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ABSTRACT , "

Museums are the fastest grow1ng educational
institutions in the United States. They prov1de§the introduction to
science for many children and are a major source of continuing o
education forx adults, This paper discusses cooperative programs .
between The Children’s Museum (Indianapolis) and the Indiana
Unxvers1ty School of Education. These programs are built around a

series of open- ended, P1aget1an type interviews of visitors cdhducted
by preserv1ce teachers. The interviews are ajmed at determining a
visitor's perceptions and scientific explanations of the exhibits.
Beginning with a h1story of the museum and the development of its :
hands-on, interactive Science Spectrum (an 11,000 square-foot exhibit;’
of physics and-chemistry for children), the’ paper considers variables .’
critical to designing the muse env1ronment. Several questxons about °’ -
adult/parent affects upon leaﬁlrng in museums, children's learning,
and .items for future research are raised. Field\experiences of the

reservice teachers, goals of their activjties, \and course
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‘ Founded in 1925, - The Children's Museum is the fourm'ome':‘%' o
muooum for children, and the world's ltargest. - Eagch year re
than 1.2 million chl.dron and tnml!los visit the muooum s new ) ;.
230 000 squaro foot' builtding, making it one of the mo}t popular <
mosoum s in the nation Admission to. tho museum is ffO\ * U

Yl ike ofher wall-known youth;muaoums which are primarily L Loy
g expericnce tenters, The Childréh”s Muqqum 8 purpose is to use ' '
‘ its colfiection as & basis ‘for interpreting the past and T ~
e “ ptesent. The museym diffuses knowledge through exhibits, R .
programs and activjties, providing academic enrichment and - : .
quality leisure educational exper iences. sMore importantly, the~
mufgum strives tofencourage an .pprocnation and understanding
of history, natural and pQ¥8lC!| science, and people of other’
cultyres.’ ' SR - : .
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. White it i consiaeroq a general museum, The Chjldren®s Museum

‘ ‘I-is the major scienco-}obhnologx center in Indiapa.

* e .- Participatory exhibits in-physics .and chemistry, natural : >

' y science, geology, paleont lbgy.-afchioolooy and computers are -
the mo%tboo ular areas Y the museum. .Other major exhibit

“:  areas inclyde one of the world [ l.rgoot coltectiof of modél
. ,trains, a turn-of-the-century Denze! carousel (recdnstrycted on
* 2 the museum's fifth floor), Mysteries in History Copening in

June), Pastimes, a locomotive and ‘train exhibit, dnd Playscaps,
& gallery just for children ages two to seveh. ©°

LR L

y ’ T ~

In spite of its appellation ”Thovéhlldron s Museum." the name
! T family museum” mlght better descrjbe the museum’s &udience.
' Over 30 porcont of its visitors are adults (chitdren of course.
usually come with an adult).  The museum's httondanco-by age _ o
. _ curve decreases 'sharply with lnﬁronoinq age. The museum's ' L : ~§
L, “hw¢4199gl states its appeal and perhaps best sums up its T o
philosophy: “for anyone who is or ever was a child.* . J
. o N P _ o _
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v .. b1, Ssience Speclrum " ' - | i
3 : o | i% : . _ - _
‘ L. 9" 2 S - . ' . ’ ‘
In December of 1970 The Children’a 'oponod Science. R .

{ Spectrum, an 11,000° square foot .ex _
chemistry for children. The museum)urwhshemed!ly - "borrowed“- o
"exhibit ideay from two ground breakiing ;pcience centers, San o
&rf isco's Explorclorlum and foronto Q{Ontarlo Scloncp Center .
- : i

‘{f ‘hands-on physics and

Science Spoctrum is a smorgasbord of ¢ ionce Emhlbits include {

- { giant parabolic dishes th focus a chtiftd’ whiopo: to a | L y
listener 100 feet away;.waﬂdly ‘spinning angujar- momentum ° _ o
plgtforms; pulleys, levers and gears; batteries bulbs ang * N _
wires; a S5-meter air track: an- inverted hyperbolic cone (which = ' V.

-T , children. call the black hole) ‘where pennlos ‘are’ launched into . 'f ' .
"orbit"; and mich mote. - ’ .

p ) . ) P . o v '
The phjlosophy driving the development of Science Spectrum was
- ~one of children manipulating objects, apparatus, light and ’
: hopefully their own cenceptions of science, to help them b
“understend and enjoy science.  Museums have Yn important role - g
. in devoloping science attitudes in ybung learners, a role which
is considered by many to be more impor-tant than any cognitive .
impact the museum expgrience might have. | might ask you as ’
science teachers to consider what impact having a qglass full 1
young people who spend Saturdays ut-tho’local‘science museum,
might have on the quallty of your science. teachung experiencey
" Ne— * i - -
Science Spectrum's success in the af!ecilve domain is not .
.difficult to substantiate. " Even the casual observer can sense
the excitement and unabashed enjoyment experienced by,Science
Spectrum wisitors. But what evidence of éognitive gains are . ; \\.
, there? How are children's concopts of science altered by the'
. fuseum experience? It the informal learning experience.is tg
- ’ \ be accepted by edutators as a valid cognitive intorvontionu
- research will have to substantiefte its effectivene But !
there are probldwms.. Traditional reséarch mothodo}ogies may not '
" apply to ‘the informai museum enviironment. Further, even our A
notions of what we want the research studies to hypothesize and
test must be reconsidered. - Perhaps museum research should not
xeek to substantiate that what the exhibit planners hoped

-

. " visitors would learn is actually learned, rather a more
. important objective might be. to simply ., dotormino what jias
. learned. The very nature of informal learning" sugoests that

"every learner has a different aganda, and a dif ent set of

; conycious or unconscious objectives. . - | W,
- \I - .t 3 ’ - * U“- » .. s - . . N

~Enter the museum-university relationship! "My colleagues will

rpise more important Qquestions, and discuss one program which -

tries to answer at least some of those quostiono _ , & i
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. . .. o MUSEUM NEEDS
e S ; OUTLINE- :
A | © NSTA, CINCINNATI 1986 . ~ r.. .

A o, Lo . Mark D. Kesling. - . : : , R
_ SR ' Curator of Phy:ical Science. o _ > )
: - .. The Children's Museum -  ° T ;
' A " P.O. Box 3000 : o b '

. 3 In?ia%apolis, Indiana 46206

4

;¢ (I. Variables to consider whenvdoing a study in a,museum
environment: . K -~

o

[V
S A. Pleasurable, leisure time experience. ~

vy . B, Multiplicity of ages, backgrounds, cultgrgs and education.

o C. Tnabiljity to pre- and post-test.

W D. Data coXre: tion has an impact upon the* museumylgarning

o, experience. _
. E. Data llection has an impact upon the data collected _
r 'F. Difficult to conduct longitudinal .studies. v

G. Many different exhibit vartables: graphics, location, " e
. < labels, intqrpretatapn and lighting. ‘ 4
H. Exhibit variables arge hard to isolate. o T

11. Wha; does the museum need? Considerations which have .no

.answersg. o N
. ‘- ’ x d . . . . ‘ . . . .
: 7" . A. Does an_adurt or parent have an affegt upons learning in
. qg ~ a guseum e vironment.'If so, what effect? )
' . ) v 4,
’ = - Secently, a parent approached a mputer exhibit about
N ectors. The child immediately rusired forward to touch o

the computer keyboard. The parerit tushed over to the _
- child and pulled her away from the computer saying '
- that she had one of these at home and that she should
* ~ play with some other exhibits instead ‘ _ .

4 o~ { .
’ .
. ) B. Do parents or adu}ts convey misinformation? If so, is that J o
bad? . . - \» *.
. " \ . y '
o, R - Another parent was overheard to say while~standing at’'
the uernoufid blower:"The ballopn is being heated by the

blower and that causes it to rike. It doesn't want to

fall because the air‘aﬁbund it is cooler." _

-, A,
- .

i C. Whaf“constitute- effectivs teaching? \‘ ' - T
}- i D. Can we help ‘adults or. PArents to. be more, effective oL R
| teachers? If sq, what should provide?’ S
B. Should each child be accompangc
;} F. How do adultc learn? Is it different than how children

~'leaxn? - B . co TR

A

d by an adult?. ‘o

p -\The museéh has a doll collection which is arranged by




date. Adu ts,go through the efhibit ina linear fashiqn

and like td look at the ktlothing-styles. Children, on . .

‘the. other hand, 16ok_at the dolls they like and create a -
.\ - ‘play ﬁantasy which uSually includes story telling.,

| G. What is a-child's concept. when approaching an exhibit?
. H. How dges the museum reinforce or alter that concept?

- 1. When a child is presented with a confliqt how is it
i - resolved? Is it resolved? -~ :

- During an interview on the'focussed sound exhibit, an
exhibit that uses two large parabolid®dishes to focus

. the visitor's voice acros§ a large exhibit hall, the =
~ ] s interviewer found that mo t children come to the exhibit
' '\ with the concept of wi eakers' and microphomes.

When confronted with ‘the question, "How does ,it work?"

" children.usually respond w }th an explanation that . ' v
incorporates the above concepts. When asked to find the °~ , _»,
microphone, wires or eakér a child does basically one '

. of three things to resloye the gonflict between the

- concepts, ~ R
~ 1, Alters concept to fit n ciycumsﬁonces.anﬂ begins
,z—\\\\ : o ask more questions about the phenomenon: =
. , ) (fZT/Eemains dogmatic about’ original concept and .
e ' refuses to recognize otherxideas or possibilities.
. However, a procegs of thinking about the new ideas
) _ may be started internally¥that may lead to a'later
—\\\' o alteration of their concept. .
- 3. Creates a fantasy to exlein their own concept ' o+
: ey may never alter their’ concept if the s ' h
fantasy is well constructéd. One child said, "Look ,
at the ceiling. Seépthose 'sparks! That's where the %
- sound goes!" When the interviewer said that they -
could not see the -sparks the child said, Well : .
that 8 .your problem!" and then walked away.

J. Does the content presented in an exhibit transfer, to ‘ther
settings? g ,
K. What are the effects ,0f labels, graphics, exhlﬁlt location
{ and interpreters upon the learner in an exhibit
’e environment? How can we be more effective? ,
L. Is learning the same for each petson and the environment
the difference® ’
M. What effect do the collection of data have upon the
- visitor's experience?
. 'N. What effect does a particular data collection method have
-~ -upon the validity of data? =
A 0. Do formal relanroh!techniquea abply to a museum?
P. What is thée goal of evaluation and data collection in a
‘museum? To have every visjitor appreciate every exhibit?
To underltand how children learn? - -,
111. The museum is a rich environment in which to study S Cow .
- life-long learning. It presents many problems as well as -

Q '.z'- - ' 4> R S | o b ,
| : . . 6 RN
) . ‘ § . N .- . i . . o . . . . -'u‘ ‘ . ot . cL ~ LT . i
A v 7o providea by eric . o . . 1 R LR . L Wl N Lo C. . o




L4
*
/
-
.-
!
[
.
'3
&\ >
-_—
¢ -
>
*
f
y
-

® Ok Ay argh 10

A

’

questions for the person doing the study. But given ‘the
fact' that most of us:will spend our lifetime learning.in
non-formal-settings, it is so important that this research
lead to a greater understanding of how weople -learn-in non-

-formal aettinqp. S . .
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N ) - TEACHER EDUCATION' IN'MUSEUM SETTINGS .
- . N - - Michael .R. Cohep\ o : - N o .
- c® Indiana Un%gersity, Indiandpolis. .= L N

the activities of our undergradudte

m. For seyeral-years, as part of #heir

have been condicting individual - o
‘in classroom and non-classroom =4 .

~usual]ly revolved around topics-introduced *s

»
? A 2

“This section wilt.describ
_ ~ - Students at. the-Children's M
SR sctence ‘methods course, o
- + 7 interviews with children
settings. ZThese iNterviewd.] / ]

Y - by the intefvtewer.. The results pf these. interview  have been very usefu].
-in helping-us learn more’éﬁbut how diffgrent: people/gain and.maintain *. .

science’ concepts. . Several Bf these.student projects have been published

| .‘\of.presentedodt professional.wedtingss "(Bourke, 1984} Carter.et al,*1981;

Fuson, 1981; Oremf.1980;~1rnnxa 1g8l)r ’ | “

-~ »

. - P R LI . * Y -
In 1983 we moved this.interview stu_dﬁ‘ti‘art’)f our courses to ‘the .
Childrep's Museum of Indianapolis. ' This created several changes. First, .
the topics selected for the interviews were now détermined by the exhibits. . 4
in the galler). GOur Students had to be ready to consider topics that = . :
might not -be their particular favorites. Unlike many tb§cher education | )
activities where the teacher fn‘traintyg_can select topics of interest, ' '
our students faced the situation of mdst teachers who have -to become ” .,
interested and knowledgeible aboyt the topic in the syllabus_or textbook. .
Second, the museum environment is unstructured and built on gnjoymEnt. ’
Because it was unstructured individuals could walk away from the
interviews whenever they wished. Motivation became not onlygmore N
~Hoportant, but took on an entirely different form. Our students reallgy o
. had to "grab" the visitors attention. Third, our students were able to -
P interact with a wider variety of age and interest groups. This was very. ’;\k;
) useful in helping the students think about the grade level they wished to
teach as well as providing an opportunity to compare and contrast the
content and processes used by individuals at different age levels and -
backgrounds. It is important to note thit our students are usually
surprised by the similarity between children's and adults responses,
Finally, our students worked in groups, They could watch each other
cOnduct the interviews, collect .additional data -for each other, and help
' . each other with interview questions. Cooperation of this sort is critical
' if teachers are to continuye to grow and develop. MWe need to get into the
habit of sharing with our colleagues. - IR .

14 .

L

. The fact: that several of the stiudents' interview studies conducted in

o the sciéhce methods course were published has always been an important
part of the assignment., It increased the credibility of 'the assignment. :
Here was an opportunity to create knowledge and ideas for others. But _ <::
there was always a delay betweeh the.time a paper was finished in class -
and published-in a journal. Often students were.not gware their

~ colleagues had published the results of our class projecty, With the

museum studies the results wefe immediately reported to the museum staff,
In all cases the students were able to see the importance of their -
"research." “And for the typical &lementary education major, whik
yet sure of the power they have to change of improve an educatio
setting, this is an important lesson.

¢ _ _ *@ o e
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L : 7 THE CLASS PROJECT FORMAT .

The project includes several EtageQX\bf}rst the studpnts visit the

5_‘;ga11er{‘t0 see what the exhihits Took Tikey try out the activities-at

eral exhibits, and select ong or two for further,- in-depth stuwdy.| . The

class then selects one ei%ibit where every” stadent will collect interview

"'data. So each student is responsible for two ekhibits, one that the whole
class studies and one.that only a small group studies. s '

.~ Once the exhibits- for study have been selected, each _student.is

. responsible for learning the science behind. the exhibit{gnd drawing a

. "concept map" (Novak and Gowin, 1984) to explain the scTence .at the «
exhiBit. The students then usw the concept map(s) to develop a list of

3 possible ‘questions to ask of visitors to the exhibit. & . ey

¢

It is not possible to characterize.the_first 'visit by the students to
collect interview data. -Some students have exciting, -productive
encounters. QOthers are Teady to drop out of our Education program, =
‘However,, dufi%g group andj class discussions about their ipitial interview
experiences the class usually agrees ‘that one can learn from all types of
experiences. During the subsequent visits, between four and six, each
student.uéuél}y has”several positive and megative experiences with the
visitors, Since one of-our_key points is the need. to learn "how to learn" .
from unexpected and unanticipated:experiences, the negative situations:are
seen'as opportunities for growth and not as examples of a studen®'s .
1nabilities, ] E " ' ¢

At the end of the.museum vists wd in®rviews the students are ﬁ“\\

responsible ‘for a written report. This report usually begins with a
. Statement of the students initial ideas and beliefs written as the project
started. They then include an initial koncept map developed prior to any

'»" interviews. The interviews make up the-Wata settion of the reports. An .

analysis and -the implications for teaching and learning complete the
reporf. . : ‘ B : e

- <
-

EXOERPTS FROM SELECTED. STUDENT PAPERS
v * There aré several aims for the project. But, before I provide-a list
, of these aips, .I1'd like go provide a-.few.examples of the reactions of
several students. Sever# examples of the type of data collected by our
Students were provided by Mark Kesling in the last.presentation {pages
,3-4). There are so many examples it is difficult to select exemplars. ’
. The exhibit that mixes three colors of ]ight which make the table top look
~white, and which is used to create coldred shadows, is most interesting.
"First the students have problems with the "sciénce." As yOung'sgydents
they learned that mixing paint colors creates black or other muddy
colors. Now they have trouble underStanding how mixing colors of light
can create white. That's the first problem. They seem to haveless
trouble with colored. shadows, although even I had to think for a mément
when I first observed the exhibit., During their conversations (what the
interviews turn out to be in reality) with the visitors the students
discoyered that many people also had trouble with méxing colors of light,. . °
When Jasked to explain how the table top was white even though 1ights with
. three different colors were shining on ity many visitors exclaims, "Well
there are white lights on the ceiling, and they shine on the table.” -

LS
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Several comments relevant to teaching were made by one; student (Kolb
1984) as she discussed the-rotating window, optical illusion exhibit, ~ 7
~ First she comments on the variety of chi]dren s reactjons. - "Somexchildren
: wowld not leave the exhibit until. they had what they thought.was ‘ﬁ
‘) explanation, while others accepted it as Just happening... I seé teaching
' as haying to mot1vate. and increase the'curiosity and. 1nterest for those
.Students who don't or won't question and allow those who do to continue to
do s0. This kind of an experience really shows how different children -

are. o | S

! - . Aflother student (Banton, 1984) wohked with visitors trying to trace a

-star pattern by watchIng the .image in a mirror. -Her.ifitial comments

centered on the apparent simplicity of the exhibits. “There were)very few

v ~ children around the exhibit. From ta]king to the students, I fodnd that’
the exhibit was too plain. There were'no flashing lights or anything to .
~get their attention. Many, wha did stop, did not see the instquctions, *s0 /

~

v 4

they looked the star’- - not the reflection.. They traced t
didn't see any thallenge and went on to the next exhibit }
was interested in the exhibit, and set up a similar exhib®t at home to . ., .
practice. After the interviews she comments, "one of the lnexpected R '
results of my interviews was the increased interest in the exhibit:" She
tells how as she began, to talk to one child, others would join iny Z"It Al
seems that once soméone explained the. exhib1t a lot.of the kids found it- . -
.an enjoyable experiment." She ’has one additional observation and comment
I'd like to share. First she noticed that the ghildren missed-the fteasop
for the mirror, "In fact, most of them seémed to think the mirror was dnly
there to show them what they were doing, like a mirror—ima room would -~ A
do." As her concluding statement she statds, "The hottom-line of this 7
. exercise seems to be: Don't take the idea.that your stidddts, or you, - .
., fully understand a concept, no matter how stTple that concept may seem

The scienge of one exhib1t was a Eer1ous probTem fo dne student L /
. (Abegﬂpthy, 1984).. Finding a dictionary'defiuition made "her feel o
"overWhelmed“ and she went to’the library and looked t &ugh sdveral
textbooks. Finding that textbooks and encyclopedias -did noty-agree, she - -
wL . asks, ".."how was I as an adult, or children, supposed to know what is .y
, % . corredt " As an after thought to her paper she adds,‘that "Several of ’ ‘
- them (the children) thought my quest1ons ere 'hard' when in fact it, was
the idea that was hard." - ! ,
Language was seen as a problem by Conder (1984). "I asked them what a
pulley was and they confused it with the verb pulling," she repor#ed. .In
her ana1¥sis she continued, "I'm not ‘sure (language) interferes with the
children's ability to commud/cate with themselves and reach an -,
understanding, but-it certainly made the interviewing more difficult..
There seemed to be three uses for the word weight: what they felt in their
arm as they pulled the handle of the exhibit; the name of:the yellow bell
attached to the rope in the exhibit; and the gravitational pull on:an -
object... You get soMeth1ng 1ike, 'the weight of the we1ght we1ghs 15 ,_’//
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" Summary of Afms ’ -
The goals of this pro)ect involve 1ntegrat1ng several ideas to help

our, students become more /introspective. We.aSk them, in tarrying out this

project to vieW’themselves, their i?eas about 1earn1ng, their science

concepts and their: 1nteract1ng style(s). They are asked not only to-learn

the sctence behind the exhibit, but tobe awdre of how they go about

]earning We ask them to view their ovh concepts by drawing concept

maps. “In listening to the variety of responses they can become more

respectful of others, and more aware of levels of learning.- Very

1m50rtant to our perception of the role of a teacher education program is
deyelopment of a model of.1ifelong learner (Cohen and Ault, 1984) )

v We ard also aware of several changes in our studgnts ability to. asw’ ' : ‘.
quest1ons The improved questioning techniques we observe involve: -
v 1. Better listening on the part of the students They can dlscuss if T

“‘the visitors wére open oxm-dMibited; .

2. The acceptance of multiple interpretations of answers;

3. A look to the exhiblt, not tedcher or authority, to sort out ~ )

questions; ' S
*“ 4, An improved understandlng about science and acceptable answers.

¢ 5. An improved understanding about ‘1éarning and the idea that one '

doesn't learn only from correct answer. Incorrect ideas can . - " 4,
" also lead to bett%r understanding of a.concept;

6. An awareness of the fear of being wrong on an 1nd1v1dua1s

ability to answer questionsj :

7, An acceptance that visitors often "make up“ answers amd that ¥

they, our students, also make up answers. - | SR

¥ It is clear that schools have never had exclu51ve control over what is
learned within a- society. However, learning "Beyond the Classroom" has
taken on new meaning (Fiske, 1985). "New types of schools would only

. represent a threat if they came up with a_good model that the public ; .

* schools. couldn't match. 1 wouldn't mind a few schools that would show us

how to teach" (Shanker quoted in Fiske, 1985). This program has provided
one’ part of that new model that is quite easy ta repl1cate. '
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Ve - .Y Teacher Trainkng in a'Hubeum'ﬁgtting :

L

' B , - Charles _R.-Aul't, Jr. o

t - . Lt

" : f'f' + Indiana Univeysity, Bl°9mington S

\ : L v W - v . . 4 .
.. -~ . The Science iSpectrum Gallery of the Children's Museuh of * _
‘ Indianapolis has provided a very speéial environment for helpihg
- undergraduate elementarywequcation~majoxs prepare to teach
sciente. As part of ja'methods course in teaching elemeptary
science, students at Indiana University must complete a‘-field
. experience... Instructors have wide discretion’ in choosing N -
».- -appropriate ek%periences., Interaction with visitexs in the mugseum: » =
-+ environment furthers several key aims of the science methods . ‘ -
course:. - ' . . ' , X
Cause sfﬂdénts to rintrospect -on their own understanding of. >
. _ pacrticular science concepts in the context of shared
s experiences. g o e 2
» A f :
.Sensitive to how often people ‘construe meaning in’
ipated and "int%gligently wrong™ ways.

3. Learn'ﬁphaék“probing_questioﬁs;whiie refraiﬁind from

3 ’maChingo b \‘_ . ’ é ,} . : ' ' - .

v4. Accept direct experiéhces’as a form of "agt‘qfity" rather

than what-the teacher already claims. to khow.'.

In summary, the museuﬁxdbllézy is é'hqnfthreatening learning & .
environment.. For visitorsj recreation dominates the expérience, .
For pre-service teachers, there is no-need to feel tesponsible
for what people are learning, = Yet questioning,jlistening, and

- wrestling with the meanings of puzzling observations can occur,

The alternative to the fuseum early field experience is small .
., group teaching in an elementary classroom. The insights from.the -
_* museum project may .counter the often conservative," "right ~ -
) : answer, " vocabulary centered style of instruction students often
‘ gfaVitate tow.; rds when placed premurely in .a_"c_l.a,SSl.'O(:)m 1 .
t ' - setting. g [ [
_ ; \

L S _ '_’_ e ) L
| In the museun setting, ‘elementafy edycation’ majors can S
v "dispense with. the dispenging model of teaching."” They are free ./

¢

R

K ~ from the constraints of believing that they have to know "all* - '
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- the answers before teaching a subjedt. However, the preparation

: for the museum field experience demands tharough study and
L o reflection on the exhibit topics of interest to .the, student, !

-
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- " The muséum_field experience_assignment

~

Faad !

Students visit the museum twice. On the first visit
interaction with visitors is casual and undirected. Students are
expegted to become awafe’ of just what interpretations visitors
are making of exhibits and what kinds of background knowledge

<

they bring to bear on their experiences. * ° L
On the second visit students ask several visitors -- child and

adult --- to join them in a simple experiment related to a

parﬁdcuiar exhibit., Students are instructed to carry on a

dialogue in the style of a "modified clinical interview" and P

reconstruct the "dialogue immediately afterwards from memory, "I‘Pe'T LT
2 museum publishes ‘exhibit guides with simple science experiments v 2?

and these guides are the primary $Source for the "interview taskg* B

~ and student background knowledge on the topic of thg exhibit. .. - 74

One very important activity prepares ,students for their . ., - 3 -
dialogue and experiment: they prepare a concept map of the e,
topic. Mapping- serves two putposes. First, it cause students to )
reflect on what they truly know and -how it is connected to the —~—~ . ./ "

e e exhibit and simple related experiment. Secondl}, they map ' SR
" reveals promising channels of questioning -- for relationships, . T
. meanings, and causes. Figures 1-4 depict maps drawn by students ¢
v : who paﬁ&icipated in the museum project. ,
P o I e
_ ﬁ% o . Insert Figures .1-4 about hére

Maps help students look at science concepts in int8&resting-ways |
and'find alternative pathways to. making'connection's among ideas.
Maps are most usefpl when tied ta direct experience -- they help | |
bring about an "event ,sense" of the subject and the confidence’ L.
that meaningful under tanding of science is possible without . o
mathematical formula. S :
o Pre-service elementary teachers do not realize that the
" 7 children can change the teacher's understanding ‘of the subject,
"How could they?" ~ask some students rhetorically, "We know more
: —— or at least we're supposed to." A child who states, "In order
. - to time something you have to compare it to something else that
always goes at the -same speed, but' you can't tell if something -
goes at the same speed unless.you time it," has some very -

5
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profound’ﬁhinking-to-shhre'with grownups. Think also of how y
children might- interchange "melting" and "dissolving." Does salt _
melt ice or ice dissolve salt? Does water melt salt? Lastly, LT

remember that science- seldom has absolute criteria for defining

class membership. Are birds special rgptiles or ‘are some -

. dinosaurs poorly formed birds? 1Is a stpol a chair without a back L |
or a chair a stool with a back? It takes a kind of playful <, °f v
courage to explore the limits -- as well as consequences and = /'

,arbitrariness ~- to how we organize meaning. The museum S
environment provides the support.and stimulus for this kind of £t
intellectual playfulness. Teachers should learn to import such / '
playfulness into their classrooms. , - AT

% v i | - . ) - ‘ _ ,l'\i i
( o . . ' S "",."'1"

Vigitor éonceptibns

- AN

The dominant theme bf student observations of visitors has been
the "inhibitién" and "fear of being wrong" primarily : -
characterizing adults, One student wrote; "The next step is to !
‘help students realize and-believe that.-it's ok to make guesses
even if they might be wrong.{; Modelling the message might help.
As anog%gr student observed, \"Parents amazed me because most of

them refused to d6 any of the experiments themselves." .

- Another student became "frustrated that so much of the
experimentation is accepted by the kids as 'magic' or 'tricks' U
and -they are not looking any further for an explanation that , R
helps ‘them to see that the happening-is the result of real life. -
forces or situations over which they can exert some control and
‘have some understanding. b v '
Often visitors do“tie'exhibit'ébénts to'other.conte»té -~ they ™
‘See analogy even when the -jargon 'of the labels remains Ll
mystifying. Roll-a-coin is sd dimes ¢ompared to amusement .park o
‘rides or 'a velodrome -- “the bic'qle,is held: up by the-same force -
as the penny." B , SR ' Tk

\ : ! . T
« . : S : . S . 1

f

Specific misconceptions challengg\probing skills, A nine year
. 0ld boy explained "one end of t magnet sticks and the other end
doesn't -- it's probably not magfietized at\tﬁqt egd.T Rlongﬁ@’- SRS R
similar vein, an eleven year old child reasoned, "™Ofe end of the - "
agnet has a stronge:_pulifthan;_g-‘the othér end, ' There's a ¢crack e
wat one end of ‘the plastic covering and the magnétic stuff can
- ereep thrbugh the crack." The student working at this exhibit e A
tried to explain "polarity" with little’ success. What kind of <t
interaction and. exploration of the magnet concept should occur . i - i
given the understandings reveahed above? S

.l 4+
x




-curved down to that hole so the.coin goes..down too." A’ good

.'visitor conceptions along a spectrum of uriderstanding, .At the .
;optics exhibit a pre-service tedcher set up a “"disappearing.coin"
" experiment.. A penny under Aa-glass appears to disappear from the

! / . ' . g

Very productive obse?ﬁ@tions-bccdr when just listening to how
one person attempts to.explain an exhibit, to another. -When

watching the rolling coin, oné boy said to his friend, "Oh yeah,

now I w! “‘Remember that guy's. law:that says something moving

always.neegs'to go straight? Well, this curve is keeping it from
going straight." His friend responded, "Yeah, and the bottom is°

interview question often has the form, "How would you explain.xxi
‘to someone aged 2" L t N T

Students who spend sufficient time at one exhibit can describe

observer’s line. of sight as water is added to the glass. Threé
basic divisions characerized visitor understanding of the '
disappearing penny. At one end was an acceptance that *this was,
wrdeed, a. trick. “Something in the water Is blockihg the view of
the pjpny.™ In’the middle level were people who had a notion
about Yefraction and its importance to explaining -the penny's
disappearance but were unable to express themselves clearly. At
the. high end of ‘the spectrum were those who understood light was
being refracted, which directjon it was going, and what was
causing the refraction, . - .

Age was not necessarily an important factor. A 25 yeMN old \
woman hypothesized that "some chemical was in the water to keep
it from being transparent." A nine year old boy exclaimed, "The .
water is fooling my eyes cause the light is"still there to show

me the penny and that's only water in there." S :%

. It dd%s not seem important, doneluged the student condféting L
this study, that people possess the scientific labells tog | Cey
correctly label their reasoning. A man of 55 "took cover behind -

a very tidy, 'It's just an optigal illusion.?! That summed it up

to him, -- optical illusion was, as far as he was concerned, a

complete explanation in itself." Optical illusion-removed}the

mystery -- redhced the trick to common expegtation.

The refractidn-éonception-gxdgy\ended on an optimistic note:. . .
initial hypotheses even when fot correct did not deter learning. '
A young girl w believeg, "The white paper is magnifying too : :
much light and [is keeping me from seeinig the coin," was later ~

- heard explainipg how "refraction" bends the light and sends it_inl

a different direction, - . : _ ;
. o ’ % '._lzl ‘ ° . ’ . . . o L ' B . N

“ The obstacle to under tanding identified in.this study -- and

generally corroborated §;5most'of-the students experiences -~ was

. a "closed mindset that chose not to attempt understanding.
- Perhaps the reason for a.closed mind was that .the person felt
' uncomfortable examining a lack of knowledge in from, of .another,
Each visitor reacts according to previous personal experientes, .

- . . ® .
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i © The Qisitor's past may mgge the e;hibit intriguinf thi 'i —
_ : boring,-challenging,.or overwhelming." 9 egt%n n9 v
Exactly ‘this kind of ‘sensitivity to- i '
: , Yy to learning is: needed
elementary .education ma%ors. - The museum s'tt?ng has provzﬁong
fruitﬁul‘for_such'train'ng. S s % ' ’ ‘
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Diécus,s'ibn ques‘tigns, , ' ‘
b .. .
1. Can informal léarning-"d_d the joB"? o l) -

2. How can informal science learning and school sciemce help
each other? ‘o

[

3. Should museums 'do the bidding of the. schools or something
et »

else entirely? ) . :
. . * . oy .
4. How do you take a museum trip? ' »
5. Can kids lé curators? (Mathers musSeum exampleé -- exhibit |
_ . being prepared over 10 weeks in the summer by children on'* ,
. - - Monroe County geology and limestone industry.)- p
R * .
- ’ ¢ .
_) Y 7 Qw _‘ﬁ' ‘
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Fisure 1: Student developed Concept Map of Science b’ei,%nd mv.&eum qhi i1
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. 1&4 ~yre 3: Student developed Conc'gépt Map qf," .S':c_iehc_e behind muéeum exhibit
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