for Deteroinine Tohibie Ddectioomes o Pittshorph: American Tnetitutes for Re-

niarch, 1aes8 (AR Loy o8- TR).

Ghettel, Tharis TL o Tadhibites Art Form or Dducational Medinm? Museron News, 5

{1y, September, 1o7s ppos,

it Burt, 7 The Use of Audio and Prosthetis Devices to Improve and Cvaluate

5[1}:&*
wrlation, University of Wiscon-

(AN
Palibit Eifes tivene-." Unplll"]ia’:\m,l Joctoral

sin Nilwoubee, o

Shinner, BV Candatiee ieond,

s York s Appleton-Cenlary-Croft ros0.
P dechale o Peachine, bosw Yorlo o opletmeCentury-Crolbe, raod,

Greintor t e AL Ter il Performoinee Specdoation amd Tt FiTecl on Achicve-
. |

prent 7 Urpubli-hed mter o thesdas U cersity of Wikcomin-Milwaukere, oo,

Faber, T 0 Slveer, Robert Schaeter, 11O Tow oriry and Progrannned Tistriction,

Reo o, staceadecetts Addison-Wedie, roe
Dhieh, Rocer, stacinebe Thomae, aed S i o Sioneq, Tl Conhiol o 10 wum

Belacion, Vol o Glenview, Tlinos: Soott Foreaman and Company, 1o7a,

Uleich, Raver, ot ol The Contol of Thnnpr Beavior, Vol = Fdication. Glenview,

Hinuis: Seot, Foreamon Plompany, 1o74.

Vargaes, G0 IVt Vool Belevioad Obicctives. Boav Yok Taser & R,

Vorlave, Thom (editorys Tl Exporimental 2boidyed of Deloior: Selecied moe
New York: ;\}'vpiwtuni_ cntury-Crofts, 1oon,

wWabl, BT, L‘Jmpl’w]l, I T, Sdiwars, RO13, and Sechirest, Lo hrabirisse ees ot
N : SENE ! feaco: Rand Modally, 1géo.

i
i

P X .
R A SO L NN

SyUHEEC

Foirs, Fabibits, Povilioon, amd theiy Awiliciee

Weran, B8, and Boutourhine, Jr,
Copyright by author, 106z,
White, Flarvey, The Dicsd
Sciere Musewn Extulai:
of Caliterma Laveenee Hall of Soence, USQE, Contract OF o-10-0

Festing of a Respowre Pove 4 New Comparent 2o
wanarch and [')vvl'-lupnwnl [roject, Berkeley, University

foLT,

Whaley, Donalld L and Mabotn Richand N

Yor

nles of Belapios, New

rofts, 1071,

L Appletan-Century=€

ERIC

Aruitoxt provided by Eic:



