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B - @ INFORMED . DECYSION MAKING ‘

; (Evaluatjon You Can Use)

— -, M. C..Linn and W. M. Laetsch
' Lawrence, Hall of Science -
& University of California N\
- Berkeley, California 94720 S

“
Yo,

Evaluat,ion h‘a‘;kgained a rather unenviable reputati(-)n* kJust mention the

word and defqnses rise to the occz‘ion Some negativism undoubtedly stems

v+ 4 - froma feel}ng that eyaluatmn will be destr_uctiv,e and discouragmg. One
, _' ‘-<.>£ten hears ----;'It'-s “easier- to \crit-i¢ize t.hé’ create", Many progr—am developers

e explam that they‘already have a large\sﬁ)pply of criticism, "Just attend a
staff meetmg and see for yourself how .critical everyone is!" A very common

note is: '"We don't have time (or money) for evaluation''. As a résult,

.- ~ ) 7 . . . .
evaluation is a small and often non-existent element. in programs of insti-

. -
, tutlons concerned with mformal education. ‘

‘ When evaluatlon is carrled out, it' s usually of exfublts that are ‘
r cqnpleted and cannot be’ changed Evaluatlon of the effect of a completed
exhiblt is pften -called sumat ive evaluat:.on While summative evaluatlon

f has value, it is of no use in 1mprov1ng an exh1b1t At Lawr;%e Hall of -

- Science we have been developmg a model fbr evaluation which results in -

y inprovemeht of exhibits and programs during their development. This type’
¥ ’ :

.

). of ‘gvaluation is often called formative. In. this pa'pér we will ar'gue_ that
museums currently have a greater need for formative than for sumatfve
- avaluatton, and we wiil\.f,uggest which areas of formative evaluation are
. [ ' , ’ -

-~

of primary concern. . |, L ST e




The major ta'in formative evalu(ati@n is to 'ect questions that
need tlo be anqw‘ered and to develop methods to answer these questlons
Museum evaluation ~.hould be used to improve the pmgramb exhlbits and
products so that they serve the target population better. The users o_f - )
evaluation information are progranm and exhibit planners -and developers.
They ‘need information which will increase the llkellhood that they will

make effective dec131ons The evaﬁmtor will be most effective when ‘ -

¢

| working in the program from the early planning stages as a member of the

~ exhibit development team. Y - L e e
- ' . . )

The most well known evaluation studies have been done by educational

psychologists concerned with evaluation of curricula in schools, lndustry,.
" the n:illtary or other instltutions eoncemed with formal education -The
major euestlon in well known studies has been sumnatlve whether users of
a parplcular program: learn more than users of another_program., These
educational horseraces have frequently been inconclusive fo'f ‘inany reasons

inc ludmg | T ' ) o,

1) the difficulty of setting up truly cantrolled experiments in S
the real world of-'schools, and: - N ‘

2) the difficulty of comparing programs which have different goals
(¢.8. "to have children grow plants' vs. "show children that
plants grow better when they have plant food"). .

l*ormatlve evaluatlon is, of course, used in development of many ]

. educatlonal programs but it is not SO well pub11c12ed as summative eval—

uation_. After all, edncat-ional consumers making decisions abqut which |

prﬁgram to use ar_e' likelﬂy"to be influenced by summative evaluation. On the

other }xend, 't’he program will be greatly enhenced l)y f'onnativﬁeveluatien: A

t
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Foz instance most museum classe

page d

-WMTION IN nm MUSEUM OR scmwcugmm L

11

- It 1s temptxng to focus evaluntlon ln mu;euns and’ science and tech—
nology centers on what users learn Most currently avallable studies of
museuns have l:een aunmntlve (Lakoda 1975 Screven, 1975) although Shettle
(1975) has reported on a very useful formative studx\ - A

While educntlonal goals are 1mportant, it 1is 1mperative that the '

‘ ;o :
nmuseums focus onﬁerhlbit characteristics and user interests ae‘welln

Museums are concerned_with how to bring-visitorS-back while. schools- have

o - 3 :
a captive audience. What we'need to know at the beginning is how to .
. ‘ > be _ 10w

i

" attract and how to interest ‘visitors. Only after we have the .visitors'

Attention can-we “hope to teach them aomethingf/'Museum visitors are not
obliged to comé usually stay for at most two hours, and can choose what
they want to do ‘

Formative evaluation also makes sense;. Development staff for »

successful public programs such as Dlsneyland are Very responsive to
) ¥
visitor feedback Pub11c schools of course, have not been as directly -

concerned w1th 1mmed1ate user sat1sfact10n for many reasons including

the need to 1mpart knowledge W1th theacurrent decline in the school .

-

population, and dearth of educatlonal funds schools may well increase :

v

their empha51s on user satlsfactlon. ‘The school model rather than the

)

Dlsneyland model appears to have i k:egyed museuns and science, centers.
lace in classrooms with a great

deal of teacher talk. Like school, museun programs are. frequently
v

~difficult for the users to understand/aﬁd 11berally supp11ed W1th "facts";

e

user enjoyment is not high prlority : Ay

/ .

e
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We could all learn from the Disneylzmd'model In developing scienqe

center programs, there are all sorts of terrific Opporttmities to make choices:

A . ' The amount of visitor partic1pat10n type of graphics exhibit grogping, and
many other attlvity characteristics ar&ﬂexible Fvaluatlpnzcan be used to.
. - help the center staff make these decisions to attract ;and keep visitors.

\ b s ' : ) . .
Why have museums avoided formative evaluation" Major‘\reasons are time '

.- and money, Many programs never reach the rev1,s1on stage S0 there is no
v
opportumty to use mfom?atmn from. evaluatlon There is also.the curator - 3
syndrom&: exhibits’ are designed to agpeal to other curators, not the’
musetsy_visitors. Naturally these exhibits' are incomprehensible to the
general ptﬂ;lié;:', There is also a feeling that museums know what ysers need,

even though it's not what they want. Agam schools have tradltlonally been *

‘viewed as places which provide what is needed - and somehow it's better

. if it's a bit unplea%?t to get what is -needed: The "take it or leave it"

~

attitude is hardly appropriate when serving voluntary-visitors to museums .

INFORMED DECISION MAKING o i | - -

T
[N

Our model of evaluation is called "Informed Dec151on Making". [‘ In

i

this system, the evaluator first helps to create, ch01ces and then gagherS‘

evidence so that a reasonable dec151on can be made. - ¢ ‘ ’

Crwtm&Ch01ces ‘ - o o a

3 R L
< _The evaluator can help exh1b1t developers by lilentlfymg choices that

4

thcy are maklng or that could: be made. One area where chou:bs mlght be
/created is the learmng environment. Possible env1mnments range from
trad).tional classrooms to total entertaimment. By mtallmg% predomlnantly

;o © graphic ﬁ(b\lblt., the exhibit develfoper has chosen not to install a participatory

[ . . .“ N . . ’ .
- . . . N - / .
. . .

"4




. & o - page 5
- exhibit. . The evaiuator involved in early exhibit planning, 'might create
. chodces by 1nterv1ew1n5 a few v1s1tors gpout thelr preferencd\fqr graphlcs.
Sometimes the invitation to con51der other ways to handle a partlcular
- sit n is useful. Just th1nk1ng about new possibilities can create

.

chpices . : . —

Another tool used by evaluators is to relate rebearch findings 1n
J

psychology dnd education to the;guest1onb faced by exh1b1t deve10pers ee,
for example, Thier and Llnn 19}6) -
_ : v/
. One technique whlch'ls partlcularly'Lseful for creating choicés in the -
museun environment is systematic observation. At LHS we have used photographs
to get an idea about how visitors respond to our env1ronment , (See Flgures
1-4).. Our v1s.1tor_s come in all sizes, shapes- :'md ages, tapd some of them are
not stimulated'by our progfem' Faxlure to serve a. partlcular group constitptes
‘a ch01ce ‘and we should be aware of 1t . It is a common observatlon in sc1ence
s centers that younger ch11dren love puttons. .Unfortunately, we rarely,capita- -
lizelon this fascination. We obeerve that our many family groups engage in
~more verbal 1nteracf10n than do same age visitor groups. These observatlons
are but ‘a” few of those which can aid us in understanding the ch01ces we make
.when weclnstall exhlblte. . ‘
. P . , ' -
Making Choices S '

. - ' - -
The second function of the evaluator assisting in Informed Decision

Maklng is to gather evidence to help exhibit planners to dec1de between the_-
ch01ces that -have been created Feedback is needed to make reasonaﬁle

. decisions. The techniques_of curriculum evaluation, education, and psycho-

" logy can be relevant in this process. - “The most common -approach is visitor

’ interv;:Ls: 'Choosing the richt questions is actuelly not easyjjbotfcan oe

9 »

3

. - . -
. ’ . T \
[ . . . ’
[ ' . .
. ’ N
s . N -
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learned through cxp,ence. . ‘ '

This gvaluation model is 111ustrated in the development of a parti—

cipatory Astrono\,my Lxh{Sn at- LHS This recently opened exh1b1t deveIOped

R U

by Alan Friedman and LHS sfaff, funded in part, by National Science
_ Foundatlon and a glft from \'1111@11 K Holt has//e: ‘in development for -

almost two years. Descrlptlon of the advantages of formative evaluatlon .

for the deveIOpment of this exhiblt 15 descﬁbed 1n the accompanymg artlcle
' A"Star Gahes: The Pam$ and Pleasures of Formatlve Evaluatlon" (Easdn and
"Friqdman) : : - '. K | - ' N

As yuu might ha\[e ant1c1pated a,fter She development phase once tﬂe
astronomy exh1b1t was opé€n to the public, the deve) opérs mted to know if R

people learmed wh11e doing theSactKrltles This question is still in the

areg of formative evaluation .€ %cmlly since it is possible to cha(nge many
* : . . ) /
._ N ' - ’
J : - There are various ways to measure exhibit effectiveneSS' ' :
" / &
' 1) A canmon method to assess exhibit effectivendss is to measure ™
popularity. This is far from a simplé question. It can bé
» measured in terms of number, ofrusers, number of return visits
likelihood of being remembered or many other wdys. Our obser*
N\ ' vatiom$indicate that popularity should also be. evaluated in
"~ terms of who the Userssare., .We have found that some exhibits *
~are popular with oné group, and a.ctlvely disliked by another.

aspegts of the exhibits.

)‘ 2) Another way to medsure exhibit effectlveness is the 1ength "gf
time visitors spend at the exhibit. Clearly it would be

impossible to. learn from an exhibit if youn 'didn't visit it,

and-probably the learning potential for an exhibit is closer

_related to the time spent at the exhibit. Observdtion at LHS

! - indicates that users spend more time on exhibits that have a

‘ greater participatory potential. For this reason alone, partl-
cipatory exhibits are likely to result in greater fearrhng .
. than non-participatory exhibits. -/ N

L
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: ‘ C) . e
3) A thitd I”tod of measuring effectivene!& whether an exhibit
generates interest in science. In,the case of the astronomy.
exhibit, we asked LHS school group visitors to indicate which
of 3 posters they would like to have if théy won a raffle.
Schoql groups who had been randomly selected to see the as tronomy
+exhibit were compared to groups who had not seen the exhibit.
(before the exhibit was open to the public). Of the visitors
, ** . who had seen the exhibit, 63% chose the. astronomy poster, versus -
’ 46% of the control groip.

Y

4) A fourth kind of.ﬂmghence cogﬁg;;iom.visitor'answers fo multiplé\\w_

choice questions -about astro

This has a major drawback: it's 11ke1y to-show that visitors »
haven't leafned anything because

N

2 &) it's difficult to design good questions. - .

b) the mode of learnlng was participatory, and the mode
of respondlng is penc11 and paper. =~ | ‘

c) visitors really mlght not have learned anythlng assﬁE”“’

' the questions, but might rush out and buy six books on:
astronomy or tell ten of their friends: '"You've got to ‘
see the astronomy exhlblt at LHS". '

A

But ever?hne always wants to ask mh1t1p1e choice questions, so 1f you

can't resist, hore are some guidelines: ‘ . .
. Y -
a) .Visitors rareiyyare w1111ng to answer more than four questjons,
.-~ ygo after thelr age'and sex you are left with two questlons
_ ¢ :
b) Two questlons are f1ne, just don't give every visitor the
© same question. You can have a group of 20 questions and
make 10 different uest1onna1res. X -« o
{
¢) TIt's not necessary to ask more than.30 subjects from one
category the same question. If this does not yield at
least a trend in favor of your program Change the questions,
+ exhibit, or somethlng X LW

d)  To compare visitors who have seen an exhibit with those who
. have not, give half of them the questions before they view
rand half after they view. . .

5) A fif and very important:kind of ev1dence is a part1c1patory

interview, For the astronomy exhibit, we might ask visitors tq " . -

them to succeed. This is better than a multiple cho uestion’
because it's in the- same mode as the exhibit. Rather/than trans-
ferring information-frefh a participatory mode to a written mode,
the skllls‘presented in the exh1b1t are assessed. - )

"Focus the telescope oh Saturn", and determlne how 1:;§7gt takes
i

E4

(]
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R hdd
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In asse%sing ‘\1b1t &)ffectlveness, it is oul.conmendatlon that as
many different kinds of ev1dence as possible be gathered. Even if.eaoh big
Pr .'-of evidence is questionable in some way, if thefprogram is.effectiyo, the
1 total evaluation picture will describe it
. Inev1tab1y, when this approach is taken some Information is inconistent \

: \
.Wwith othar 1nformat10n This is also of interest. Sometlmes dttEmpts to _
— ‘ >
reconcﬂe such 1ncon31stenc1es result 1n great 1ncreases in understanding.

Sometimes one is left with reporting the’ 1ncon31stth1es-and_waiting for

morefinformationo, For instanCe a study at IHS indicated that some children
] y
loved an exhibit while oghers found it borlng 76;; detalled d@aly51q may

-

1nd1cate that length of exposuré to the exhibit, age, prev1ous science courses

‘ ~ or SOme other variable explalns this flndpng '

/

Prov1d1ng'the Informed Decision Making model fof exhibit deveiopers '

. at LHS/has had an important effect: they. have learned to do formatlve

. B evaluation. One reason that evaluaylon has en)oyed such a p051t1ve o o ¥
3 - [ ] h ]

reception is clearly thﬁt it has worked exh1b1ts have been 1mproved sub-
stantlally,as/the tesult. of formatlve tr1als - Also, we have learned alot

about who our users are-and-how to attract more of them F1na11(/ the )

/_

director has vociférously supported formatlve evaluatlon. Admlnlstratlve

support 15 essent1a1 for 1mp1ementatlon of formative evaluatlon téthnlques
.

Staff members attuned to formathye evathtlon learn to: 1) value wlsltor
feedback Zx admit that they don't know the answers and/\ry a o;}(\gul

exhlblt two different ways to see Wthh is best and 3) - look for ch01ces
: | .

o

, rather than answers. _
* - . . - ] -

('(l> . “ ‘ ) / ., '
) /

COSTS OF INFORMED DECISIO ING | L,
It is, of course, dlfflcult to asslgn an actual cost, to an 1mprov%d
/

. exhibit. Neviftheless, je qballty of an exhlblt is 1mportant to draw and

o keep v151tors. How do we know that format1ve evaluat1on is cost effect1ve?

i

| R o

: . ‘- < LN . )
'\) . . . o ' l()\ '...‘ ’
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. ) K I o K
One way. Lo assess t’s is to look at the costs of the evaluation., When

an in- house evxluator in conJunction with the project staff carrles out ]

the evaluatlon the actual added cost is the evaluator\s 'salary. Staff

time spent in evaluatlon 1§.also a cost of the evaluation.\'But an

efficient evaluation might actually save staff time by rellably and

objectively answerlng critical questions. Hirlng outside evalli!*bn teams
N

_is usually expens;ve and may not result in as much staff participation and -

staff 1earn1ng as hav1ng a staff evaluator It should be noted that outs1de
evaluators have a very definite and worthwhlle role as unbiased observers

and ?re often considered ta be necesggry for sumative studies.
! , -F'c 3 . . :

4l

. CONCLUSIONS | . =

hJ

Formative evaluation is a valuable tool when used effectively by .,
. . \ ' Y 4

exhibit develOpment’teams.J The Informed Decision Making model has proved
effectﬁve as- a formative evalﬁation tecbnique ~In this approach the
evaluator f1rst creates choices and then ggthers evidence to determine the

{

best cholce By crhat1ng choices in conjunction with the pro;ect staff, the

evaluator is.sure to. work on.problems of 1nterest to the museum. By gatherlng

ev1dence from observ1ng actual mgseum v1sxtors the evaluator can help make

f—

the museum programs more Qlevant and’ canprehen51b1e to the audlence T :

4 Although the problem is compllcated as our understand}ng of the

museum 1earn1ng env1ronment grows our ability to” de51gn better exh1b1ts will -

also 1ncrease Whif; summative evaluation questions about .the 1earn1ng

o

poténtial in a museum are 1mportant, it is clear that learning is more. 11ke1y

o take place when exhlblts)are de51gned to suit the usets. Museums succeed

when visitors return -- visitors return when'they.enjoy their experiences.
. t N ’ , . . . .

]



) N ' > o
b ' o @ 4
T - ~ . BIBLIOGRAPHY - S

Lakota, Robert, The National Museun of Natural History_a.;z a Behav"i—otal-
' Environment (UnpublIished study of muSeum effectiveness'at the

v 'Nationil Museum of Natural History, Office of Museum Program$,
Smthsomaﬂ’ Instxtutmn Washington 'D.C., Spring,- 1975,
iy ) . K . ) - ".
e Screvpn, C. G., The Mqasurement and Facilitation of Leammq in the l‘ o
: : Museum Env;fomnent An Experimental Analysis, Smthsoman ‘ ¢ -
' _ l'nstltutlon Press washington, D C. 1974 3 ' '
; l— -. . . * Sy e “‘ AY » / . |
: ShettLe Harris H,, Exhibits: Art Form or Educatlonal Medium, 'Museun_ T
News September 1973 4,32-41. _ . ; .
N A _' . ’ _ - t
Thier, H..D. and Lmn M* C. . The Value bf I teractlve Learnmg > S
Experiem:es in a Museum Curator in p];ess. S S
- AT CH o . .-:J Lo -r‘” o o
. - L Sl g et
Fae ol Lol w“’"""& ’ "‘;.&J X
‘ ) ’ ’ 2 * " _\‘e:L N ) i.-‘.; . q ':‘Isc~ :—." "‘ o Y » N
. ‘ . B T S
‘ ¢ . l- 5 . ‘ w o :
- 4« N ~ % )
& V - . . . v )
“ ‘ - ) i ) ? . N
~ LT S
-/,f ! N » - . " A
4 N ’ ) 3 ~
[} .‘ ‘
-
) ¢
. * ' '4 N
> v . ' «
?
. ’ } )‘
' v
7 ) [y -
e 1 -~ ~
- .I\K . ' -
\ , ;



';‘,° - : | ) ‘ .o o n -
R o . . ) ’
: - : gell ’,

. . . . N .
- _"(' . ~ ) . : » .' ) . L. . N m 2 ] . .
P L - T B A f : "
: A . Co LT . " . i .

L AcknowledgpentSf‘ L L 2 ) ‘
’ . . . ¥ y | ) - i}‘ . N
D A ”Informéd Declblbn Muklng" is ha§ed qun research supported by : e
. 7 - . - -
Co the Nationnl Scxence Founddtion ﬂmder Grant V_ SED/4 18050 | ,
T, . ' ' r'- o
'-"\ . Any oplnlonq flndlngs and conc1u>10n5 or recommendat1ons expressed
in thlS publlcatlon are those of the authprs and do not necessarlly reflect ‘ SR

‘e -

the views of the Nat1onal Science Foundation.

» . . 2,
T 1 ‘ * - s - 7 .'.._ —,
. ‘»
[N 124 -.
-V . . _ ) . ,
[ L] .
’ FIGURE CAPTIONS S .
A . , .
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