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~distinct from the kind of learning which results from

v .

FOREWORD 1 . . :

.

Museums provide their visiters with memarable three-dimensional, visions

' . . A , .
and interactive EKPEEIEﬁCEE within an interpretive framework. = Learning in a

museum is basically
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ent experiments in psychology have found that this -
distinction has a somatic basis, that is, that the hemispheres of the brain
have distinctive behavioral at%flbutes (i.e., %isual learning is right-
brained; linguistically-based information transfer, leftebrained)f In order
to understand and utilize the full educational potential of the museum, we

must include meaningful evaluation procedure:

engage in innovative research into the mechanisms of museum learning.

il

primarily visual learning which takes place in the museum cannot be evaluated

properly by simply copying and adapting techniques designed féf;thé left-

brained, linguistically-based information transfer found in the classroom and

results of such studies into usable data for the museum professiocnal is more ,

difficult still. Yet what other way is there to determine that the allocation

of our Jlimited resources 1s hbei 5 !

rng done with maximal intelligence and integrity?

Today pocket-sizeod clectronic caleulators are available for 510 becausc

ifetimes to developing an understanding of the fundamental
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principles 6f solid state physics and the technology necessary for the eco-

3
-

nomical manufacture of integrated circuits. Effective museum education is

equally dependent on the application of careful research.intc museum léarniﬁg
: ) :

processes and mechanisms. The status of current research tools for investi-

gating tﬁé'c@gnitive and expressive aspects of museum learning and the inter-
pretation of théir results is still ip‘its empirical and thecr%ticalsinfancy.

i ﬁu
If we are committed to the idea that museums are nqt purely pasgsSive reposi-

tories of the culture of the past but that museums are significant actors in

@he societal learning process, making important. and singular statements

necessary EE% a m@regcamplex understanding and intelligent decision-making,
-~ ‘ ‘ '

. ' Yoo
dare we cortinue to play blind maﬁ's(Euff?

QOEL N. BLOOM .

Vice President and Director

Franklin Institute

Science Museum & Planetarium
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" INTRODUCTION . *

. SUMMARY AND CONCLUSIONS -
N _ 1

f ’ . ; r

’infﬁgmed about

As new develapments in science and techno

it becomes increasingly difficult to

an accelerating pace,

5

scientific and technological developments which affect daily
\ } :
1iféi Ihéeedt science and technology appear to most. to rest in the hands
of Bpecialists who are not ac&éuﬁtable to the iayman.
R o
The science museum shares with other eéucati@nal institutions and media
the responsibility for Emystlfy1ng %clenze.anﬂ technology and for maklngénew
] . .
inférmatién, éancept applications and implications accessible to éha public.

‘The museum is uniquely gulted to complement mDst other forms of science ed=

from classroom instructi
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“in which he is the recipient of messages from the staff through the medium of
the exhibit. 1In order to know whether or not the message has been received and
understood, the muscum must complete the coc mmunl:atlan process by providing
feedback channels for visitor response.  The scicnce museum seeks to impart
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AF technological information, to stimulate an interest in science,
_and to develop positive attitudes toward science and technolegy. It is cer-
" 3 . .
tainly appropriate that DbjEEtiVé evaluation technigues be used to méasure

e the effectiveness of the science museum in achieving thesé goals. . ‘

v _ i A

, The current pervasive concern with feedback and §valuati@n!@f sdcial and

w
[l

particularly ediicational programs represents an awareness that institutions

) : 5 e =
ticipants as the sole indicator of success.

Conceivably, a museum might be content with mounting exhibits which demonstrate

juy

' grasp of their subject matter or which "impress

the exhibitors
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as they shape the environment of our day-to~day lives and it must arouse a

technological applications and their consequences. ™
£

, the museum

i

In" order to know whether or not it is‘;uc::éaing in these task
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STUDY OF MUSEUM EFFECTIVENESS | {

ha beer

%]
3

N A one-year pilpt study of museum’ effectiveness conducted at T

f

* The Frankliﬂ Institute Science Museum and Plangtarium, by*t

of (AJTE) under a ggant from the -National Science

ey

Science-Te ?ﬁﬂlagygﬁenters,
*

B \ J . .

Foundation. The study was intended to develop models for tasting visitor

response, pr?vidéeuseable nformation to the museum staff and test the feasa

-

large-scale investigation of science museums. The ultimate goal

of these efforts is the incorporation into museéum practice of regular channels
of feadback for visitor respgnse, so0 that the museum becomes a flexible, self-
evaluating, self-correcting institution in tDuch with the heedg and desires’ ;_,
¥ o "
of its public, *
: ' ) ‘
«  The study beqah with the administration of a goal-rating scale to define
"effectiveness" in terms of the goals of The Franklin Institute Museum staff

and visitors and of other ASTC member inmstitutions. The r

a guide to the formulation of objectives

nt and medsuring techniques were developed to
A 'ga
41

indication of the
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museum's "effectiveness" at the

Five questionnaires were administered to samples of from 100 to 200 visitors.
The gquestionnaires dealt with motivation for the visit, visitor's interests,
exhibit attendance, exhibit preferences and orientation. In addition, a detailed
i

Attitudinal change and information transfer were measured by means of a
3 - ; : = - : - = oo _,
multiple choloe test {(sce Appendix D). The affective section of the test providegs
indices of in scionwee:, understanding of the impact, of science and
4
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approXximately 25C

coof 500 visitors.,

The Franklin Institute owrliconce conslsts primd:s Py of groubs, From

Septomber through June achool groups pradominate on weckdays anel Camdlios

an weokoends ., The sonmes vigitor @ are similar o the weekond Camd Ly ogronpes,
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With regard to levels of learning, the gr
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1w based on learning through dirv

pation. This difference may be duc in part to the nature of the tosting ’

king e ofb stimuli and puszsh-button ro

m s opposed to asking for a
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Attitude Toward

rating seale show o olear docrease from pro= Lo post-

Resul b

visit test in positive feeling about the muscum.  This shifp is
AY

roviding o pleasurable loarning o

primarily to the temporary confusion and di:

copsbtruction in the muscum bullding.

micght have bhoen intorpretod as an artifact of the change

it, with fatigue oporating
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Bicentennial-related construction noted above which took place during the

testing period. Visitors who had come to the museum previously had higher -

expectations and were no doub# disappolated,
> _

e négative shift were indicative only of change in attitudes toward

science and technology, we would expect greater variation from question to

question. Instead, there iz a strikingly uniform decreasa from

the general gestalt of the building iz influencing

visitors reaction to the communication of Exhibit content. . ;

TV, AN EXPERIMENT IN VISITOR ORIENTATION

The problom of oricntation was picked as a focus

Changes In orientation progedu

if these scores on our cognitive-affective

In effect, this experiment served to determine both the utility of the cognitive—

affecktive test and testing machiae and the value of changes

The oricntation of visitors to the structure and contents of the museum

is an important aspect of the visit and one which is aften low on the list of

prioritics of the musoum statff. of visitor orientation at The

problem arca, making the

caled that this was a maj

Franklin Inustitube

i o dresteu ot bve Choane Bt mighit otherwise by

vinit someewlnet lerss satin
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what they. like, we would then like to know why some

'effective"” than others -- what are the elements of which

H

Although this study was not de

of exizting muscum exhib_ns,

[ty and numbar

In terms of participation:
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i fall in "positive Teelings about the museum” N
as a result of our orientation experiment, point up the import
tention to this area, o
i s e .

VII. A NOTE ON COGNITIVE TESTINAG IN MUSEUMS
Various investigators have attempted to measurs museum=-based li;rnlng

75) in their study

’ of two optics exhibits at The Science, report an averadge
- B -
. increase of 10 percentage polnts
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graders tested gave correct answers to a written question, 60% gave correct

answers when the same quastion

act that in the second case,

reading ability, The questions

(and hence dependent on reading
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value of the vizual image is significant factor in aining the increase
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and conceptual

crimontal le2s

would be more con=

STUDYING THE MUSEUM

A

The world of the museum and its visitors lends itself to study from a

wide varil

behavior,

wa nead

i khie museum £ =

of sxhibit rating by

revealed that there 15

a good exhibition (Shettel,
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Clearly, we need systematic studies of: visitdr response

lighting,
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type of display can attract and hold visitors' attention jand contribute to

measurable "cognitive gains". It's important for us to leé to understand

specific museum contexts. The - ilnat study discussed here and the other ref-

erences cited are a beginning; there ¥s much yet to be done.

ulness of such studies is

Hr'\

museum exhibits, On the contrary, the sphere of usef

tions. They cannot specify the content of w\h;b its.. They can serve as tools

the broad range of possibilities which

This has boeen and will remain the Adomain of

ionals and will continue to require the appli-
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g the pro omotional material put out by a museum about an exhibit
frequently has a more significant influgnce on pu ublic attitudes
than the exhibit itself (Shettel, 1966). .
: ) . )
2. Social Role of Museum
. Curtent work, being done from the
social psyc@@l@gf, provides interesting desc rlPt1VE informatign.

.

vant fn museum policy-m aklﬂg in instances where
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and interpretation of such data is relatively straightforward. The

jraphic survey is the study done at the
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Royal Ontario Museum in Totonto by Duncan Cameron and D. S§. Abbey

parallels in attendance patterns at different museums. For instance,

during the last five years ak The Pranlklin Institute. Appafentl?

for local visitors ocours in the carly s }n ing when ‘rh
i bhe Late T
sta form anothe

choonl groups come LIt vjresitiant il
andd touri

June, and local visitors

ERIC N

Aruitoxt provided by Eic:



1seum- community. - Inadequate orientation has

[ i

This was one of the first areas of systematic visitor research.

BOMe very ba > bime-motion data. Such studies have found that

thore are certain fundamental facts about visitor behavior which

understand, For example, most

n which the. central path is "

(Melton, 1933 a-b) .  The problem with a right turn is that it sets
up o path which rung counter to the left to right direction of

vedading printed material . This is particularly avkward in the case

of a multi-panc! sequence with a good deal of text. The Milwaukee

i)
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: PﬁElie Museum solved the ggghléﬁwﬁy setting up a deflector exhibit

at tha entrance tc the hall so that the righ side iz obscured and

5 hé 1éfti“vTheré was an increase.in label

reading and' fin iGformation retention (as reveal d by comprehension

teétiné) when people proceeded.in a clockwise fashion (Borhegyi

[

and Hanson, 1968).

* Anothef relevant behavioral fact is that when there is a doorway

1

., OpPposite the eﬁt;agce to a hall, visitors tend to view only those
‘displays 1aé5tea on ;he right=hand wall and in>theicenter of the

g . ' ) i . _ /
exhibit -hall, thus Missing the displays along the left wall.

Sim§1§ explained, when visitors come to.a doorway, they leave.
Alsosthere is an exit-gradient.in interest. The greatest amount

of time tends to be spent looking at displays to the immediate

right of an-entrance, with the time per display_deéreasing as an

exit is ap§£oa:hed (Melton, 1933).

—————— i

" The presentation of special programs and the distribution or sale

of exhibit-related materials overlap to scme degree with orienta-
tion. This area is frequently the domain of the Education Divisioen
of the' museum. Katherine Goldman at the Smithsonian has edited a
volume based on a National Science Foundation Conference dealing
with efforts to expand Sp cial museum programs in the area of pre-
college science educati&n (1970). Generally, short-term unpublished

evaluations of these activities are carried on by the museum staff.

Our experiments in museum orientation (Section V) involve attempts to guide
the visitor and to alter some of these

3 EhaV1Df sets.
!y \
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Exhibit Halls, Displays, Artifaocks
bit Halls, Di faote

Perhaps the most important data in the field of museum studies has
come from systematic experimentation using controlled variation of

exhibit components. Visitors have been tracked and timed and their

C

behavior monitored by unobtrusive gbservers and, more ré:ently, .,

through the use of video-tape and time-lapse photography. This

then correlated with features.of exhibit design

behavioral data is
(Robinson, 1930; Melton, 1935; Goins and Griffenhagen, 1958;
. . , ‘.—; * '
Borhegyi, fQSS;;PafSéns; 1968; Shettel, 1968).

Visitor Response

In order to evaluate

is necessary to have some objective measure of success. The most

and "holding power"” (average time spent). These are presumed to be

indirect measures of interest and understanding,.

There are obvious p: blems with such indirect measures. Time spent

is not necessarily an indication of interest or of what is learned.

In order to directly measure the teaching effectiveness of particu-

and of a museum visit as a whole in stimulating visitors'

lar exhibits

has to drvise a way to test the visitors to see what

learned and how they about it.

ayll

-

and Moore, 1961). With respect to-affective response Ray Pierott
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(1973) has found that museum visitors are unable to
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" this information, it is neces ary to use standardized psychologi-

2 7
feelings .and ideas about their experience. In order to elicit

.cal tests such as the semantic differential, agreement scaling, etc.

'In our pilot stuay:at=The Franklin Instiﬁutefuwe-have developed a

i

set of tests and quedtionnaires which can provide baseline data

on visitor response and serve as diagnostic tools for measuring

LR .
thef5u§§és§iaf attempts to improve the museum and specific exhibits.

E
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' The ;ntervlew;ng and testlng of Franklln.Inst;tute v;sit@is toock place

at intervals beginning in September, 1975 anﬂ conclu d; ng in August, 1976.

, - N

‘ Data’oh the visitor population is divided into. three groups. From September

=

thfaughrjuné we have (A) weekend visitors and (B) school groups or weekéay

ivisit@rsﬁj'ﬁuring July and August there are (C) summer visitors.
) Ce . ) ¢
A. Weekend VlSltOrS S S

]

The fallgw1ng data is based on two questionnaires diﬁt:ibutéa to a total

sample of 700 visitors on three weekends in the fall of 1975 and two in the

. LA - .
spring of 1976. o

¥ -

1. Over half of the weekend visitors are local:

, Philadelphia 27% )
- ) 56%
Suburbs 29% )

)

- Other Pennsylvanla 9%
1 4
New Jersey : 13%

Tourists. ' 20s

Northeast 10%)
Southeast 3%)
Midwest 2%)
West 2%) ’
Non-U.5S. - 3%)

Miscellaneous : 2%

.2. Most visitors are not members of The Franklin Institute:

Members 11%

Non-members 89%

1in the summer the difference between weekday and weekend visitors is one of
numbers rather than demographics; consequently, we have treated this as a
single group.

O
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Pamily - . 49%)
. Friends  34%)
Other . 9%)

CAME ALONE 8%

WHY CAME? . L5

et

To bring the ‘children ] 32%)
, o ) ' 56%
Family outing - 24%) :
Touring Philadelphia 11%
Show an Qﬁtggf—tawn g
e l 9% )
, visitor y
-On a group tour B%

Show museum to friends 6% s

Class trip o ' 2%

Other ' 7 ) 8%\

y of visitors are returning to the museum:

HOW MANY PREVIOUS VISITS?

‘Return visit 60%

Si#th visit or more 27%)
Third-fifth visit 17%)
Second visit 16%)

First visit ' 40%

5. The first visit is usually

ade with the family, but school groups

r g

are also important:
FIRST VISIT?

Family 47%

Q -9
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Less than 6 months agé' 18%

Although host visitors come from Philadélphia-and the surrounding

suburbs, a visi; to the museum is usually combined with Qgherggctiiitgés
;n Philadelphia: ‘
OTHER ACTIVITIES TODAY?
Seeigg other Philadelphia 375
gights )
Going to a restaurant 20% -

Visiting friends ) 12%
Shopping ,

concert 7%
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Theater or
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9. BAdults and elementar sch@@l.cﬁilﬂrgﬂ are the most frequent-visitors:
égé?l - . .
5-11 yeé:s old ! 39% .
Adults (22+4) ;?é
B l 12-21 years old 23%
Under 5 years old ' 4%

"Miscellaneous (age unknown) 7%

10. Most visitors come to see the whole museum g;_;heg?}gﬁetafium,rathér
=
than a particular exhibit. Demonstrations alsc have a special appeal: -
- . ) f - bl
N WHY CAME? ! 3

e ——— . ‘ 1/:)

To see what's in

TLad
0
-l

To see a Planetarium show 30%
To see the demonstrations 23%
To see a special exhibit 9%

11. Visitors see themselves as coming to the museum primarily for amusement

b,

and secondarily to learn science:

For fun 33%

To learn how thihgs work 16%

To learn how science and
technology affect
daily life

[
[

accounts: Gates, Donald, "Summary of Attendance for 1975,

From cashiers'
The Franklin Institute, 1976.
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School Groups

.

Groups of school children are the predominant visitors to the museum on

due to a decision on the part of their teachers, a mail-back question-
naire was distributed to the teachers.”

1. The follow

ing is a summary of the grade distribution of visiting
o2 .

school groups : £
/ Grades 4-6 424 .

Grades 7-9

Miscellaneous

2. Reasons for class visits were similar to those given by family groups,

but a higher priority is gigen‘ﬁqrsciegggh;garﬁing: .

I

class something
scilence

To teach

about

lanetarium show

=
d
U"U\

s5ee a

show class what's in,
The Franklin Institute
Museum

For fun

To supplement a class-

room science unit

lDf 200 questionnaires distributed, 59 (30%) were returned.

Generally, one

third is an excellent return rate on mailsback questionnaires.

2

“Based on Museum reservation records: ates,
for 1975," The Franklin Institute, 1976.

O
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3. APpréximaéély orje half of the teachers had been -here before with a

" school class:

NUMBER .OF

VISITS?

6 months-1 year ago

Return’'visit

& ménths,ag@

1-5 years ago

53%

More than 5 years ago

-

[N

47%

‘67% had brought a class to the museum

5. Groups spend one to four hours in the museum:

HOW LONG?

42%

24%

7%

6. The museum visit is the only activity that day for over half of the

groups:

WHAT ELSE DID YOU DO?

Nothing else

Other Philadelphia

ERIC
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7. Teachers consider the museum visit to be.a positive learning
' : . y o o L

experience for the students:

VISIT RATING? Ry T )

" Excellent ‘ 34% "

Above average & 3l1% .

Lok

Poor 0% o .

8. Teachers feel that the value of a visit lies in stimulating children

\

) ’ tc’seekfurtherinfcrmatianratherthaﬁ\in how much is learned while

in the museﬁméitself_l

©
L]

According to their teachezs, gggéggﬁs really enjoyed their visit:

s DID STUDENTS LIKE VISIT?

Like very, much - B3%
Somewhat 14%
Not at all 0%

No answer ) : 3%

The teachers themselves were somewhat iéss'strggglygggsitiyga

Like very much 69%
Somewhat 24% p

’ Not at all 2%

.No answer 5%

]

Y - -

sion of this point, see Appendix A, teachers' comments on

ERIC
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Yet most of the teachers intend to continue to bring their classes -~

to the museum:

PLAN TO RETURN?

Interested in bring-

Not ‘interested , 10%

No' answer . 5%

C. Summer Visitors

° oOn the whole, even during the "Bicentennial Summer,” summer visitors are
! ; ) .

- a8 f
similar to year-round weekend visitors except that there is an increase

in the number of tourists in comparison to local -people:
WHERE FROM? WEEKEND SUMMER
Philadelphia 27%) 24%)
) 56% ) 48%
Suburbs 29%) 24%)

Other 44% ‘52%

Also the proportion of family groups is somewhat higher during the summer.

CAME WITH? WEEKEND SUMMER
" 'Family . 53% 65%
Friends 37% 29%

Other 10% 6%

ERIC
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D. Vi;;;qrsimiﬂte;§§§§;

PR B

1. Most visitors report an interest in science. Also popular are

* .. . crafts, music, art.and SégztS:

K3

INTEREST?
Science 68%
Crafts 39%
Music - 37%
A:t ‘ 32%
Sports 5 b ' 32%
Saciai Science : 28%
bolitics - 15%
Literature | - 15%
Dthér : ! 7%

2. In the sciences, interest is evenly divided among physical, biological

and social sciences with a much lower percentage interested in math:

SCIENCE INTEREST?

Physical science 46% - ™)
I !
Biological science 45%
2
Social science 45%
Math 17%

(o]

00% since multiple selections were allowed.

]
=

Total exceeds

2

When social science is listed as a science, éxpression of interest increases
in comparidgon to that shown when social sci i i

ERIC
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3. A question dbout-leisure-time activities produced the following
distribution!
s .

Read s 4By . s

Visit friends S .. 32%

E

Sports , 31
Theater or concert 31s
T.V. " 30% S L §
Movies. : 27%
Shopping o 7 1?%

Other 9%

E. @ Ayaggﬂess of thg Musegm

Approximately one half of the visitors had recently heard about the museum.

Most information came thrﬂughﬁ"wpr§j§f—m§uthf networks of friends or

relatives:

' HEARD ABOUT MUSEUM RECENTLY 53%

Friends or relatives 27%)

School 9%)

T.V. _ 7%)

Newspaper 5%) {
Magazines 1%) .

Radio o 1%) .

Tourist Bureau 1%) .

Other ° 2%) ‘ T

o o 47%
MUSEUM RECENTLY

ERIC
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F. Summary o

The museum audience consists primarily of groups. From September through
June school groups predominate on weekdays and families on weekends. ’ 'The
summer visitors are similar to weekend family groups, but with an increase

in out-of-town tourists. Visitors consider themselves to be very inter-
‘ ested in science. They have come to the museum to entertain themselves
and their families and to learn science.

Among the school groups, elementary school grades 4-6 are most prevalent.

Teachers tend to become regular museum visitors, inecorporating a class

trip to the museum into their school year. The teachers see ‘the museum

e,
as an adjunct educational institution and stress th# stimulation value of /
a museum visit - the increase in interest and receptivity to further

learniﬁg shown by their students after a museum visit. They also feel

¢ thHat science facts and concepts are -assimilated during the visit itself.

Teachers perceive the children as having a strongly positive reaction to

G. Implications

On the basis of information abgut the visitors and their interests and
the power of "word-of-mouth"” communication, it seems apparent from the

’ * :': 5 = . = 5
present study that museum publicity should emphasize reachihg family

5

groups and to some extent school gr@ﬁps, both of which are frequent visi-
v ]

family activity, fun, learning science, and on a visit to the museum as

an important local sight-seeing activity. ©On the other hand, if it is

ERIC
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thought desirable to augment the present audience, attention might be

directed toward those segments of the community which are currently

under-represented, such as teenagers and inner—-city residents.

7
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The same rating scale was

their senior staff and-

=

of filling it

a response from 15 institutions and

returning the totals.

over 40 individuals.

While there was a considerable amount of variation both within and bet

. The Franklin Institute staff and that of other ASTC members. The cumula-

b [T Teogeh thal scilence 18 a

looking at things.

welop more positive

tenoe and B

chnology.

some ackdibional goals whiich wore Jested by ASTC membeor include:

s

l. Bridhepe tlee o bebwen soienbbtie rose

ivoh and public knowlodge.
. Dremonat rabe ways that visitors oon pursee theiy inbervosh in GUlence.
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3. Provide clear orientation inf?tmatian about buildings, exhibits,

te the creativity of science teachers so that 1t carries
s

at
into the clac

visitors. Thus similar questionnaires (see Appendix B) were distributed

to a sample of visitors (N=170) at The Franklin Institute. Results of

the visitor questionnaire show that although there is a difference in

w

priorities, no great disparity between staff and vigitors was present.
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2. Learn something about science 25%

3. Entertain the children

=

b
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s

family 15%

to learn science and for entertainment.

while the

highest pricrity,

sctives for Bvaluation
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Objegtives for te

staff o goals. A twospart multipl
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of basic science information contained in a sample of exhibits.

=4

. AL Agrees
B. Sort of agrec
. sort
L Dizagree
()
B. A bit
. tv much :
D. Very much
. ¥
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sub=-scales. Con-
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content. Individually, the scales measure a hierarchy of learning

ucsbion the

or giving a greater point rangs to

3, this zooring procedurs does

&1 soand vields o very
troatbitucde summarcy,
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(2)
Recall of interactive #10:
"What does this do?"
A. PFlay tunes
B. Punch cards
C. Write letters
D. Add and subtract
(3) ggg;eétrggrma;ian
Understanding of hasic science concepts e.g., Question #37:
"What holds the balls up?"
A, GSteam
B. Air pressure
~. Magnetism 7
D. Gravity
b. Scoring Fhe Caqn}t;ve Test
Our purpose in giving visitors a quiz én the content of selected
museum exhibits was to see how much exhibit information was learned
in the course of a single visit to the museum. An attempt was made
’ to provide gquestions covering all areas and levels of content in
the test exhibit halls. A separate pre-test group (visitors
. - tosted before their museum visit) served as a control to tell us how
much of this information visitors already knew. Thus, the differ-
ence betweer the mean score of pre-visit and post visgit samples 1s o
measure of .uzeum learning.
o
- -2 6 =
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containsg a

mechan®sm,

on nolor slides of actual museum exhibits.

by pushing buttons on a

answers on punch o ana used in place of

a paper and pencil ko a game than s

axparion In pracktice, vi: willing to take a 75=-guestion test

and secmod to enjoy the procesE. The refusal rate was low.

In fact, we had to hang a

and cognitive btos

TOTIngG pre

Comppuatar,
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response to the museum at the time

iy
I

itor

i
P

Baseline data (a measure of vi

il

—

of this study) was obtained in order to have a basis of comparison for

A pre-visit random sample of approximately 250 visitors received the test

]

after payving admission (see Appendix E)}. Another sample of approximately

250 visitors was tested just before leaving the building. People taking

I e . o 5 o 4
approached the muscum sxiit. By using two separate, large random samples

Baseline testing took place from August 1 through October 30, 1975
1

Approximately 125 visitors per month took the slide test.
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IV. 'RESULT OF BASELINE TESTING
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Comparison with museum attendance (be

b ) s
toward the adult age groups. This is predictable, since in practice
old was the minimum age of persons te
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><j ) (- ><--» (%)

78% 20% 2% 0% 0%

The result is no doubt due in large part to the fact that there was

a great deal of construction and confusion in the museum during this

W period, with many exhibits and access areas closed down. An increase

d

in visitor complaint letters occurred during this period.

On the other hand, it is theoretically possible that this change is

in part a reflection of the change from anticipation of, to reaction to,

test attitude scores.  Howover,

| o measure the effectivene of an oxperiment in visitor orientation

.(tll’.i—‘f.(:

s in odetail in Section V) 1dicate hqt this is not the case
4t
&

and that post=toat atbtitud: sooros high as pro-test

can e (éa_

LEothes musens a1 sreoial oot ba onrient Lhe visitor,
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Our two other projective questions concerning the image of the museum

'do not show significant changé from pre- to post- test and were found

to be difficult to 1nterpret. In response to a question about the

E . appropriate audience for the huseum, most visi ars, botli pre-= and

\rl'

post-visit, felt that "There's something of interest fér everyone!

rather than that the museum s_appeal is limited to a special group

such as zh ren or scientists.
oy
An associational guestion revealed that the museum was seen to be: .

most like a 1ibraryzar school as opposed to a theater, palace or

circus. ThlS Suppcrts the flndlﬁg that visitors da come to the . .

-

museum expecting to learn science.

2.  Attitude Toward Science, Scientists and Technology
- o Vs - = -

‘There is a slight but statistically significant negative shift in
attitude from pre- to post=yisit average score, but the post-test

score is still strongly positive.

Pre-Test “post-Test < .- Change

15 - 3* p=.005

Thus, with regard to the goal of developing a po ive attitude toward

\Lﬂl
- r?

science and technology, we can see that the museum's audience is biased

- ‘Ll"J

‘lit will be remembered that scores abave 50% are positive attitudes; seores
below 50% are nedative (gee pp. 24-25).

e:

i
rt

2 . ) .. ) .
"It would be inte -ing to administer the same attitude tes
general .populati x the museu n e exte
~differ’ e bétWE?” isitors and nonvisitors.
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3. Attitude Sub-scales

El

The slight negativé shift referred to above is seen in all sub-scales.

a. Interest in Science
Pre-Test Post-Test Change

662 T 24 63% = 23 - 3*  p=.005

This is a combined score on five questions concerning visitarsi
interest in, and perception of, the importance of science as
compared to other subjects. - The fact that Past=tested visitors
are even slightly less inteiested in‘séience is somewhat disturb-
ing. Since the entering visit;rs are already highly inﬁerestéd
in science, it is evident from these data that the problem is

one of meeting visitors' expectations and maintaining rather

=

than stimulating science interest.

b. Judgment of Science as Good or Bad

Pre-Test » EggtéTeSt Change

+ +

79% 10 76% - 10 = 3* p=.005

Again, both scores are. strongly p@sitifé, but the post-test

score is slightly less so.

c. Perception of the Impact of Science on One's Daily Life

Pre-Test Post-Test Change

78% * 8 738 T 9 " - 5%  p=,005
~This is the most negatiée finding. The 1ar§est affective change
appears here. While still small, it is disturbing. It is.an

ts visi=

e

indication that .the museum is not effective in moving

&
[

[

tors closer to the subject matter of the exhibits, that m

]

needs to be done to make the practical implications of museum

displays clear to the visitors.

1
[N
s

1

-
et
-
o
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Subgroups_(Demographic Variables)

Attitude scores might be expected to show some variation amongst

various categories of visitors.
est educaticnal level achieved,

previous museum visits allow us

[y
H
ol
o
T
11
[
I
ey
[ay]
Loyl

Graduate School 80

The greatest attitude change is

Questions on a visitor's age, high-
interest in science and number of
to see the relation between these

Qhangg

70 - 6* p=.01

P@stfigsp

70 -5 N.S
73 -4 N.S.
73 -2 N.S.

76 + 1 N.S.

73 - 2 N.S5.

73 -2 N.5.

.

73 7* p=.01 -

seen in the youngest group, 10-14 years

old, and in grades 7-9. All other shifts are not significant with the

éxQEPti@n of that observed in the most educated group (Graduate Schooljy .

for this group, refleocting a less

is not surpriszing in view of the

a much lower level.

M50 o Mnot

shend fieant " (statans

fact that most exhibits are aimed at

[
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Visitors were asked whether.they consider themselves scientists,
actual or potential science majors, or nonscientists. As might be.

Fa

i

expected, attitudes of the "scientist" group were more positive, both

a statistically significant attitude shift,

Pre-Test Post-Test ghangg :
Scientists . 82% 80% - 2 ' N.S.:

Nonscientists 72% 68% -4 N.S.

Second Visit .76% SS§§ - 8% p=.005
Third-Fifth Visit 78% 72% - 6% p=.025

*

More than Fifth -79% 73% - 6% p=.025

The direct correlation on the pre-test between attitude score and
number of visits indicates simply that the people who are more strongly
positive come back more often. Of note on the post-test is the dip in

post-test score on the second visit. This is also seen in the pattern

i}

)

of scores on the cognitive test. The reason for it is not clear.

It might be a function of the social circumstances of the second

frie. The novelty has worn off, but they are not yet among those

[ix]

Uiy

who have really gotten "hooked" by the museum (see p.41)-

Again, the generally negative shift in attitude which appears on almost

every ruestion, particularly for those not visiting for the first time



= . - 7

PO

(i.e., 60% of visitors) is probably a reflection of the confusion
and disorder associated with'Bicentenniaiéfelatéd'd@nstrugtiaﬁ taking
place during the testing period and the fact that visitors feturﬁingz

to the museum had higher expectations and were disappointed. This

*

_ . reinforced later in the discussion of an Experiméntiwith visitoer -

.orientation.

C. Baseline Results of Cognitive Test

The results of the cognitive test show a clear increase in score from
pre- to post-visit test. Average scores are:

Pre-Test Post-Test Change

. . -
12 54% - 17 .+ 18%  p=.001

it represents a statistically significant increase over pre-test scores
and suggests that the average "casual" visitor leaves the museum
knowing over half of the tested information content of the exhibits.
As we are dealing here ..sual visitors whose primary goal is enter-

, L . . , . 2 ., .,
tainment and who spend only two or three hours in the museum, 1t is note-

P

worthy that this much infuimation transfer does occur.

lIf the negative shift were indicative only of a change in attitude toward
would expect greater variation
strikingly uniform decrease

i

ience and technology, W

various aspects of i
question. Instead, we e

from question to e
from pre- to post-test.
5

i
[y
u

ee "typical visit," p.

[y
]
W
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L 1. Cognitive Sub-scales R
. R R a

The quiz consists of- three types of questions, réPresenting a hier-

archy of levels of learning. Pre- and post-test scores are given

]

"below: o

Pre-Test Post-Test Change

[

Vocagbulary ’ 3% 54% o+ 21*  p=.00
Experience © ' 35% 47% + 12* p=.01
Concept Formation 43% : 63% + 20* p=.001

- - All of the above show significant increases. It is interesting that

the'highest increases are in vocabulary and cancE§t learning, with a

participation. This difference may be due in part to the nature of

“the testing procedure, which, although making use of visual stimuli

and push-button response, did present written questions and answers
as opposed to requiring a behavioral demonstration. The latter might

have yielded better results in testing learning by direct experience,

2. Subgroups (Demographic Variables - See Figure 4)

Another way to look at quiz scores is in terms of the amount of in-

crease shown by variousr categories of visitor.

b 4 ot
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A I : .
EDUCATION (highest  ~ : -

level achieved) Pre-Test Pogt-Test

Grades 3-6 2087 _ 53% + 24*  p=.001

Grades 7-9- ' IR < LR 60% - + 27%  p=.001

High-s¢5§§1 ] ‘ 34% © 53%  + 10% PE.Dbl_
v”wi College : ) ‘ 38% | 55%' | + 17%* o=. 001

Graduate School . 38% - 45% o+ 7 N.S.

v

We can see that both the highest increase and highest absolute score

aré found in the yggpggstﬁ§g§ grng_ In addition, while there is a

¥ =

positivecorrelation between eduéatlon and score on the pre=test, this

is not true inthé-gastitest, where children in grades 7-9 score higher
than college students and those in gfééﬁate school. Clearly, elementary

school children are absarblng a4 significant amount of exhibit content

during a museum visit. This is a strongly positive finding, since this

is the target audience toward which museum exhibits are aimed. Further,
elementary school children are a large segment of the visitor p@pula—

tion. This data supports the notion that museums can serve as adjunct

learning institutions which supplement the classroom and other

educational media.

The lowest increase is found in the 25-34 year age group. This group

the

o]

includes many parents who presumably see themselves as coming t

f

o

i

-~ the

El
=
]
i
=ty
8]
[

senefit of their children and probably spend much

‘ their time supervising the children rather than attending to the exhibits.

L
=d0=

_/



... .° ..  OCCUPATION

i

. Scores of "scientists" were somewhat higher -than those of "non-

. scientists"” on both th pre- and post-visit tests, but the amag?t

: ) Pre-Test Post-Test Change
Scientist 42% 58% N + 16* p=.001
L Nonscientist . 348 ;o 52% + 18% | p=.001
Tgis is interestiﬁg in that it indicates that the mggepgﬁiges reach
a genggé;iégéiéﬁég and is not simply communicating with subgroups
of scréntists and would-be scientists.
NUMBER 7?“ VISITS Post-Test
o »First Visit’ 51%

- Second gisit '48%

Third=Fifth Visit . 54%

More than Fifth Visit 60% o'
We één see that; with the éxceﬁtionf@f the second visit, quizrscares
increase with visits. The dip in the second visit noted on the atti-
tude test may be due to a variety of factors such as: showing the
museum to someone else, vis%?ing only what was miésed on the first

visit, or concentrating only on a few favorite exhibits.

3. Instructional Effectiveness of Exhibits:

The average score for those ex hibit halls on which visitors were

'_J
"‘I‘m
i}
b}
w

tested appen helow, listed in order of instructional effectivene

The term "scientists” applies to people who identify themselves as scientists
[

Lo
k] - ﬁ;l l_
O
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"Effectiveness" is based here on the amount of increase from pre-
to post-visit:

Pre-Test Post-Test

Math : ' 34% 57% o+ 23*  p=,001

Electronic Music 33% ‘ 55% . + 22*%  p=:001

o
[}
o
o
har

Energy » - 28% - 48% ' + 20*

Ships . 47% 62% + 15%

H =

o
I
=]
o
n

.Printing and : 48% 60% - + 12* p=.01
Papermaking

~Note that the highest post-test scores are in areas where visitors

reflects the more familiar, less conceptua?® nature of the material in

ﬁhese exhibits and may indicate a "ceiling effect” in museum-based

learning.

D. Evaluation of Cognitive-Affective Test

The cognitive-affective test has generated a considerable amount of infor-
mation éb@ut the effect of a museum visit on the visitor population and
its component subgroups. The cognitive section provides a measure of
museum~based le€arning and indicates variagicn in the instructional poten-
tial of different exhibits. On the other hand, the test of attitudes

toward scientists, science and technology proved to be too long and de-

tailed for the amount of information it yielded. It is interesting to

strongly biased in favor of science; but since

i

[
[oa
iy

find out that visitors are

]

I

question by gquestion there is not sufficient patterned variation to give

/ us a more detailed analysis, it secms that one or two guestion:

3
i
]
&

Dei

i
pad

scale would have sufficed. ©n the other hand, it would be worthwhile

I

po—_—

"
o

e

O
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to use the full test in a study in which responses of museum visitors

i

were ccmpafea to those of the general public.

The rating scale ("Faces Test," see p;iDQ)cancerning general feeling

ab@pérthéimuseum gives an easily interpretable measure of visitors'

reaction. Two additional projective questions give us an indication

6f the museum's image. However, since (unlike the "Faces Test") there
: +

is no différence between pre- and post-visit response to these associa-
tional questions, they would be more appropriate in a questionnaire
rather than on a test designed to measure the immediate impact of a visit.

Answers to guestions about a visitor's age, educational background, inter-

est in science and number of previous visits were interesting in terms

s section of the test

e
[
g

f correlations with attitude and quiz scores. Th

)

uld be expanded to deal with additional variables such

ju1]

c s occupation,

o

economic level, place of residence, etc.
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V., ORIENTATION

A. Background
The orientation of visitors to theistructur? and é?ﬁtéﬁ;S of the
musaﬁm is;an important aspect of the visit and aﬁe which is often low on
the list of prior£§ies of the museum staff;fiﬁgbgrt Lakota (1975) in é

s o
study of visitor response, conducted atiFhe National Museum of Natural

: History, found that ig% scores on an exhibit identification test were
associated with points of spatial and subject matter confusion. 1In other

words, apparently people aren't receptive to information if they are feel-

Another problem is that of underused areas. In a multi-story

museum, the highest concentration of visitors is on the entrance floor.
At the Milwaukee Public Museum, which has three stories, visitors begin

S at the bottom and move up. Less than half get to the third floor (Borhegyi,
1968). Large museums face the additional Pr@blemi@f "museum fétigue“;

people try to see too much in one visit. They hurry through the museum

and end up spending a shorter period of time at individual exhibits.

A preliminary analysis of visitor orientation at The Franklin Institute
revealed that this was a major problem area. Information was gathered
through brief interviews with members of the museum Sﬁéff who come most
directly into contact witﬁ the visitors: guards, elevator operators,
cashiers, floor demonstrators and museum valunté%rs. A small sample of
visitors was tracked (followed) around the museum to discover walking paths,
key choice E@intgf and underused areas. Finally, a questionnaire dealiné

specifically with orientation was distributed to a sample of 216 visitors

ERIC
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As a result of these inquiries, it was found that the structure

LY

"of the building did present problems to the visitor (see Map, Appendix B, p.87).

O

ERIC
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£

making the visit®somewhat less satisfying and instructive than it might -

;otherwise by. Egégle reported particular difficulty in locating service

facilities. Signing in the building was sparse, and most directional

signs were dimly lit and well above eye level. Another problem is pre-

"sented by the intrinsic "peculiarity" of The Franklin Institute Museum \

building, which was originally designed to be bilaterally symmetrical

wly

but never cémpleteag .
The floor-plan brochure distributed to all visitors when they entered ’
the Museum was found to be functioning well to assist people in 1@cating

W

exhibits. However, many visitors seem to need to verify the information

they get from printed material by consulting wiih guards or demonstrators.

In addition to foreign visitors and yosungsters who cannot read, man

people often have difficulty relating to printed information and require

verbal instruction. Guards and demonstrators are burdened by other re-

sponsibilities and may not understand the visitor's need to verify or

receive verbal information. It would appear that there is a genuine need

o

for a special staff person or persons, located close to entry point

whose primary responsibility is orientation.

The questionnaire revealed that the itinerary of a museum visit is
usually unplanned. Visitors wander until they find an interesting ex-
hibit; they generally try to see everything in the building in their

2-3 hour visit. This is probably the least rewarding way to see a museum.

The number and duration of stops tend to diminish as the visit progresses,
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enjoy. In this connection an intdresting discovery was made. Most

-Ch; ges in Orientation

A

Visitors reported seeing the whole museum floor by floér; however, it

was found that half the visitors weré missing the top floor. Apparently

the Eurapean:fl§§r=numbering:systaﬁ of THIRD, SECOND, FIRST and GROUND
confused vi%itors and suggested--to -many people that there are oniy three

instead of four exhibit floors. Thé fact that the main stairwell ends

at the second floor reinforced the nétian that GrauﬁdfFirst,xFi;EQ?Sécqnd,

and Second=Third.

£ . i

T

Following these baseline studies a number of important changes were

1. New directional, floor number, exhigit and service facility signs.

2. A change in floor numbers to FOURTH, THIRD, SECOND and FIRST.

3: Cross-sectional floor-plan maps mounted on the walls so that people

can see where they are in relation té exhibits and facil%tiésg

4. An information desk séaffed f£11 time by a person:.whose main fué&tign
is verbal guidance. |

5. Exgé%imeﬁtal orientation material designed to provide some minimal

: -~
structure to the sequence of a visit.

The term "orientation" as used her

(1]

is broadly defined to encompass an
experiment in minimal instructional programming - a teaching experiment

using an adjunct system (such as a guestion sheet) to .provide some control

over a) order of visit, h) motivation and ¢) focus of attention.

. —4&is3
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These range from

Kecont in this areca have involved the structuring of exhibits as

4 highly structured museum visit.

Musoum, whore an entirs exhibit was planned ot up and evaluated as a

controlled Learning

+

itrolled learning exparience

can produco good performance on cognitive tests.  However, it is important

to determine whether museums can achieve their cognitive and affective

b

jectives without rebuilding their exhibits and compleoiel

Ehe shapo of o mugseun visit,  This was the aim of the sec ef the

A
pilot study. The operating hypothe
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Three experimenta

-

handouts were prepared

1. "Highlights Tour" -

recommends a sequence of . o first-time visitors, especially
& * '

those who have only a sh
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Attitude toward Scien
Scientists, Technology

(1) To improve learning scores and attitude toward
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that attitude and te some extent guiz scores have increased in
the 25=34 agoe group .

Visitors' Evaluation

Mozt parents did not turn in the tear-off evaluation sheet

attachsd to the "Search and Discover" game. On
returncd the cvaluation was strongly positive:

59 ( 97%) liked it

2 ( 30) didn't Like Lt

wortad that their children liked it
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"Good idea < ‘like a treasure hunt.’

"The children loved the museum - even the

very much."

[

our visi
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VI. PROCESS OF VISIT
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Harris Shettel (1968) proposed a tripartite measure of éxhibit effective=
ness: attracting power, holding power (average time spen ﬁ the exhibit]
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E. Exhibit Effectiveness’ S~ , :

5

In the following table, we have ranked museum exhibits on the basis of

. -

data on attendance (Rl)*ahd Pg”ularity (RS) and then averaged the two. to

give an effectiveness rating (R3). 1In the column on -the far right, the .

rank order for the instructional power of the six exhibits for which the
- s . . A | .
cognitive test was given is listed, o .

i

i

the exhibits in the museum remained constant during the period

\ lHaé%m@re of
of testingifor this pilot study, a greater number would have been included

in the cognitive test, in which case our final "effectiveness" score could

;‘Eé.bésed on instructional power as well;§

¥ .
: . ¥ -
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EXHIBIT EFFECTIVENESS

3 ATTRACTING PORER
© EXHIBIT  [EFFECTIVENESS | K3 | (4 FLOOR ATTENDANCE)

#

(% LIKE-DISLIKE)

INSTRUCTIONAL POWE
(POST-TEST SCORE =
PRE-TEST SCORE)*

Energy 88 1

Trains Voo Y e
Ships 79 | 4
 Blectronic Msic 79 4 A
Cmth o -1 5

¥ i

Physics R | R 6

— -

Hall of Illusions 70 1
‘Heafﬁ 63 8
Ccllecto;% Gallery 62 o 9
Franklin Hall 55. ;’lD
;Dbservatéry 5) 11
‘Beauty in the Universe " 52 12
Electromagnetic S?ectruml | 4§ 13
Mirrors | 39 {4

Printing & Papermaking 37 15

- Cﬂ(ifggnitive test given for six exhibits only.
p d
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Now that we have discovered what the visitors see, how they get there,
what they learn and what they like, we would like to know why some exhibits
are more "effective" than others, i.e., the elements of which a good exhibit is

composed. To answer this question experimentally rather than intuitively would

.require many studies using experimental exhibits varying only one or a small’

=

number of selected features at a time. An exampie of such a study is one done

i s =

by Laurie Eason and Marcia Linn (1975) at the Lawrence Hall of Science in
éerkeley, California. Eason and Linn found that both visitor-operated demon-
stration machines and open-ended activity booths “aré effective exhibit methods
for presenting scientific principles” }p_ 27);i Another ?i@néeriﬁg study was
done by Lee A. Parsons (196§) at tﬂe Milwaukee Public Museum. Parsons set up a
series of exhibits to test tﬁ:ée characteristics:
a. Kind and quality of labeling
b. Degree of visual complexity
c. Use of color As a visual aid .
Visgitors éere tested to ﬁetergine ﬁhe success of the‘éxhibit in:
a. Communication . |
b. . Education | , ' .
= Epter;ainmént
pParsons found thgt visitors favor:
’: A. More detailed labeling
B. A declarativ% or didactic vs. guestion approach to labeling
C. Complex (i.e., many specimens) Vs. simple display &

D. Limited use of color ) L



He concludes that

color backgraund have greater appeal

ih*thg absence of experimental displays set

effectiveness, we have made a rough calculation

Mactors - degree of visual

Yorganized

to natural history museum visi

up spe

of the effect of two

clutter” and emphasis .on specimens instead of

itors.

ifically to determine

of Parsons'

complexity and use of color - on the attracting

power, instructiané;spgwe: and popudarity of existing museum exhibits, using our

data on exhibit attendance

tion, we have examined the

and populaxity and-cognitive test scores.

In addi-

_ ] ’, . -
effects of participation through pushbuttons and

Dther devices on visitor response.

A. Complexity
To get

we have looked at the

-

A "display”

device,

uniform design treatment.

1t

Figure 7

Visitors prefer the more complex exhibit halls,

30-40 displays per room,

sparser

ificant

o
[

‘Lﬁj
-
y

ERIC
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" number of

is here defined as:

to find the boundaries of a display.

e
[
I
—
y_.lu
~

dis pl iys in the hall.

an enclosed glass case,

Display"
)
it is

in the case of panels,

g

w

i

B L

7y s

having

as opposed to the halls having

more contemporary display style.

i

nd

w

I
e

ing the exhibit {r=+55, p=.05).

positive correlation between number of display

‘a rough measure of the complexity of individual exhibition halls,

a participatory
or a panel or set of panels concerning a single ﬁogig and having
-is by no means a cdearly defiﬂéd

frequently diffi-
Nevertheless, :lnEE-Wé lack a

counted the number of displays and ocbserved the '

]
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B. Background Colors

As the number of background colors in:reasesj;the percentage of visitors
.= ' ’ . » .
" who dislike the room iricreases, That is:

- There is a negative correlation between p@pularzty and number

of “background colors (r=-,53,p = .05) (see Figurg 8),

C. Popularity vs, Attracting Power

It is to be noted that the number of displays and background colors affects

no signlflcant correlation between these variables and visit@r attendance

(either floor attendance or percent af total museum attendance).

5
D. Particigéggan :
We were interested iniabserﬁing the impact on ghe visitor of direct inter-
action witg éxﬁibitz. "Participatory devices" are generally thought to
A -

. be more effective than static exhibits in attraatlnq and holding VlSltDIS'
atténtian and communicating content (Thier, 1975). - Participatory devicé
is here dgfinéd as anything which the visiter can Chanée through direct
handling, or a large structure which the visitor walks or climbs on, into .

) or through (“climb-on"). - T

*

-

Our data shows a direct correlation between popularity and

nunber of participatory deviees per room (r=+.69, p=.01),

2

—

When we look at popularity and the dpn (as opposed to the number) of

] )afticipatﬂfy digplays (i.e., Equa e feet of exhibit space divided by number
of participatory dlSplaya in the faﬁm) we see a slightly weaker but still
positive correlation (r = +40) which is not significant given this limited
sample. Consideration of popularity and the percent of participatory
displays aS.QQpGSEd to static dislpays in a hall gives an even weaker
correlationt (r = +36).

ERIC
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J : <
However, we also see that there is a strong inverse @éPFEZ%}iéﬂs
between iﬂst?ugfiéﬂai power &ndg%umbéf of participatory devices
(r=-.99, p§.05)!) (See Figure 10.)
Since theklatte: is based on a sample of only four exhibit halls, we may
1 P
be seeing the effects of particular forms of partgﬁipigary device as

opposed to the category "participatory devices" in general.

»
However, if we separate button- pushlng érem ather participatory devices, .
i we see that: o / .
‘ Pushbutt@%s account for most of the negative correlation

with instructional power (r=-.92, p=.05).
. bl

Pushbuttons: are frequently only start buttons and don't allaw real inter

action with the display. . They do not help visitors to perceive significant

cause and effect relationships.

In terms of popularity, both pushbuttons and other ﬁarticipatary dEVgEES
co elate positively with the percentage of visitors llklng the Exhlb;t

hall (r=+.50 and +.58 respectively).

We conclude from the above that pushbuttons seem to hinder rather than help

. the communication of scientific facts and principles.
5
Successful partzezpat ory learming devices allow visitors to
- manipulate objects in their environment to conduct experiments
to explore the effects of variation and observe the results.

lAll of the correlations in this section are based on a small sample of Exhlblta-
In Drder to be really certain that the relationships observed are not simply
true of the limited group of exhibits studied here, it is necessary to conduct
a Cﬂmpafat1VE study in a sampling of science museums to generate a sufficiently
large and diverse data base (see pp. 75-6).

O
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' ' Yet pushbuttons, found with great frequency in many science suseums,

" do appeal to visitors. They can be effectively used in introductory and
transitional areas of an exhibj# to attract visitors' attention and
involvement; but the push butfon alone is not effective in areas where

caﬁcegtual content

,_Bg_

i,
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r.4

VIII. . MUSEUM EFFECTIVENESS

We bégan our museum effectiveness study thh a goal-rating scale. We will
return now to that list in order to evaluate the museum's effectiveness in
achieving these goals.

4 Stimulate an interest in science: According to the visitors' interest

profiles and to the scores on the science interest sub-scale of the

attitude test, museum visitors are a pre-selected group having a substan-

tial interest in science. It would Seem thEﬁ that the goal as stated

2

above is inappropriate for the current population of visitors. "Stimulate"

should be reglaced by "maintain ard increase" an interest in science.

s
u
m‘
i
[
\b"

ine test scores indicate thatgintéfést‘is slightly lower at tha
end of a visit (pre-test: 63%, Fast%test 60%). On the other hand, crient%E

tion materials did increase interest levels, indicating that the lower post-

visit score is not due to the waning of motivation at the end of the visii.

& ’k’a“‘%.,‘
B. Develop an understanding of Lhé impact of science and tecﬁnclqu Jﬁf
-andlng ¢ : ¥ pee ! 71!

: E
B daily life: This is the third sub-scale.on the affective test. Again we

see a drop from pre-test (78%) to post-test (73%). As has been prev;ausly

mentioned, this is a clearly negative finding. It suggests that EKP@SHEE

to science and technology are not enough; the impact of items displayed
=

on the daily life of the visitor must be emphasized in the contents and
- 1

labels of the exhibit. Apparently, current exhibits are, from a visitor

view, Tomewhat remote. Their implications must be made explicit
- - - 7; N

[

point o

arnd not left to extrapolation by the visitor.

o } =70=
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Stimulate curiosity: Our original experimental design called for the

i

measurement of curiosity in terms of -the percentage of visitors who signed

up to receive copies of the correct answers to the museum quiz. Since
. ) ¥

nearly 100% of the visitors taking the quiz wanted to be sent the answer °

sheet, we—cggélgdeﬁghat the quiz itself stimulated curiosity. There was
A ® . .

no observable difference between pre- and post-visit groups. In light of

the findings in "A" above, we can suppose that it might be wise to alter

the goal from "stimulate" to "maintain and increase" cufiosity, since it

it is likgly that our visitors are a highly curious group.

Entertain, amuse, and give pleasure; and

By

Develop positive feelings about the museum and a desire to return

Our "Faces Test" gives us an indication of visitors' feelings about the

, %

museum. The decrease from pre-test (78%) to post-test (66%) in the number
N - b § 7 .
f visitors selecting a broad smile as indicative of their feelings about

be]

the museum and the success of orientation materials such as the "Adventure
Trail" (post-test 78%) tells us that more needs to be done in the area of

visitor communication and orientation. Clearly, the whole context as well

hibits is important here. It seems likely that after

v
iy
rt
jay
~m
iyl
o
=
ins
T
jal
r+
I
Ity
I
b
o

all the changes indicated in the chapter on orientation are implémented,
and the disruption of Bicentennial construction has been eliminated,

vigitors will have a more favorable response to the museum.

ey,
O




F. Teach basic science concepts . - .

Here the museum is clearly successful. The average post-visit score (54%)

shows an increase:of 18 percentage points, which represents a 50% increase
" over the pre-visit score (36%). Particularly large increases are seen
E : » ; .

for elementary school children. For visitors who used our museum game

sheets, we seen even greaté% increases. . : K ~

. x '
It is likely tfat there is’a limit to the amount of exhibit-based learning
possible in a free-access, unprogrammed situation. Harris Shettel (1968)

u%ed a control group of paid subjects who were insﬁfﬁ:ted to léa:ﬁ as much
fof the exhibit content as they could before they weré tested. Aﬁrbest,
thei§,520fes were na%er;higher than 75%. Jshettel suggests that ;his may
represent a limit, and that some Sartlgf resgogse reinfa:éemant issneeded -

= - ¥

in order to exceed this threshold. The observation that an average of

50-75% of the information content of an exhibit is communicated to the
casual visitor may be useful to msueum staff. It offers a realistic goal

i - = e
in formulating testing objectives and suggests that if.the exhibit is

[a]

1

being used for instructional purposes and the assimilation of more infor=-

x

[t
w

I

. ; & f
mation desired, a lecturer, demonstrator or adjunct teaching system
1 = Al

ts)

ifg (e.g., quiz sheet, game, etc.) is required.
e

ise of adjunct systems in a museum context

.

S o ~72-
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Teach that science is a process, a way of looking at things

-Success in achiéving this goal has not been tested in this study. It is

unlikély that a vigit to The Franklin Institute Museum would produce

significant change on such a measure since an explanation of the scientific
method is nowhere explicit in the museum's exhibits and, as we have
4] !

said in the case of communicating the impact of. science and technology"
. y
on daily life. ("B" above), such information must be made explicit in order

o’
18

for visitors to grasp it.

Develop more positive attitudes toward séiaﬁgeigndjgégbnplpgy
Here, as in the case of the highest priority goal (Sti;SlaﬂE an interest

in science) pre-visit scores are aireédy guite high (79%); and even given

a slight decrease on the.poSt-test (which we havé attributed to Bicentennial

s

Q@nstfuétion), we can see that the mﬁseﬁm tends to attract viéitqrs who

have stranglj positive attitﬁées toward science and technology. Raﬁhe:

than sim@ly revising this goal to "méintain" p@sitivé attitudes, the museum -
staff is tending toward a :Eangéﬂ goal of "developing aﬁ undérstandiné of

£he capabilities and limitations @f'éciegge and technology." This is a

- = 4 = - ' £
response to current concern with the possibly harmful long-term consequences

i

e . . ; . ! :
of the indiscriminant application of science and, technology.

=

;
“ . - Jdu
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-~ - RECOMMENDATIONS CONCERNING GOALS
- " Examining the overall record, recommendations with respect to goal: ‘'~
dchievement fall into four categories: ..

(1) !éE?iSE goals to.alter expectations (in 1i§ht_éf high pre-visit ‘scores)
L L -]

- - M - '*., B =X : (". ; AE

Maintain and increase interest in science

PR :
: - ' Maintain and increase curiosity i 7 .
' . 'DéVéléE an understénding af the éapabilitieé and limitations
" of science -and technology . - ’
' T(2). Devélap more e;ﬁ;;clt exhibit content concerning: i ,
i 'Iigact of science anﬂ technology on daily life
Science as a process, a way of looking at things F

(3) Increase efforts to:

*3 Entertain, amﬁsé and give pleasur% , o
= - ' Develop positive feelings about tée museum and a
desire to return .
4% -

: ' {4) Mainfain‘;gr;ent success- in:

- ' Teaching basic science concepts

ERIC
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IX:  IMPLICATIONS OF THIS STUDY

.t

The pilot séuay discusséévhére and the other references cited iéprSEﬁt

*
=

the first level of investig%tiq?- In addition to such single-institution

gtﬁdiés, we must h@ée té a second level gfxanélysis =:éém§afativé.5tﬁdy of
data from a;bféad sémpling of inétitutians - in order to test the findings of
studiés‘éon%sin'a single museum and to determine their range of applicability.
This is the research model of the social SCLénces and natural history. It

coﬁtrasﬁs with. the mqéél of contgolled laboratory experimentation usually .
i . ., ) T

experimental systems. - - *-

u

:Dné pr@ducﬁ of this pilot study is the development of a research model

and a set of instruments which will allow a museum to measure the effective-

T -

ness '‘of its’exhibit¥ and of new experiments in exhibitry and programming.

"

n order to have a large enough sample of exhibits to distinguish general

~

rinciples of exhibitry and visitor response from the effects of specific

T

-
museum contexts. -
A comparative study would give us a measure of the performance of

viditors in a variety of museum contexts. In the case of the céggiéive!

affective test used in this study, our baseline data shows a slight decrease
in attitude scores from pre- to post-visit. Retesting indicates that one

way thi= fall can be avoided is through the use of specially designed

-75- e
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- - . . € ’ ' 5
orientation materials. We do not know the upper limit to which it is

- - ' : . - ’

‘possible to aspire. Perhaps, as in the case of the cognitive test, a score

of approximately 75% should be regarded as the goal f@%!P@stsvisit performance
T S : R Y

.

The availability of sample data from a rangé of muséums will allow- us to

' observe thé effects of specified museum and visitor characteristics (such as

' museum size, subject range and geographic location and %is;tor age, interest

and educational backgr@uﬁa)_and also to abstract those generalities which do

hold true for all situations. ' S :

Such'an approach is long term and could be costly in that

research activities in many museums, requiring the allocation of time, money

t implies

I

get really meaningful results - results which will préviae museum decision-

i i

facilities, exhibits and programs and introducing successful innovations.
x-\ x i . :

£
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. EDUCATIONAL VALUE OF A MUSEUM VISIT - ,

TEACHERS' OBSERVATIONS
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- u: / N o |
; , o . : N - )
o . EDUCATIONAL vgt.ug OF A MUSEUM VISIT -£ TEACHERS' OBSERVATIONS
’ ) Dné,pf the’i@sﬁliﬁééztént éuestioﬁs which arised in éannectién with
. ia;temg@s ;§;ﬁn§er§tanéxthe impact,af a visitgftﬁ'the Science Museum is "What
are thg léstiﬁggéﬁfecgszﬁ‘ ﬁ@és the ?iéiﬁkpraéucé a éhahge which carries over t
;;éther'aéﬁivitiésg‘ Dﬂés thé museum play a s;gﬁlfléant role in a larger ‘museum-
community system 1nvolv;ﬁg sch@ais, 11bra§;es, T.V., films, and other museumns?
Daésj the muéeum v;sltséndhthe social ccmmgnlcatlonrcfrv1sitér‘s rgsp@nse/étimé
) ’ uiétg garticigatioﬁrin'activities'whiéh will increase séiance léazning?" Dée;'
! iit cféate‘aﬂ‘incfeas§d-rece§tivity to science leé:niﬁg? ’
. TL It is extremely d;ffi&ult to ascertain the halo effects af a museum visit.

=

Even ;f visitors could be recaptured after some tlme, cantrgl is not possible.-

We couldn't say with cert nty that behavior abserveé or reported is due to

the impact of the museum visit.

In order to get some answer to these questions, we asked a sample of
i
school teachers who brought their classes to the museum to do our observing for
. . L3

us. Since the teachers are able to watch the .children's reactions over time,
we are able to get some indication of carryover effects. A mail-back gues-

tionnaire was distributed to teachers of 200 visiting school groups as they

. _ c . o1 L >
entered the museum. Of the 59 replies reteived , 22 ;ncludeé‘a response to

our gyestion on the impact of the wvisit. The text of the question is as

A

. f@ll@ﬁs%

— What evidence did you Dbégrvé (if any) of a positive,

4

=

negative or lack of change in your students' attitudes

- tgwgrd science and tezhnal@gg as a result of the museum

1 The average response rate fér a mail-back questionnaire is approximately
one-third. )

O
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Ebéﬂgéf decreases in this behavior, complaints

_ participation in science -lessons; interest in .

Store; interest in seeing or discussing science

‘about science lessons, etc.)

I
¥

visit?  (e.g., of positive change: increase in L

= L ,

£

frejuensy;éf science-related quéstions and class

. T &

science books from museum shop, library or book- '_1 .

fi;ﬁs or watching science shows on TV; negative

. Replies given in the teachers' own words are, arranged by grade level.

Obviously, our sample is limited and such indirect assays are somewhat

_biased (we are seeing the children through their teachers' eyes). Nevertheless,

the following reports are cértainly strong indications of an increase in

science receptivity on the part of school children as a result of their

miseum visit.

[

4
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EE SCHOOL

"It opened up thElI‘EYES to science and the wazld arﬂuﬁd them"

"They\ﬁanted to .hear mgre stgr;es about the cqnstellatlans"

“"The children’ remembereﬂ the things .they saw. They Eicitedly ]
told parents and friends the things they saw, which usually !
only hapgéns whén Sﬂméthlﬂg very special happens, at this age"

KINDERGARTEN , |

"Trip helped reinforee unit on the Sky. Class enjoyed the visit
and next day we discussed what they saw, drew pictures, wrote
- stories®
GRADE 1

"We had constant discussions about the exhibits we saw for days
after our trip"

| [
"Interest in science books from The Instructional Materials Center"

Questions about what they saw s

Disc

uSSléﬁS af what they saw!
\ . :
GRADE 2 ’ v i

+

"They responded quite well to all in the musgum and this enthusiasm
was brought back to our classroom”

"It was something new to them and a different environment than a
classroom" . ’

"They expressed their llklﬁg by asking to discuss what they saw ani

asking questlcns about things that they didn't fully understand and
they 6351réd an explanatlan"

) o
"Plan t@ visit with th21r own Parents and fam;lles“ )
"Children as;usual were fascinated by the Tfains, Heart, Motor

) - Technology. We discussed those exhibits in follow-up lessons and

+ E\} experience charts"

165 . |
. _ - - . =80-
ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Gmwe 3 T .'

wim‘

"They want to knaw,mcre abaut finding the constellations.- We -wikl
- be making star chartg to "use with flash;;ghts for projection”

“"A few students seemed' to .be more interested in science books"

GRADE 4
95%

"The children were EESélnatea by the exhibits, haweverf I felt they
were too young to really appr221ate it"

"This class made an excellent response to science and this visit only
aroused them all the more. Interest in museum shop and books, :
library and science shows" - .

"Several took out books from library concerning exhibits we saw"

GRADE 5 . . ‘ =

5

"ThE planetarium visit reinforced ;nterest in astronomy. Followed
up on the speakers instructions to view-the sky that nlght. Want
to have a telescope" i -

\

"During science lessans, ;f we mentlan a particular area, they brlﬁg
up examples from things they saw"

PECIAL EDUCATION

"Generated an enthugiif; and discussion of things théy saw"
(Class for the Hearing Impalred) "
Ps

HIGH SCHOOL -

"It created added interest in their work" ‘ ‘sw
L : =
"Many more questions about science in general, partl:ularly fr@m

articles appearing in newspapers" e

"As physics students and h;gh scha@l*senlcrs, my Students are
already highly motivated and intérested in science. Their enthu-
siasm for their astronomical observation project picked up
z@nflq§rably, however" . : o .
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“WHY DIDFYdU/QDME T0 THE FRANKLIN- INSTITUTE MUSEUM?-
© - Ne'p Like Ta Know,., ™ 4 R

*

;PLEASE CHECK ANy OF THE*REASQNS WHICH APPLY To You:
- S

_ FOR FUN
BECAUSE YOU LIKE MUSEUMS .
TO LEARN ‘SOMETHING ABOUT SCIENCE - C ™~ .
TO LEARN HOW SCIENCE AND TECHNOLOGY AFFECT 'YOUR DAILY LIFE L
“"Z___ TO LEARN HOW THINGS WORK

TO SEE' WHAT'S IN THE FRANKLIN INSTITUTE MUSEUM

TO SEE A SPECIAL EXHIBIT -- WHICH? (PLEASE.FILL IN) o
TO SEE A PLANETARJUM SHOW - =
TO<SEE THE DEMONSTRATIONS
TO BRING YOUR CHILDREN
____ YOU ARE ON A FAMILY OUTING '
= _____ TO SHOW AN OUT-OF-TOWN VISITOR THE MUSEUM ]
______ TO SHOW FRIENDS THE MUSEUM ;
_____ YOU ARE TOURING PHILADELPHIA ALONE OR WITH YOUR FAMILY
« __ YOU ARE PART OF A GROUP TOUR OR OTHER SPECIAL PROGRAM
_____YOU ARE ON A TRIP WITH YOUR SCHOOL CLASS -
___ OTHER -- WHAT? (PLEASE FILL IN). __ L R _

“How Loné Do You PLaN To Stay? (CHECK QNE)

ESS_THAN 1 HOUR Y
; - 2 HOURS® N

= HDUR% s .
—— MORE,THAN 5 HOURS 1 p
'How Dun ArRe You? (CHECK ONE) t
- 14 YEARS OLD .

____YES
—____NO
IF THIS Is Not Your FIRST VisiT, WHEN WAs THE LasT TiMe You CAME HERE? (CHEC§
ONE

MORE _THAN 5 YEARS AGO

1 - 5 YEARS AGO :

b MONTHS TQ 1 YEAR AGO
____ LESS THAN b MONTHS AGO

IF You HAV§ Been HeErRe Berore, WiTH Whom Dip You CoMe ON Your FIRrsT VisiT?
(CHECK ONE; : ,

FAMILY
— SCHOOL CLASS

— FRIEND , , .

OTHER -- WHD? (PLEASE FILL IN) o - 3 L

Td4s.




NE D LIKE TO GET TO KNOW OUR VISITDRS A BIT BETTER AND LEARN HOW YOU CAME TO VISIT

THE FRANKLIN INSTITUYE MUSEUM. WE'D APPRECIATE YOUR TAKING A FEW MINUTES TO FILL OUT THIS
QUESTIDNNAIRE PLEASE CIRCLE THE ANSNER THAT APPLIES T0 YD& ]

1. Whére do you cone fram7
. . A. Ph11ade1ph1a B. Surround1ng Suburbs C. Other. (please fill in)

2. With whom did you come here? . C
A. Alone B. With others.‘ How Many? (fil1 in) __ They are: 1. Family 2. Friends
: o ' 3. Other

ii; ! i : S e

3. Whose ideé was it to come ﬁo the Museum (eg. own idea, father, mother, friend)?
(fivin) .~ ] How o1d are you? _years old

Did you hear about the Museum recently?
A. NO B. YES If yes, where? _

1. From friends
2. From relatives -
3. In newspaper Which?- (fill in) B o

——— 4. In magazine = Which? (fill in) ___— - _ _ _
5. On TV : : )
6. In school * :
7. Otth Where?. (fiTl in) - L B S

5. Is this yodr F1rst visit to The Frank11n Institute? .
A. S B. NO If no, with whom.did you- come on ybur first v151t? e
' 1. Class trip

2.. Special group. what kind? (1] 1n) B o B

~ 3.. Family o j - £ ) -
4. Friends ’ .
5. : Dthér‘ : B

6. What are your main personal interests? (Circle as mény as apply) 7
A. Science B. Social Science C. Art D. Music E. Literature F. Politics G. Sports
H. Crafts “I. Dther' LN ' :

7. What sciences 1nterest you most? (Circle as many as apply)
Physics, Chemistry, Engineering .

Biology, Ecology, Medicine .-

Anthropology, Psychology, Sociology

Math

\mew)‘

8. What else have you done or are you p]ann1ng to do in Philadelphia today?
A. See sights B. Shop C. Restaurant D. Theater or Concert E. Sporting Event

F. Zoo - G. Movies H. V151t friends 1. Other (fill in)

9. What do you like to do in your spare time?
A. Go to movies B. Watch sporting events C. Go shopping D. Read E. Watch TV’
F. Go to theater or concert G. Visit friends H. Other !

10. Are you a member of The Frank?in_Institute Museum? A. NO B. YES

11. Have you come to any spécial Museum programs in the past year?
A. Lectures B. Films C. Classes D. Other . ) . .

12. Did you ever work for this or any Gther museum?
A. NO B. YES If yes, did you work: 1. a volunteer
2. 7a1d position. What job?

THANK YOU SO MUCH FOR YQUR HELP!'!
-84-




How Long Dip You Stay IN THE MUSEUM TGDAYT (CHECK ONE)

‘How Dip You Dec

J‘ "f W M

iESS THAN 1 HOUR
- 2 HOURS. :

SAW MOSTLY THINGS YOU KNOW ABOUT AND

NE D LIKE To K?QHEH- * o~

WALKED UNJIL YGU FouND AN IQIEﬁESTING EXHIBIT

LOOKED AT ALMOST EVERYTHING

KNEW WHAT YOU WANTED TO SEE BEFORE CDMING IN TODAY

USED THE MUSEUM MAP AND DEMONSTRAT107 SCHEDULE - .
0

IN THE MUEEUM TopaY? (CHECK AS MANY AS APPLY)

S

. 2-73 HOUR§ .
= " MORE TE&N HDURS

7 T m

R ARE ESPECIALLY INTERESTED IN

READ .EXHIBIT ANNOUNCEMENTS ON BULLETIN BOARDS AT ENTRANCES
READ LIST OF EXHIBITS IN THE ELEVATORS
USED TEACHER S GUIDE SENT OUT BY THE MUSEUM

DTHER.

PLEASE EXPLAIN _

HOW‘DID You LOCATE EXHIBITS AND DEMQNETRATIONE? (CHECK AS MANY AS AEPLY)

How OrTeN D1p You BackTrAck OrR ReTRACE” You

USED THE MUSEUM MAP AND DEMONSTRATION SCHEDULE : .

ASKED GUARDE;‘ELEVATUR OPERATORS, OR CASHIERS

ASKED FLOOR ATTEND
HAD BEEN HERE BEFO
WANDERED,

LOOKED AT ALMOST EVERYTHIN

éﬂ AND KNEW WHERE éﬁINEE ;RE

ol

WANDERED UNTIL YOU FOUND SOMETHING ESPECIALLY INTE”ESTING

—— OTHER,

_ OFTeN

PLEASE EXPLAIN

————

EogETIKEse ' RARELY

%ow EAs1LY.D1p+You Finp THEnEXHIBITS Or DEMQNETRATQUNE You WANTED To SEe?
CHECK ONE) L

How Easily Dip You FIND THE FACILITIE%_YOU WANTED To Use? (CHECK ONE FOR EACH

HAD SOME TEOUELE FIND
WHICH ONES? (PLEASE FI

—— EASILY FOUND EVERYTHI?@

F

YOU WANTED TO  SEE

CEETAIN EXHIBITS AND/OR DE@QNETRATIGNS
L IN)._ — i
- NEVER FOUND CERTAIN EXHIBITS AND/GR DEMONSTRATIONS

WHICH ONES? (PLEASE FILL IN)

Mc pDonALD’S
LUNCHROOM

REST

ROOMS

TELEPHONES
ELEVATORS
STAIRWAYS

WHAT PARTS OF THE. MUSEUM DID You SEE (CHECK AEE WHICH APPLY)

Q

ERIC

" NO TROUBLE

FACILITY)
SOME DIFFICULTY

HARD TO FIND

CONSCIOQUSLY TRIED TO LIMIT WHAT YOU TRIED ID SEE TODAY

. TRIED TO SEE EVERYTHING

SAW THE WHOLE MUSEUM FLOOR BY FLDOE
SAW .ALL OF GROUND FLOOR (McC DONALD "S AND PLANETARIUM LEVEL)

PART "OF
SAW ALL

SAW ALL

SAW ALL

GROUND FLOOR
OF FLOOR 1

OF FLOOR 2
OF FLOOR 3

PART OF FLOOR 1

____- PART OF FLOOR 2

PART OF FLOOR 3

STEES To FInD EXHIBITE? (CHECK QEEL



- .- . . R VEERE . . \ . , * .
- ) t. . - ‘ - t . < -
> . A N A . . . v N - L

/1ﬂ \DID You FIN@,THAT You WERE LOST AT ANY. TIME7~ Sl o -

*

~—— . » <( \-‘ R =
YES - No~ SEPRRREY 2 o
v{F YeS; WHAT DID You Bo? ‘
¢ 'ASKED GUARDS ' -
__*

ASKED FLOOR ATTENDANTS e o .-
____ ASKED ELEVATOR®OPERATORS .

USED -MUSEUM MAP - g :

OTHER., HAT? . ~

]

How OrTen Do You Go To Musgms? | \
: NCE_A YEAR OR LESS b 275 -,&2 TIMES A YEAR
____ 2 -5 TIMES A YEAR Co ~ 1 -0 TIMES A MONTH . {
3 -5 TIMES A YEAR - A ONCE A WEEK OR MORE
AT ﬁ

_How Tirep ARE You? - o _
! I : 5
COULD NOT TAKE ANOTHER STEP - !
WOULD LIKE TO SEE MORE, BUT. AM A BIT, T00 TIRED TO ENJOY - CONTINﬁ?NG TODAY
NOT VERY TIRED AND GOT TO SEE EVERYTHING
NOT VERY TIRED AND GOT TO SEE WHAT YOU WANTED TO SEE

NOF “VERY TIRED, -BUT LEAVING BECAUSE YOU HAVE OTHER THINGS TO DO TODAY

I TN

ik

4

. . ‘ . 1o

i,
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Dyt

&

GROUND
FLOOR

ELEVATORS

.

LP

THANKS SO MUCH FOR YOUR HEL

ERIC



WHAT DID }{Dgf LIKE?
. T

;" v R : o i o . \ ¢ - ‘,Jf .
@ The Museum is a dynamic place -= exhibits change fairly often. Which-of
. the exhibits did you miss ard which did yau/iike or dislike? (Please check)

. - LIKE DISLIKE DIDN'T SEE

i ’ 3rd Floor
7 Cbservatory
Beauty-in-the-Universe

Math

_ Physigg
Hall of Illusions

Enerqgy . : 7

Ships ) oA re

st Floor ; )

i

"The Man Who Chased Whirlwinds"

"Mirrors of America" ] - _ - o
Heart B B L 3 77
Bigcycles - - 1
Aviation 4; _ 4;,, _ _

Gréuﬁé;Fléar

; Coin Press

Electro=Magnetic Speétrum T ) —
Planetarium ) | E
Trains __ - ]
. ff\)
’ !
&

ERIC
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o T0_BE FILLED OUT AFTER YOU dEAVE RETURNED BY FAIL

: . JUESTIONNAIRE FOR TEACHERS

‘We need your help in assessing the effectiveness of our museumy Please take a few
minutes to complete this questionnaire. It will help make The.Franklin Institute Science
- Museum and Planetarium a more effective teach1ng resource.
" “When you have finished the que§t1anna1re please place it in the enclosed stamped Sé1f— 2
address envelope and return it to us. Thank yDu for your help!

NAME OF SCHOOL i , ERADE TEACHER B -
Why did you bring your classto The Franklin Institute?
(Check any of the reasons which apply).
For fun "
_ Because you like museums
_____To teach the class something about science
_____To teach the class how science and technology affect the1r daily lives
~ To supp1ement a classroom science unit. Which? (please fill in) -
_To show the class what's in The Franklin Institute Maseum -
___To see a special exhibit. Which? (please fill in) - - L
—__ To see a Planetarium show ' T
To see the exhibit hall demonstrations .
VAM_'TG attend a museum lesson. Which one? (please fill in)
HDW long did you stay in the museum? Check ONE:
- 'Less than 1 hour
777:7 1 - 2 hours
2 - 3 hours
3 -4 hours _
More than 4 hours ' .

" What else did you do with your class today?

Regular school program

Went to the zoo

Went to the Academy of Natural Sciences .

Went to see some other Phila. sights. ‘Which ones? (please fill in)

ﬁéfhing else. Only the Museum visit.

Is this the first time YOU have brought a class to The Franklin Institute Museum?
_ YES _NO

If this is not your first visit, when was the last time you braught a class here?
(Check one): _
More than 5 years ago
1 - 5 years ago

6 months to 1 year ago
) Less than 6 months ago

How man} times in the last 5 years have you brought a class to the museum (fill in)

Are you interested in bringing another class to the museum?
YES N0 If not, why? - . -

As an overall learning experience, how wau]d yeu rate your c1ass museum yisit?
_ Excellent __Above average Average _Below Average  Poor




© )

Do you feel the museum visit has enabled your students: e o

) , ; Yes  Somewhat Not at all

To recall basic factual information dealing with /

science and technology -
‘To define bas1c science concepts and give ’
relevant examp1es .
To -seek further information on th1ng$ SéEﬂ in , ) -
the museum ' .

&
L

: A
How well did your students like the museum visit?
~____Very much - ___ Somewhat ~__ Not at amn

How did they express this 1iking (or dislike) of the visit?

Did you like the visit?
Very much __ Somewhat ~ Not at all

What evidence did you observe (if any) of a positive, negat%ve or lack of change in your
students' attitudes toward science and technology as a result of the museum visit? (e.q.

of positive change: increase in frequency of science-related questions, and class participa-
tion in sciencg lessons, interest -in science books from museum shop, library or bookstores,
interest -in seeing or discussing science films or watching science shows on TV: negative
change: .decreases in this behavior, compldints about science lessons, etc.)

The Museum is a dynamic Institution - exhibits change fairly often - which of the exhibits
did you see which you would be sad to see Teave Which would you not care about? (Please

check)
Exhibit Title LIKE INDIFFERENT OR DISLIKE DIDN'T SEE
Trains . L T .
Printing and Paper- Mak1ng . ) - :
Weather Station : I S —_—
Lightning o, _ -
Aviation ; o . . .
Heart - . - ' o
Physics . . —_—
Hall of I1lusions - "
* Energy - - S N
Ships — . - _
Math _ a -
Beauty in the Universe o . S
Collectors Gallery - .

(stamps and coins)
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IN I NSﬂTUTE

FRANK

HIGHLIGHTS

This guide will introduce you to some of the high-
lights of the Franklin Institute Science Museum.

The tour will take about one hour. After visitimg
these special exhibits, you will probably want to
return to explore the rest of the Museum at Teisure.
Your route begins at the*main elevator. Take the
elevator to the third floor, from there you will
work your way down.

THIRD FLOOR - Turning to your right as you leave the elevator
brings you to:

(1) MATH

Geometry is approached through puzzles; try out a few. Follow the

path of a ball rolling in the celestial funnel as it obeys the math-

ematical laws governing the motions of satellites and planets.

L

(2) BEAUTY IN THE UNIVERSE

Nature is full of patterns. Order and repitition contribute to beauty
in nature and provide the framework on which science is built. This
exhibit gives us an opportunity to look and reflect. ‘

(3) THE OBSERVATORY

Here you can look through the large telescope to see sunspots and as
conditions permit, you may see other daytime objects including
planets. Don't miss the photographs from outer space and set your
watch by the atomic clock. '

SECOND FLOOR - Take the elevator or stairs down one flight.
(4) ENERGY EXHIBIT :

In an amusement park atmosphere, you will observe many kinds of energy
exchanges as you follow the adventures of a billiard ball on its way

through eur "giant pinball machine". Try your strength (with some ;
mechanical advantage) in moving a five hundred pound block of concrete.

_—QE_
4 -



Watch energy travel in the form of waves in the drip tank. A forty
foot lable at the end of the room provides explanations.

(5) FOUCAULT PENDULUM

when you 'leave the Energy Exhibit, go to the mainé¢staircase and you
will see a long, massive pendulum swinging far below you. The pendu-
lum is supported by a swivel bearing up in the roof. The actual
direction in which-a pendulum swings remains the same. The apparent

slow change in direction that takes place in the course of the day is _
caused by the rotation of the Earth.

A\ B
FIRST FLOOR - Walk down the pendulum staircase one flight, turn to your
left and proceed back along the corridor to:

(6) LIGHTNING AND RADIO

Perdodic demonstrations of high voltage e?ec%ricity and "man-made
lTightening" are given on a regular schedule.. The amatuer radio stia-
tion is always open with a ham operator there to talk to.-

(7) AVIATION

Aircraft from the Wright BP@LHers't@ a modern helicopter and jet are
here together with .€%hibits ﬁﬁsighed to give an understanding of the
principles of flight. Notice“the plans for the.Wright's first success-
ful airplane drawn on a piece of brown paper. The evolution of flight
¥s shown in models along the corridor which leads "to the Aviation Hall.

GROUND FLOOR - Go down the stairway in the Aviation area to:
(8) TRAINS

The "Rocket" was built in 1838 and the great lTocomotive #60,000 about
ninety years later. The development of , team railroading can be fol- \
lowed through the exhibits in this room.h*t the times posted, you can
actually take a ride on Locomotive #60,000 as it moves along its origin-

al tracks.: ’ : - ‘

(9) BEN'S SHOP

Be sure to Visit our bookstore and gift shop.
Other exhibits that you will want to see if you have more time are Paper-
Making, The Heart, Weathdr, Air Quality Monitoring and Electronic Music.
Also, check the Planetarium schedule and get in for a show there if you

can. Volunteer instructors in gold coats and staff instructors in blue _

are stationed throughout the building to help you make the most of your ‘%ﬁg
visit, Feel free to strike up a conversation with 1ny of them. They are o
there)to be informative. ‘ : o

~. -93-




Dear Parents:

— For those of you who have!%raught your children to
the Museum, this question sheet hay heTp make your visit
U more 1nterest1ng and exciting. i
Children can find the answers to the questions in the
exhibit halls listed on_the question sheet. We are giving
you the answers.so that you can help them to find the correct”
results. Of course, since the idea is te*r discover the Ld
answers in the Museum, we hope you won't read them until
the children have visited ;he exhibits and s$earched for the
S answers themselves. There is some additional information,
Tw wh1ch you can read to the children{ and some references for
' pyrsu1ng subjects of special interest. .

?
%A When your children have completed the question sheet,
fgey can return to the Information Desk in Franklin Hall
Lebby and receive a Franklin Inst1tut§ Certificate from
tge person at the desk. ‘ _ 4

< ) R -
_ . . _ -
j Recommended for ages & - 10

" Please tear off and leave at Information Desk:
& . s o B}
‘_Did you enjoy using this game:sheet? YES NO

D7d your child/chiTdren enjoy 1t? o YES NO

Suggé stions: o e o

‘.wﬁ“‘“
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ANSWERS
\
Answer: The airplane is upside down.
On rare occasions, the Post Office makes a mistake when
printing stamps. These mistakes are so rare that when
they do occur, the stamps become collectors' items. For

more information on. this ‘stamp, see the "‘Exhibit in the
rear of the Collectors' Gatlery.

Reference: UNiTED STATES STAMPS AND STORIES $2.00
) Available at Post Offices.

Answer: On the clock.

Actually, the clock pendulum does not quite swing by itself.
[t is given a little push at regular intervals by the clock
mechanism, just as a child on a swing must be given a little
push everytime the swing returns. Otherwise, friction would
cause the pendulum, or swing, to eventually stop. A pendulum
makes a good timekeeper because .the time it takes. to swing
back and forth never varies. :

Reference: *WONDER BOOK OF TIME #5045 r S
.“T"w . )

Answer: 8

Children usually believe that all wood floats. This is true
for most kinds of wood, which are lighter than water. By
1ifting the various kinds of wood in this exhibit, you will
find that ebony and lignum vitae are heavier than water, and

“would sink if placed in wdter.

Reference: Look up SPECIFIC GRAVITY "in any encyclopedia.

Answer: Qceans are colored blue, land is colored green.

Being flat, thfsrmap does not give an accurate bicturé of the
world., In reality, water covers about three-fourths of the

cearth's surface. This fact can be seen more readily on a

globe.

Answer: 5 /

This exhibit is the closest thing to infinity that you are
likely to see. You see an infinite number of images of
yourself as the mirrors continuously reflect light back and
forth. :

Reference: *WONDER BOOK OF LIGHT AND COLOR #5040

—E . Y




Answer: Wind

Answer: Rear

For centuries, man-depended on .the wind for moving ships
across the oceans. When the wind stopped, so did the

ships. The application of steam power for moving ships,

beginming in 1787 with John Fitch's Steamboat, ended man's -
independence on wind and sails.

Reference: *WONDER BOOK OF SHIPS #5044

Answer: 12

The world is divided into 24 time zones. Only 12 clocks
are needed in our exhibit because each clock can be read
as A.M. or P.M. v

gl

Reference: *WONDER BOOK OF TIME #5045

Answer: The Rocket

Heat water to 212° F. and 1t turns to steam, expanding many
times in the process and generating tremedous pressure if
confined. That is the basic principle of the steam engine,
and even young children can begin to unders<tand- this if they
have ever heard a whistling teakettle full of boiling water.

v f‘:
Answer: 10 ' ) ' \
The big wheels, 63-1 in diameter, are the driving wheels.
They.-are connected to each other by steel beams called side
rads, which apply power equally to all the driving wheels.

Reference: *WONDER BOOK OF TRAINS AND RAILROADS: #5069

*NOTE: The Wonder Bnoks are pub
1107 Broadway, New York, .Y., |
titles are available in BEN'S SH

lTished by Grosset and Dunlap,
0010 69¢ each. Some of the
P. . i
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MUSEUM ADVENTURE TRAIL

* Recommended for ages 11 through adult

We invite you to explore the exhibits and to answer the following questions.

ALL ANSWERS_ CAN BE FOUND IN THE EXHIBIT AREA e
When you have finished, you ian check your answers with the 1ist at the infor-
mation desk in Franklin Hall Lobby. [If you have filled in all the correct answers,
You wilt receive a d1scaunt coupen for Ben's Shop. .
i .
o COLLECTORS' ~ ‘ ‘ ,
S GALLERY 1. The electric light was invented in 1879 by R
;;:MATH * 2. Lines which never meé% are called ~ lines. * -
* = " : ' . }
= BEAUTY IN THE 3. SPIRALS, BRANCHING, CIRCLES and  are examples
~ UNIVERSE of beauty in the universe. ) . -
PHYSICS , 4. The Caﬁtes1an D1ver floats because it is lighter than the
: weight of water it - .
%% ENERGY 5. Almost 60 percent of all air pollution comes from
L : L (check one) - smoke stacks, cigarette smoke,
2 ' ~ auto exhaust, jet planes. (Hint: Look on
3 the wa11 in the back of the ENERGY Exhibit).
(]
 SHIP ROOM 6. Who owned the racing shell on display in the Ship Room?
. ____Ben Franklin,  Captain Noah,  Admiral Dewey,.
. ___John B. Kelly.
%
FRANKLIN HALL 7. Benjamin Franklin was born in 1706 in the city of
= | — _
E% 8. In the year o Frank11n was elected to a CDmm1ttee
— to draft the Declaration of Independence.
= .
= BICYCLES 9. The wheel of the STAR RQADSTER bicycle is _ inches higt
AVIATION 10. The first powered flight by the Wright Brothérs lasted onl
_______ seconds.
B VAR '11. The 4 forces that are present on an airplane in flight are:
g _ LIFT, THRUST, GRAVITY, AND :
TRAIN ROOM 12. Locomotive No. 60,000 could carry tons of coal.
& ELECTRO- 13. Science began with man's curiosity about the
S MAGNETIC ;
- SPECTRUM —————— ———— —_—
g *
= PAPERMAKING 14. In the United States, each person uses
& paper per year. (Average figures for 1959
PRINTING - 15. In one square inch of a newspaper photo, there are about
__________ dots,
.‘ =
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S r
(1) "Franklin Inst%;ute Museum Te : ‘

(3) This is a push-buttan tégt éf our museum éxhlblts and
your opinions. : ..
(E’L.lsh(‘“‘%1 for next sllde) ¢

- B . Fe

=
'

“agree with most? iy

64)_ Wh;n;h; of ‘these st;at;ements about The Fran}tlln Institute do you

e (4) A. There's sameéhing of interest: for everyone.
(5) ‘B. It's only for people who like science.

(6) C. You have to know a lot about science to enjoy it.
(7) D. ’It's only for children. '

(5) What does The Franklin Institute Museum remind you of most?.
L {4) ' ’

- (5)

7€ (6)

: (7)

i 8)

>
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A. Thermometer

A. Generator
B. Switchboard
<« - €. Computer

' D._ Synthesizer

(Correct answers are underlined)

B. -. Pressure Gauge{

D. Speedameﬁez

10. WHAT DOES THIS DO?

A. Play Tunes

/
¢{ B.  Punch Cards

12 - THESE MAKE WHAT SHAPE?
A.

14 . WHAT DOES THIS EBHOW?

[ Tavbnyras

ERIC
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C. Write Letters
D. Add and subtract

#

-7 WHAT'DQES THIS SHOW?

*?ateéﬁ;y

. Solar Energy %'
Paper-making

Printing

LA

A. Hold Type
B. ‘Mash Wood
"C. Filter Pulp

D. Catch Lint

. 9

C. Duration

D. Pressure

i

Measuring Spin

Testing pressure

i

15 |, WHAT COMES OUT OF THE TUBE?

A. Low & High Sounds

Steam & Water Vap

. B.
IM . Pazitiva £
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- P ’gfise: up

' _“": B. Go faster
€. Fall outward

b. Fall inward

/

'18 . THE HANDLE'S PATH IS ...?

- A o ’

BALL TOGETHER?
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-+~ THIS IS USED IN A ...?
' L "- ' .A. Fire engine

B. 71;;5!111: h%gsg_%fﬂ '

€. Locomotive '

" D. Power .station

21 . WHAT MAKES THE PENDULUM SWING?

A. Sound waves

. Air pressure
N A,
. Electricity v

=

L\iagng;ic: force '

voF

e




s , . .
26 . FOR'WHAT IS THIS USED? S A
' A. Undersea Exploring

132
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Warféré M-
Life-Saving -

Speed Raéiﬁg

Sound Spead
Wave;éhggg ”

Harmony

Melody

Electricity

Vacuum Pressure

AN

4 .
29 . WHAT DOES THIS SHOW?

31 &

THIS IS A ...7

'B.

A,

n

Speed of Light -
, Speed

' Earth's Rotation

’ c -

D.

Perpetual Motion
Speed of Sound

Undersea Lab

Space Station
Future House

Boiler Room

HAND OVER, THE SOUND...?

g

m\

Gets Louder & Softer
Gets Higher & Lower '

gl

'Stops

Goes Up




~
&

36. ‘WHAT DOES.THIS PROVE?
s .

A.

/b
+b

[V 5]
M

= x

cC.
D

*'[ B. a

WHAT MAKES THE ROD GO UP?

2
i 2
2

M

+b 2
2

(a) (b) = c

Steam

Air Pressure

40 . WHICH SWINGS FASTEST?

A.

B.

D.

42. WHAT KIND OF ENERGY DO THESE HAVE?

A.

.- —

TG

|

Eil=Ie

Kinetic
Stored

Solar

Electric

44. - RED LIGHT + GREEN LIGHT = ?

A:_Yellow

ERIC
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Blue

White

Brown

. 39,

43.

”i;r;E:eésurE

_Wave Motion

Hagnétism
Gravity

WHAT EXPLAINS THE WAY THE BAR TILTS?

Unlike Poles Attr:

_Like Poles Repel

Unlike Poles Repel
Like Poles Attract

Water Conservatior

Bir Pressure -

" Elliptical Paths’

A.

N

WHAT PUTS ENERGY INTO THIS SYSTEM?
A._You Do

‘Kir in the Tube

The Marble

;Height of Tube



(45) Did you seéee Ships?
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(48)  Did you see Math? ., o o S
, (49) °~ Did you s&e Physics? . ’ . : .

(50) Did 1 see Enerqgy?

>
wu_m
~
\D‘
it
1]
o

the Heart?
L]

Ty

(52) And now for your opinions ... (Push "?" for next slide).

O
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; ) S
: How many times have you been to The Franklin Instituge? “

(4) ;7,’ A

(5) .B. Twi .

RN (6) C. 3 - 5 times .
- (7) D. More than 5 times

(54) How old are you? T N

) (4) - Aa. 7 - 14 years old
¥ - {5) -B. 15 - 24
! (6) C. 25 - 34
(7) D. 35 - 49
(8) E. 50+

«* (55) How far. have you géné in school?

- Graduate schogl
(56) Did you major in science or do you plan to?

(4) A. Yes , . .
(5) B. No T -

(6) C. .Not sure -
(57) . Are you a scientist or do you glén to be one?

(4) A.
(5) B.
(6) c.

i}
4

es

Z 2

ot sure
(58) How interested in science are you in ccméarisan to other subjects?

(4) A. Very interested . -
(5) B. Somewhat interested
(6) C. HNot inte:estgd

(59) Which of these statements do you agree with most?

Science education is a "must" thébe days.

- It's always interesting to learn science.

- Science is not as important as other subjects.
. Science is boring. )

(4)
(5)
(6)
7)

00w

X
(60)  Which do you agree with? a )

(4) A. I would enjoy trying to solve scientific problems




\

' (61)

. (4)
. -15)
(62)
@

(5)
(63)
(4)
(5)
(6)
)
(64)
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4)

(5)
(e)

()

(65)
(4)
()

£ (6)

(7)

(66)

(4)
(5)
(6)
(7)

(67)

(4)
(5)
(6)
(7)

(68)

()

: (5)
{6)

~ Which do you agree with?

Aﬁ

Bi

Which do

Ei

"science

A.
B.
C.
D.

"gcience

cAai-

B..
c.
D.

A.
B.

D.

A.
B.

c.'
D.

"Science

A.
B.
C.
D.

"Science

A.
B.
C.

> o o
s - s

1
*

Science is so hard only trasned scientists can understand it
Most people can understand! the work of science

you agree with? - I

People need to understand science because it has such a big
effect on their liyes '
Science is yainly/Z§éfﬁ1 to scientists,

not to most people

makes life healthiér, easier and more comfortable."
Agree .

Sort of agree S s

sort of disagree © - ° , T .
Disagree )
makes our way of life change too fad&t." o

-~
“\W

Agree . -
Sort of agree - = o -
Sort of disagree - 7 .l
Disagree . ‘ \

o

entists dig into things they ought tédleave alone."

Agree

.. Sort of agre . ®
C. * sort of disagrh

Disagree

T

"Scientists work to make life better for us."

Agree

Sort of agree
Sort of disagree
Disagree

destroys people's ideas of right and wrong."
Agree . ;
Sort of agree

Sort of disagree

Disagree

has done more good than bad for- mankind."
Agree

Sort of agree
Sort of disaagree




(69) “Scienée is the cause of man's unhappiness."

(4). A. Agree
'_(SQEZBE Sort of agree
(6) C. sort @fgﬂ%fagrea
5 . (7) D. Disagree':

¥

(fé (70) "A return to a simpler life would make pecpié*h§p§ie:.“

: ’ -
[ . (4) A Ag:eg)_ . o ot
(5) B. Sort of agree . S
(6) C. Sort of disagree

(7) D. Disagree o
(71) "In theiléng ?un,:aur lives will be improved by science.™

(4) A. Agree

»(5) B. Sort of agree
(6) C. 'Sort of disagree .
{7). - D. Disagree

’ v {72) How do .you féé% about science and technology? . \Y
d

- (4) A. Afralid
(5) B. Hopeful
(6) C. Excited
(7). D. Bored
(8) E. Confused

B J -

(73) How much has science influenced your life?

. Ngzahuéh

. A bit

-~ Pretty much
. Very much

(4)
(5)
(6)
(7

O mw >

(74) Do you think science will improve human intélligen:e and
other traits? \f

(4) A. No , ’ v
_ (5) B. Not likely ‘ \ ‘
- i (6) cC. Probably Ji
" (7) D. Yes _ . -

175)- How much does our country's future depend on scientific research?

(4) %; Not much
{(5) B. A bit v
(6) C. Pretty much

(7) Db. Very much

e
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- - ’;SITQRL TIONNAIRE |

We are trying to give questionnaires to a ranfdom sample of museum
_ vl§1tars. This means that we can't accept replies f:nm ‘people th>wculd
be‘k;nd encugh to volunteer to filt out our: forms. -We have to have a
procedure for approaching people.at random, as they enter the museum
If we approached only people who “"look friendly” we might find out - that
- most people who cdme to the museum are m;ddle—aged adults! The puf@@se
' .of the 1nstruct;ahs whlch follow is to set up a way of getting a random
sample. This shﬂglﬂ turn out to give us a good mix of age, sex, background,
ete. If a grcup of pegple discu#ses the answers wisth the group member who
has received the gquestionnaire, that's 0.K.; but please don't collect forms
from more than one person in the group. If someone really wants to fill
out a form, please keep this and other such forms in a separate pile marked -~ -~

unSDllCltEd" 80 we can tell that these are not part of the sample. §

o Pl
, x; ‘
SAMPLING PROCEDURE _ _ AN

- A

i

Piék a fixed SEot near the entrange.' Thls is your ;Eptting p@;nt. Wﬂen

to flll out a questlaﬂna;ra. Approach anycne who appears ta be over the age
of 10 (anyone who can read and write). Try to get only one person from any
-family or group that gomes in. When this person has finished and*the ques-
tionnaire is dropped in the box pr@vidéd for completed forms, ask the next
person you see coming past your 'spotting point. Alternatively, if - you find '
that there is room at the table for more than one person to stop and fill

. out a form, then approach another person passing your- spotting point as soon . -
as the first person has begun answering'the questions. This may be particu~
larly helpful on Sunday when the day is sho;t, many visitors attend, and

: many quastlannalres are called for.

« What:to say when aPPanChlﬂg people, I leave to your discretion = any
phrase with which you're comfortable which pmlltely requests that the person
fill in a questionnaire to help us understand’ how people like to use the museum.:

R

Please clip forms from each time period together and note the daté and
time period at the top of the top form in each pile:

3

) 10:00 - 11:00 10 guestionnaires
©11:00 - 12:00 10 " :
12:00 - 1:00 10 . "
1:00 = 2:00 10 "
2:00 -

B:DD _1_@= FI ] B

50 questionnaires total

StQp g;v;ng out questionnaires when. ,you have gotten back the total for’ that
time Deariod. Tf it +turns out o %;ﬂn: lonaar than tha +ime allaws. Sust >

Q
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