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Abstract

This paper, the second in a 'series, reports on the /results of 4

wear -long research project. conducted. in an experimental school"
.

associated with the Learning Reseatch. and Development Center

University uf Pittsburgh.. Specifically, thiS is a report of

findings Pertaininkto..onemajorsetting in the experimental'

.school, the science .lab. 'The 'science.lab setting.ls first

described ,from the Vantage-.point of a participant observer...

`Attention is paid to the,,lab as it is used by intermediate,

grade pupi4s. :Pupils beliefs abobt the science lab are then

present...6d and discussed.. The aim is to showhow pupils react.

o the planned soi;enCe-cUrTiculuM.- Finally:the results of a

'obseiJ.dtion stale study are reported which showhow

plpil45tt on their beliefs about,the science lab.
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THE BELIEFS AND BEHAVIORS OF PUPILS IN AN EXPERIMENTAL SCHOOL ;.'
THE SCIENCE LAB

David F, Lancy

:./
Learning Research and' Development Center

University of Pittsburgh

+

In science we get to experiment with a lot of different
. A Pupil

This is the second in a series of reports on a school

I have called Longbranch. Longbranch is an experimental

(or developMental) elementary school which has had a 10 -year ,

association with the Learning Research and Development Cen-

ter at the, University of.-Pittsburgh. As,an anthropologist

and 'partic4intobserver, I conducted a year-long study of

the beliefs and behaviors of intermediate-grade pupils in

the school.

Several different techniques were emplezed in the
I

Study, including clinical examination interviews with se

ldcted pupilS, 4 similarities judgment instrument completed

by all pupils, and a pupil behavicir observation scalel

. .
.

'The rationale and. design for the study, as well as
details'on the methods employed, can be found in Laney
(1976). *



The Aerall aim were to describe the.- school life of fourth

and fifth graders. to elicit and validate their sharedcog-

nitive map .of this school life, and to study their behavior

patterns in light of-this map,..

One important feature.of'sohool-life which has' an itipact

on'pupilst beliefs and behaviors is something l'have called

setting. There is a variety of different, settings in Long.-

branch.andthese.are distinguished by their location:in the

school' building and/Or by the type of curriculum .plans carried

out In. them by adult actors, .As. an experimental school, Long-

branch displays a wide range Of such plans, including course's

that are individUalized, self-managed, modular, .or more

tional. There are many adult actors who must carry out and

monitor these curriculum plans:, including regular teachers,,

sp'cial teachers instructional aideS, program developers,

program implementors, ;researchers, anda prinCipal.

'This report describes one such Setting; the science* lab.

The:science lab is housed in a-large trailer located just'be

hind..the main buil.ding,' The sc,iencecurriculum in use is.

the math, readings 'spell-

ing.and learn1ng77.Ski Curricula at Longbranch,' IS, can be

contrasted with more traditional :curricula 'in that' instruc-

tion is matched to the abilities,, prior knowledge, and'learn-

ing pace of each pupil. Hence, the science lab setting.is.



,.71araCterized by a particular plan (IS)operating in a par-
,

ticular,place -(the:lab trailer).

The science lab'setting WflA. be described_aspart.of the

school life of fourth and fifth graders. From November.1974,

.

to June 1975, I.spent an average of two hours per week as a

participant observer in the.science lab, and-the.descriptiOn

is based on extensive field-notes'taken during that time.. I

Will alg present.the.results of several studies designed to

show haw these puPils view the lab, .particularly how they
... .1

defineand classify their'oWn activities there.. .This classi

fication of activities was used in an obs"ervation study of

pupil's in 'the lab. Data on the frequency of the various.
/-

activities, the extant.to'which pupils work in groups,. and

pupils' locations in the lab are reported. ,

The Science Lab

In addition to the obVious'facts of its physical location

..ared Unique curriculum.plan,I have'singled,out the ,Science lab

far Intensive scrutiny for two..reasons. First, during a year's

participant observation in Longbratch; approximately one.-third

mytime was spent. in.the science lab:, and I have, cOnse-.

quenFly4 much morelatafrom_._that setting than from any other

in the school. Second, as the.principal:subjects of my.Study

It is important to point out that once a curriculum
thas been developed, it goes 'through a pr"Ocegs of imple--
.-mentatibn as it is.incorporated.intothe schools. Thus,
the currieulUm in be somewhatclifferent from

. the curriculum as originally designed. This may be true in
the case of IS in use in the. Longbranch science :



ware ise qicy_eonveyed to, me by word and ac-.

tion that the science lab wa:3, one o' their favorite settings,
.c .

it was. approptiate'that I .treat it as a special'case..'

,:=enerally, the science lab.Setting is conceiveds-of as

twn settings.. the /pupils (.17-25 in number). from a single
0 a.

homeroom came u the science lab once a week for a'45-minute-

scienceclass At Various. othert_imesduring the' week, In-

dividuals could leave their homeroom nd visit the lab as a

"'serf-selected" Pupils could make- a number .of such

%iSit'S per week and spend.as Much time in the lab as their

toal'er permitted. .IioweVer; the science: teacher re-,

:;aired e,-ich child spend 30 minutes of this self-selected

time workir. the curriculum. Once this obligation had been
.

tulfil/ed, :bey were free to pla, make things, and deVise

heir own-ex.periments: As a:result, the lab-looked rather

different during class time and self - selected time. BYthes

end.of .the project, however, i was persuaded that the class-/.

self-selected diChotony was not thatclear.1Hen41-64, .

cusOon will .treat thelab as, a single setting, with only

occasional remarks and resUltsfto bring out.the;contrasts.

between class -time and self selected time that_seam impOrtant

to retain..

.Another reason for focuSingHon the science lab was
that I participated a, seminar at LICICWhich brought:
together various center research associates, so that they
might focus at least part of theirreSearch effort on the
evaluation of the individualized science curriculum. This
multidisciplinary project is described in Leinhaidt (1975).

8:



Figure 1 is a physical map Of the Science lab... Behavior

ally, the room .can be divided into carrels, Where.pupilS work

in relative isolation and quiet; there la.large round tables

and,..tabld benches, where noiser, more active group activities

-'take place; there are storage areas running alOng either wall,.

where pupils get the materialst4ey need; there is an animal\

corner; and there is a kind of play area whiCh includesthe

teacher's (1,sk;-'''the shelf with-games and toys, and the Lino"

space in between.

Present ici the lab at all times are a science teacher
1

.(male) and ao aide (female).. The Only time that the teacher

addresses the class .ad a whole ls to ask for less noiSe; other-

wise, he.interactsentirely with singlapupils or pairs of

pils working ,jointly on an assignment. The teacher

tiate such contacts; but the aide is "on call" brpupils or

the teacher to answer questions or get materials. She also
.does .a good deal of:theatraighteningt-tp and record-keeping,.

Both:teachet'and aide are warm 'and supportive of. pupils. The

'teacher seems to be "on top of" the Orriculum" in the sense

ithat he is rarely at aloss in guiding and helping pupils

whoare having diffictlty.

Thecurritultmls apportioned into There are six

levels,' and children progress/roM lower to higher levels.

Each succeeding level increases and to a cer-

tain extent, builds on knowledge acquired in preceding levels.

The fourth and fiftgraders were distributed over Levels C. to

E,.withthe majority in C and D. Each level contains from
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4 .
-three k.0 six act) 9£ which, is named fora famous

entist: Vesaliusi- Volta) and lOcuses on a scientific

principle or set. of principles systems,. electricity).
'

the' term of my study, intermediate grade pupil's Com-

t,)letea'an average of three units. As a 4)4n-works' in e

he may choose among a vari'et'y of .-wr r:__,eat7. These re-

sourceSvary along a number of dimensions; the developers' :aim

,to provide.'the option Of-using a variety of-instructional

strategies to teach the same behavior or. .concepe,' (Champagne .&

Klopfer, Y.974, p. 140)

,7i'hera'are five. kinds of learning resources used with

great frequency by the intermediate pupil. They are: Lesso)A,

(miniature explorations), Rrs's (readings in science), Si's

(student activities), and (self7initiated ,independent ad-

tiVities) (invitations to explore] are not-Used often'

but are mentioned. later in this discussion.) Resources Vary

along at leaSt two.dimensionS,. They vary in terms of a ,read--

ing' *ersii requirement. In some.;. the .pupil will

spend Most Of: his time reading;. in others; niOre time will be.

spent "actually-carrying. out an investigation They .also

vary in the extent to.which 'specific directions are .given to

and' the extent to which specific, opposed.to more

global ; pr'thought7ptovoking, questions are asked of pupils.

Levels, units, and learning resour,ces, are put together

A5. f0110W. AssUme that a pupil-has completed all 'the/units

in:Level C and is now ready for Level D. The pupil may'choose



rieng fOur'uni..7, vtA. D r c> begin working in. The teacher

*may stedralpupil away, from a givenunithecause it is too.

difficult or because there are already, several students in-

that Unit., placing a strain cp.the 'limited materiels available;

otherwise, it is the pupil's choic\e. Assume trle'Tupilhas

chosen to-work in the Dalton twat' (4coilis and molecules).

FirSc,- he will get.a,planningsheet for this unit. Planning

sheets have a series of squares which .,the pupil, in consulta-

tion with the teacher, fills in with.the codes designating

1,son \sample of the many available learning resources for Dalton.

The plan will contain some mixtureof:MinEes_i-SA'S,;RIS's,

LeSsons, and so forth.' The pupil,will then, begin work by read-

in
H-

inend Answering'th ques.-1.ens intAroductory leSson book -

let. After tht, heis flee to carry outVthe other parts .of

the plan in any drder.he chooses: At...the.eginning of each

classl!,he will consul; his plan., choose a.resource from it
:

Dalton.SA-7), get the eppiopriate'bOOklet and the

associated materials, and-76-OMplete the resource:' When he is

finished, he consults with the teacher who questions him to

determine his 1.671-'of underStanding. If the teacher

satisfied, the square is crossedoff and.thechild is free to

go on to the next reioUrce.. If the_teachr feels the. pupil

has learned the_Concepts from several sboh\resources, he sug-

gests that
.
the pupil may, be ready for e,poSttest. If the p.11-

pil:masters the posttest,. he may then choose among three other

units in Level,D: When he hascomPleted a totelof three Units

in Level D, he may go on to Level,'7.,

3--



In the,the number of discretecliathways through the

IS curri,..uIum apprOaches 4nfinity. In _practice, however, there

press4res-:to reduc'eN.thiS diversity. First, the teacher

implicitly imposes a limit.-1-y-recredring that pupils complete .

a minimum number cfresources before the-TioSttest can be taken.--

There is, however, .pupil pressure to impose dn;upper- limit

1-1 thi-1 n=ber.) Second, there is considerable Oupil.pressure
. .

ran40. of .learning resources in which they qtgage.

I observed that certkin of.the learning' resourges w'. very

h,avily 11d and w.hers were never used WhenI a. ed the sci-

ence teacher atOut this, hp_stated that studeiitS--- .avitate to

wardlearnir resources that involve tte manipul tion of ma-

and avoid those that require either a O at deal of

an.. amount of reading, t:o carry them .through,

. ,

r-1.4-- d."I'on of Science Lab ActivitiesA. 4.

Several pupils were interviewed at length about "the :

'kinL of things kids do in science.'.' The interviews were re-

corded, ricrihed, ad content-analyzed. The interviews
PC

weru 1 e,ii4ned .7o elicit the pupil's terns for the variousisc-

7Ps, and the rela!-ionships among.activities. Hence, I

ak a very general question like, "What are

t1=fe different. things kids do when they are in science?" In

'each- subsequent interview, I would alcn ask some questions de-

Tit:cover whether the present interviewee saw the

1



same activities occurring in the science lab as,prev.iously

interviewed pupils.

D.L:: Tommy, I'm going to ask-you a series of
questions about-the different kind -of
things, that.kids.do when they're in
school. Sc what we'll do 'is, I'll
ask you-about different places in the
sch ol. Let's start with science.
Wha are. the different things kids do

whe 'they're in Science?

Tommy We makaexperim ts for our self-selected,
We-just do our -unit. :And for our Self .

selected we mixstuff.

D.L,) What else do you do?

Tommy: Nothingglse. That's all I do.

D.L.: That's all you do?

Tommy: Yeah.

Let'ssay you're in your- unit. What are
the different things you do in your unit?

i.

Tontly: Well, you. just get the lesson and you do it.

IS it just lesSons? What else do you do
besides. lesson's? ,.

Tommy. MinEx's and .§A's, that's all.

What elseHdo.youUo in Science?

Tommy:. Nothing.,

Do you play in Science?

TomMy: Yeah.
2

D L.: What do you play with?

TO7aTIV: They have games up there like Mouse Trap.

D,L What else?

Tommy That sall.:

\



DL What about playing with the animals?

Oh yeah, we play with the hamster, we
-look at the fisf.i.

ior eAample, Tommy was the fifth pupil interviewed. ;

tither n nits had claimed. to "play in science,"." so I asked

hi ab.:')ut.--this: From the interview with:Tommy, we learn
f

that i l s "do" Lessons,. Mintx's, and SA's. They also-

"Play gales" e , "mouse trap") and they, "playwith

, play with the hamster and look. at.fish).

Fifteen succh interviews with fourth and fifth graders,of

b-th Sexes 'Yielded sufficient data to construct the taxonomy

f atiyitit; Shown in Figure 2. In additiOn to eliciting

terms .and t:hetr relationships, I also sought upils

ese terms. For.example, I asked them in inter-
,

ha' thepnrase'"bugging someone" meant. Ialso.got,infor-

mat:ion .on the meaning of activity terms by observing .a child

doinZ, somehing then asking
/
the ,child directly, ;'What are you

now:" (Henceforth, when I use a term like "making" or

7:Korki or "fooling around," I wilLuse it with- the _meaning

at i7 has for pupils.)

-activity category and subcategory will be used as-

n organizing rubric. for'describing the school life of the

science lab To illustrate the working category I have
tr,4

'Henceforth, whenever I first use a term or phrase whiCh
was elicited or overheard from a pupilit will be placed in'

rat ion marka-.

11
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chosen an episode frem my. not.e9 that, in many, respects, is

.typical. TWofifnh-grade girls;'Karen-and aarbara,:are

"working in Volta." 'Both have worked on learning. resources

together, and by now they haVe completed- several of them.

Karen andBarbara.are both good students. They are.conscien,

tioua., get good-grades, and are well-behaved. They_.are seated

together at a-table, both reading from an ITE bdoklet:.

Barbara: (reading aloud) .nucan make a homemade light
bulb.ehatwPrkk:' (She goes over- to-the shelf.
and_hringsllackthe ilidicatedmaterials,)

Barbara (to teacher) It says you need .a pencil switch;
What's' a pencil switch? (He shows herliow-to..
make one.)

...Barbara- What's an ITE anyway,' Karen? (This question
6nanswered,-they continue to read.):

.1

Barbara: Are you done with it already?...

Karen: Yeah.

Barbara: Good, then you can do this with me. (They write
on a-clean page of their notebooks: ITE Inves-
tigation A.)

.Karen: What is this ITE?

Barbara: Electric dircuits. (The girls tpgin to make the
light hulb. They are-having some trouble with.
Wire .stripper8.)

Karen: Well never be strong enough;

Barbara: BecaUse we're girls, maybe with women's
.

Karen:, We'll never get done with.this. (They follow
a*le.assembly .directions which are punctuated by
qUestions. They write answers in their note-.
beaks 4

[ 13
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I

Koren; Hey .Barbara, you know what? t'think it-was
.supposed to light up. We,didjL wrong.

Barbara: t think We haVe a dead bulb.

Karen; I think we have a dead battery.

F.aren, .(to teacher) IS. this a dead bulb?

Teacher! It shouldn't be. (The girls write up their
servations, noting down exactly what'. they did,)

Barbara: 'I likeVolta (the unit)'' ..

'Karen: So do I, but we can't get anything to work.
,(They hact,in fact., not ached the objectives
in the two "investigations they have worked oh in

the preceding two weeks.)

Barbara: '' Do we have music next?

Karen: -Tedh, I think SO;

,(The girls put away their materials and folders and move -
close to the door alld sit quietly vutil it's time to "line

.up" and leave.)

By referring to Figure 2;. we can confirm that these two

girls are "working throughout. this'eptsode. They are "doing.

an ITE," or 'workingwith electricity. fr one point, Barbara.

"gets materials" froM the helf; and, later, 'they both "write
. .

observations." in their notebooks. The episode also reveals

that there is a sequence to all these working activities.

Ideally, the sequence wiil'look like this:

1. Get'folder from file cabinet (getting).

Getout plan. (or. chart) and decide what resource to
work on (getting),

3. <Get appropriateesoOree booklet from the ack

(getting).

Read. it (doing):

14

18
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5. Get materials' indicated (getting),

6. .Follow directions for manipulating materials while
anpiering questions (doing).

7. I Write up observations and/or'antwer quettions'
Nriting). .

8. Correct frOm key1and/or conference with teacher
(talking wi/thteacher),

Put away'materials, etc. (getting),

-Karen.1and.Baebara folloW this sequence very closely, whin

is not always the,tase. More often, the sequence is rearranged

or int.ercupted, Another. episode will reveal some of these

interrulltions. Again, there are two fifth-grade girlt-who

are good students and who regularly.workas a. pair.. The two'?'.-

giriS-are doing an SA in Beaumont.(which they started in the

Iast.class)..1:"The SA isra. erostword puzzle. The clues are,

.questions on the digestive system,

:Pam- down, waste or leftover,

Sharon: \I already got that one.

Pam: (What is it.?

Sharon: Scrap.

AnOther. Are you still on Beaumont? Pam; you're.
girl: never going to get, out of that one.

Pam,:

Sharon:

Pam:

Sharon:

27 .actoss,when water. evaporates it changes
from a liquid .to -a. gag..

Which'one was that? :

.27 .across. 0,K.,' your turn.

:16 down. Read it I 'dan't.know what -it is



w!

Pam:: I don"tictoW either.

.(S4aron Starts to-draw a fish on a blank space on her
,0

book.let... Pam traces.o9:er. the letters in. Beaumont, Then
they disOuss ChristmaSApreSeptS (date = 11/261.)

Pam 'We Tuteverybody's name in a hat; that way we
can buy bigger presents. (They watch two boys
Making _molecules out of colored balls and
sticks.)

Pam: I'M never going to pass this:
/ .-

tharon; I got. another ape. I get all the answers and
you just copy them down. ..(This is indeed
what has'been happening.)
/-

(Pam gets up and goes to the teacher.)

Pam: (shows him the SA) .1r.. we can't: get
thisene.

Mr; Come back to it later:--, (She stops to tease a
boy before returning to ber,seat.)

Sharon: What's 13 doWn,-MoleculeS:of chemical substances
move through a membrane by-this process?

,Pdt:- .-0.11, Sharon, we had that in the MinEx Where we
work withhotey. .

.Sharon! GetIt.

Pam, .Yop get it.

Sharon:. No, I'm the--one getting all the answers.

(Pam leaves to get the MinEx on honey and membranes,
Enroute, she stops to "watch the fish" for-awhile before

Th.P.J:e.a.rthastold them to put their °

things away.' The girls do so. They will continue "doing
the SA"-- next-time.)

The sequence does not end, with a conference with the

teacher, nor do the girls finish the SA.. Thr minds wander,

and when they leave their seats:to get things,. they find in-

teresting things.to.look,,at or people to talk to. This takes

16
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place it class time where the norm is working. As we see, how-

ever.. Pam and Sharon engage, in some fooling,around_and Making,

.

The5e,activities,-plus playing, occur in class time only as-a

break in the nor al work 'plan When a child is: in lab on

slfselected time, he or shemay spend the entire visit making

r.playing

The diversity of materials in the science lab-is utilized

by children on self - selected visits in making various "con-,

coctions " Bcys:use the tinkertoys to make "Contraptions,"

"airplans," "Monsters;" and' so on. All of the children, but

especially the fourth graders, enjoyed makingcasts on,their

ers with plaster-of,paris: Virtually every child had-Made

at least one "plaster cast," and some had, made theth on as many

as 10 separate occasions_ The making of plastet,fingers began

in October and peaked in Tebruary, with some, children still

making theM at the end of the year. Their/skill. in making

them gradually improVed, and variatiansdying the plaster with
a

food cotoring5 were introduced. Children also made -casts of

shell's and coins with plaster-of-paris.and:clay. BatterieS,

-SwitChes;- and 'light bulbs fOrmed:the building -blocks as pupilS

Made lengqly electrical circuits Theobject was, like

building a block tower,..tb.see hoW long you could make the

circuit and.still get the bulb to light

"Making an expetlment" 1.0olVe*:a certain degree of re,

straint pot present, in these mote free-form making.actiyities:



The curriculum designates this activity as an SIIA, or self,

initiated'independent.activity. Pupils fill in a sheet that

asks them to list the'*terials.they use, the amounts. of

each, what, tl-ey.do with the materials, an&what,the results

.are. In an-intoerview, Sally, a fourth-grade',eri, had this

o say:,

1

Sally: :Well, `sometimes I Make .arLexperiment. Like
my girlfriend and I once made an experiment.
We put 1/3 dixiC,Cup of. lemon juice, and sugar
in it and we stirred it and then'we,put it in

the freezer,

And what.happened?

41.1Y:
Then in three -days we c me. backand it was
frozen.

This is'a description of a fairly typical` "mixture," and

mixtures 'are the mos,:.: common. experiments.: Girls seem' to.pre-

:fer mixtures that "turn out nice:" When there wassnow on the

grOund:a.frequent aCtivitv'was collecting a beaker-full of
-,.

snow and thdh adding.varibusfood color.dyes until a.pleaSing

effect had been achieved. Boys prefer making mixtures that

either look.oi'. smell "awful." They delight in pouring unlikely:

materials (baking soda, honey, soap powder). together and then

heating the whole thing until it boils.. .They also seem to

relishiniheating things, in general, becausd they get to wear

, -
asbestos aprons,"gloyes and goggles. A"mixturemaking

sodeis excerpted belqw to illustrate the phenomenon.

2
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(Three fourth- `grade boys are in .the lab on.seLf-selected
time; 'they:are,plarining an SIIA.)

Bobby: I'm not going to Wtiteitfor everybody; get.
your own, Frankie,.: (At this point,:it.isnot,
clear whether all three will` be together.or
-in Some'other combination.) .

Frankie: How about. food.colOring3

Jim:. , (writes and says). Yeast, milimeters (Sic).
of water and,re& food coloring,

Frankie:. I'll --getthe 'snow, Oh, oh, there's not enough
snow,

'Weneed ammonia.

Bobby: Are yowls gonna heat

.Jim: No,. freeze it.

Bobby; Yeast, that's yucky .stuff.

Frankie: 'Mr. ,'we're 'done (filling out sheet);
need you to sign the-sheet,

mr,

(Later"

: put down that you're going to freeze it.

Jim:. No, Franki Chat.'s only a half; get a big,,,spoon-
ful. It looks like blood; it look's like. a-baby's

.-diapers..

Frankie: It's uleedin, .

A girl: Yeah, I bet yon.ptt:red food coloring in

Bobby:. Jim, that's neat,

Jim: .AnOther one of super-dupgr experiments.
(He stirs-the:mixture in the. beaker., then
transfers itinto a smaller:beaker, spilling

,.

( Frankie Starts to leave, but'Jim'drags him back.)

o
Jim: (to Frankie) It's.youryuck,. too (Frankie

carries b #aker to t4 freezer.)
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.(Bobby, meanwhile, has also made
it. on'a hot plate.) .

Aide: Bobby, what did you make today?

Bobby:. (laughs). Chocolate
. ,

Aide: No'one would drink. that:.

Bobby: I.wish Someone was dumb enough to.'

Although making occurs im self-Selected time, children

teatly enjoy work that bears a resemblance to making. I

overheard one girl say, "S.4.51.'s so neat; you use paste and

it turns purple." Many SA's and MinEx's lead to dramatit

transformations in color,temperatUreT-or_matter. The prin-

cipalcipal distinction between doing a MinEx and making a-mixture

was expresS6kby several. pupils as follows: "When you-make

an experiment on 'self- selected, you',can mix anything you

want.when you do' a MinEx, yob have to follow what's on the

Sheet:"

There are several educational games in the lab (SLG,
.

.

science learning games) but these are-used rarely. Instead,

there are a .0ewHplay Objects in the lah-that:get very heavy

use. There'is a game called It'is a'commetcial

game and consists'of a complex series of Rube Goldberg de-
.

Vice§ When assembled, a marble .plated at pne snd of the

.series makes its tortuous. way around until it drops on a
; .

. /
balance beam and shoots a plastic man into a .poOl:Of water

,

and drops a trap 'over a square on the board. If the player's

2'4
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mouse is on the'square: it is trapped and the player is

eliminated, Adtually, I never saw pupils play.the game,

or even fully assemble it. Rather, they Played' with.parts:

of it,-particularly the.part with the man and the pool.

Before she.died in April:: Rosie. the bamsterwas a

favorite playmate of the children. They built pens- for

her out Ofrulers and masking tape, carried her around in

their' pocket's talked to her, dresSed her up, and.soon.

Two. box turtles in reSidencewere played with Tess often -,- -acid

fisb in an aquarium attracted some attention: Various other

objects were available for play, including kbatOcry-run Motor,

a.plastiO maze- puzzle filled with-mercury, 'Ange%, chimes," 1.

.

magnets, and so: on. Other pieces of lab equipment were played

witb-Trom time to time.

-One of the more int sting types of play occurredin the

purse of carrying out a MinEx, SA, or other investigation.

.Invetigations often:called for the 1.6 of unusual (for.pupils)

equipment.. It trequently the case that pupils would get

siderackedinto playing with the equipment, A large plastic

syringe is used in one MinEx, fOr example, to force air into

a solution. Pupils sometimes failed to ftnish this partiCular

ihvestigarion because they.got involved in-exploring and play4

ing with the syringe. Other materials which consistently

evoked a pla response were: honey, stethoscppe, balloons,

"gumbands," a buzzer,, test tubes adetrack, and 'food CO1CrIng.

CI



Finally, parrs. 41,21e investigations were.extratti by pupils

and repeated over and. over.. These included, for example, a

sequence where electric current is.passed through steel wool

fiberso make a li-ght bulb: the use of phenolphthalein to

"change colore,Y. and '.'invisible" writing on paper. :-:Mpre-/

over, `"when oneipupil begins plgying11,-with materials or parts

of
1

inveStigation,-he s,quicklY joined. by nthers'who-watch

or join in, Here;. we turn to the last important. activity

PategoryfoOling--around

There-are a number of activities Which pupils clasSify

as..';ToOling around:"/ In talking with theM, three attributes

of fooling around are pai-atoubt. First,-T9oling around is "not

working, when you.are supposed to be working." ' Hence, an acL,

tivity that might be making or playing...in self-selected time

-is fooling around if it oecurs.. during claSs time: Second, Tool-

ing around is "nor allnwed. Most types of fooling around are

ignored by the teacher, but sore, such as "throwing" and "mak-.

ing a mess,".a trapt his attention and earn a reprimand, Fi-

nally Tooling around often means "You are bugging someone,"
. ,

or preventing them from doing their work. When Sharon and.

Pam draw pictures, watch the two boys, and talk about. Christmas

presents.in the above episode;they are "fooling around"

cause they are not doing their work. When pam stoPs to tease

a boy, She is "bugging him."

grobserved one episbde that illustrates several types of

f
. fooling around. A fifth7grade girl' ts doing Beaumont MinEx-6,

. .
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req',:ires the. . of loney. she gets her materials

"steals"'-the honey, squirts some on his finger,

This attracts zonsiderablettention, but

undersCad hygiene because several of

.1:',wils,Who take hene.fin the ens.uing half-

Ito tnnttue depressors and lick it off -of this.

4 ,43 the girl by taking the honey she needs for

er ngy are not working, -bOt are instead talking and

ine am:,r themselves abbot honey, and- sweet things, They

r with honky and use the tongue depressors as
. .

wing"). Meanwhile, almost all the other pupils in

re.or, Th.4 with theoney,fracas. "watch!' ft taking

whi,!h t whole s fooled around were

.a17:hou4h the honey episode lasted for-almoSt the

et; ire peri. d, which is rare, These incidents were inevitably

,,.parked !ofz when a pupil, in the course of working in a.unit,

7neAan an investigation which was novel for the whole
A

For examrle, two boys/ began to_dissect a' frog in a

Har tz ninE .s. this captured the attention of the Whol;

.1,a,;,;. al did o'1, r projeCts involving a water siphon; a

.it,1,1ent-,...nructed device to measure blood pressure, and so

this section, my lasting impression of the

an atmosphere of movement and excitement on
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the partupils at all times. Although the various.activ-

ities are semantically discreet, they blend together behav
.

iorally much like a "mixture," with the outcome being just as

unpredictable. In the next section, I will,reportthe'resul.ts,,
Of a behavior observvinn study. The main aim will be to show

1;he relative frequencies ofthe activities listed in the pupil's

cognitive map of the science lab,

Observing Pupils' Behavidr

As a particiOnt observer, I canlay.cfaim to a degree of

neutralUy and have tried to convey the essence of what the

science lab is like-for intermediate grade pupils. Nevefthe

kess, the picture would remain esentially ,incomplete without

some indiCati n of 'the relative frequency of the Various
/

ities.discussed above. Using 4 behavior observation scale, 'I

observed each of the 80 folirth and fifth graders on five oc-'

casinos during class time and on five occasions duringself-
,

selected time (See Footnote'1,. p. -1). AppioXimatelpy one hour

of observing was done each school day for'a month.. Fifteen

'different activities were coded, in addition to whether pupils
/

werein groups and their location in'the lab at the time of

the observation. -(k sample coding sheet can be found An Ap-

pendix A..) The activity categories and heir_definitions were .

t

taken from interviews with pupils.

The results of the ac ivity observations are shown in
,

Tab .1 for the two times. The, absolute frequency of an



activity; oti'e.T.- all pupils and its frequency relativeto all
.

others expressed in percent) are shown.

!All,. 1

fie' .

Act,vt;es tht, Sc ent...? Cab

ATA!

,

Sett eit.,t.ted urnt
i4$0 obs..3

11

Pecant

24.0

53 .13.3
104

1

b 5 38 i 001tt 9.5

4 1.0

16 II. '4.0

47 11.8

1 .3

3 .8

.15 3.8

30 7.5

14 3,5

6 1.5

14

..8

3 5 ".

48 12.0

.8

3

2.? 725

1 3

; 6.5
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As one mi,ahr expect, there is less 1. during selA.

selected time and more Surprisingly, more r. was

re.,!orded.in,class time. Over the .course. of the year, I feel

the twolsettings are mare 4.early even in the amount of playing

behavior. In other respects, the two settings are,iluite simi-

No!7e that very, little time ig spent in

This is due ro the individualized nature of-the cur-

riculum. There is very little instruction geared to the whole

clasj. As we will see in Table 2, although/quite a bit of time
. /

is spent iri, only one-fourth of the r:sr"'.7 tz!;< with each

other. is in .nature. Group work, seems to function

primarily, then, 'to facilitate pupils' nonawdemiC interests.

'Notice also that a-fairly large portion of pUpils' time is

spent in things

Tam e2

Observat,un Ltingbranch

Thy' E xre,7! ru vshch Pup:Is 14ork GrDups ,n the Sc,encelab

Setting

Class tmle Spit .selected time

Frequency :Percent Frequency . Percent

r, '78 19.5 99 , 24.8
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Table 2 shows that pupils spend 20%. .of :their time in

and that this figure is'somewhat higher during. self-

time. In Table 3, note that children spend. a good

deal of time around the room and along the 1-,iph,:r:/.

These figures are related to two activities:jili tti and watoh-

%,, Children move around the room to, get things

they need in their investigations and/or to look at what other

pupils are doing. I cannot account for the finding that they

spend less time during self-selected than during

class I would have expect4d jUst the opposite to have been

the se,

'Or

. , Table 3

Behiv,or Observation'in Longbranch:
Locat.nii of Pupils in the Sciec CF. Lab'

Setting

Lm.at,on Class time Self-selected time

Frequency - Percent Frequency Percent

..-Nt seat 213 53.3
1

254 . 63.6.

Tr..1-di,nil 76 18.0 84 .2t6,

On f,wor 57 14.3 5 1.3

Per,phery 43 10.8 52 13.0

It has been my ntention only to describe what goes on

in the science lab, an \perhaps these figures give a better

sense of what, does in fac happen. Some:further results will,
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efulic, shed 1:41! on /ht'' activities of-pupils in the sci-

ence lab. The.same pupils.were also observed in other set-

!-ine3 -in :.ongbranch. Collapsing acroseseveral.activity cate-

goriesTable 4 compares' the relative frequency of activities

in- the.ether settings If one takes the view that activities

are jointly a product,of the partiCular setting And the par-

ticular s'et.of pupils, we can see what the science lab as a

setting uniquely contributes to the distribution of activities.

Table 4

Behavior Observation in Longbranch
,f A, ev in the Science Lab as Compared to Other Settings in the'SchoOl

Setting

Act,v 51/ Sceni,e t aba 1,800'obs Other Settirigsb (1680 obs.1.

Freiroe,ocy Percent Fretluency Percent

Work nq f 312 39.0 776 46.2
/

Gett.t.g 112 144 188 11.2

Heiping d 12 1.5 32 1.9
.--

Play,nti :44 i 5.5 68 4.0

Mak,nq .35 4.4 . 43 2 5

Footing Around'' 271 33.9 473 213.1

Waiting . 13 1.6 .. 92 5.5

---The science lab includes class timeandielf -selected 'time.

Other settings inclUded. Black ,'a .period in themorning when children

have :ndividualized instructiodln-math, reading, and 'spelling; other

5tUd.PS. a Period in Joe-afternoon when children have ainonindividOalized

social studies class; and the library where they have a/course In library skills.'

'WOrklr.it here composed ofcategorres,i3umbered 1,'3 ;6, and 8 from Table 1.
a

rd Helping is composed of categories numbered 10 and 11 from Table 1,

Footing around-is composed of categories numbered 4, 5,7, 9, and 14 from Table 1.

3
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The miin finding. is that pupilS spend less time 7..,r;,A7 and

in the science lab and; consequently, more time in'
. .

/
could be-due te a teacher effect, but. I think-this explanation

and These differences

unlikely.--Ins-Cead, the IScurriculUm provides far

more opport7unitylor these last'four activities to occur than

de other curricula in the school: For example, in math, onee

a 'child ha,3 his lesson booklet,-he Is .stuck in his,seatiuntil

he is fini-shed with,it. In science; children get booklets

and,marials for investigations, Se6ond; pupil's are encour7

t1;ed ro work in pairs in.IS to a-much greater extent than in

other curriculaand, consequently, there is more "visiting."

Finally, the presence of a wonderful: variety of materials in

te lab invites making mixtures,

prooptu,fooling around.

unstryctured play, and im -.

'Table 5 reinforces the. figures preSenteda6Ove and the

comments,thaht-ihave made as a participant obServer.:.:Pupils

do 'indeed-spend more time in groups.in sCience, less time in

their seats, and more tiime moving around the room.. Perhaps

by now the reader is beginning to share my impresSiOn.of an

atmosphere of movement and excitement

e

3
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Table 5

Bohav'tor Otsorvat,on Lontihratch

PA:pis ; Gloup; an@ The,r,Locit,(;Ah the Science Lab J:Iti Other Settings

Setting

Sc.ence lab 1800 oh;.) Other Settngs 11680 ObS.1

FrequeICY Percent . Frequency Percent

Ptip,Is et groups 171. 22.-1 124 ,7.4

LCeattan

At seat 467 58.4 1188 70.7

1),440,9 .160 20.9 173 10.3

On floor. 62 7.8 111 . 6.6

Per,phory 95 11.9 74 4.4

let me briefly. conclude this, description, with a rprd en

.

attitude toward the science lab. Ihe-werd in their

vocabulary that-carries the highest approbation is

and I never heard "neat" uttered more often than

"neatH

in the

o :
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