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Abstract

'”“i% paper, the second in a' serles,.reports on'*he/results of a

‘vear- long research projeot conductcd in an experlmental school
.=

associat ed w1tH the LLarnlng Research and Devehopment Center

ﬁwivers ty of Plttoburgh Spe01f1cally, this is 'a report of

~ o 1 indings perfalnlng to' one major settlgg 1n the experlmental
school, he science lab The science ‘lab setting:is first

- described Irom»the vantagefooint of a-participaﬁt observer. . .
;A:teoiiou is peid to the lab as it‘ie used by intermediate
wradt puprim 1Pupiis‘ beliefs aboﬁt the:science lab are then -
preaeneed and dlacuased The dim is-to éhow'how.pupils react.
ro Lhe'pianned sokence currieulum,. Finally;vtoe reéults o% a
behav'wr ‘obser va*10n ;cale study are’ reported whlch show how

/

pnpil§$ﬁct oni“helr belLefs about the 501ence lab

Ciii S PR
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- THV BVLIEFS A\D BEHAVIORS OF PUPILS IN AN EXPERIMENTAL SCHOOL.;
THE SCIENCE LAB : . B

-

" * David F, Laﬁcy_

s

‘o

. . N N : Bvs
Learnlng Research and Developmeﬂt Center .
y Lnlver51ty of Plttsburgh o e

J,

'In science we get to experinent w1th a lot of dlfferent stuff
. A Pupll

¢

This is the second in a series of reports on a school
1 have called Loh&branch" Longbranch is-an‘experimental

(or dev;lopmental) elementary school Whlch has had a 10-year .

@

association- w1th the Learnlng Research and Development Cen- 4
ter_at the Uplver51ty of,Plttsburgh. ‘As an anthropologist
R andtpérticrpént obsercer, l coddpcted a yeer-long study of'
" the heliefs and.behaviors.of intermediate-grade pupils in
..v'the school ; , o " | u :
: seYeral dlfférent technlques were emploZed in the

study, 1nclud1ng cllnlcal examlnatlon 1nterv1ews w1th se-f

lecced puplls. ‘a 51mllar1t1es Judgment 1nstrument completed

by all”pppils and a pupll behav1or observatlon Scale T T

& i

- The ratlonale and. de51gn for the study, as well as
.. details on the methods employed can be found in Lancy
_ (1976) °. .

\
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The overall aimy were tu describe the school life of fourth

and fitth graders; *o elic#t ahd validate.theit shated cbg-
nitive maévnﬁ th{; ‘thool life. and to stﬁdy.their.behavior'.
Datterno in light of” this map. -
One 1wporfdnt feature.of school” llfe which has an rmpact
on’ puplla bellers andsbehaviors is somethlng T have called
/

setting. There is a »quetv of different settlngs in Long—

branch .and these are dlst.ngu1shed|by thelr locatlon -in the

.schoqtfbulldlng and/or by the type of curxlculum-plans carried .

Bhtfin them by adult actoré;t:As an experimental school, Long-
btanch‘displqys a wide range pf,such plans, including- course$

rhat are individualized, self-managed; modular, .or more.tqadi-

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

monitor these curriculum plans, including regular teachers,

special teachers,.inetruccional aides, program developets,'

'program 1mplemen ors, researchers, and a prlnclpal

“Thls . Teport deserlbes one such setting, the sclence 1ab

'The;SCLence lab is housed in ﬁ "large grailer ldocated just ‘be-

i

hlnd the main bulldlng ﬂﬁhe science curriculum in use is

h;:kmf S’»v e (IS) HLike the math, reading;'épell—
ing- and learning~sikilis’ cnrr1cu1a at tongorancn - IS, canvbe
1 .

conrrasttd w1th mo;e tradltlonal currlcula in that 1nstruc-_

htlon is matched to the abllltles, prlor knowledge “and learn-

ing pace'of eachipupil. Hence, the~Sciche lab setting.is-

7~

-




:',~aod1pn1que currlculum.plan, I have 51ngled out the_solence lab

.chula. riz ed by a partxcular plan (13) operering in a par-
ricular plaue (the- lao trailer). < '

v
The science lab settlng whll be descrlbed as -part.of the
s;hoor 14 fe of fourth and flfth graders. From November 1974

. Y
Lo June}l??S, I spent an average of two hoursgper week as ' a -

v

parzic¢ipant observer in the-science lab, and the description
is based on extensive field-notes taken during that time. - I

~ will also present .the results of several studies designed to. -

.

'sth how these'pupils viewy the iabk'particularly how tﬁey. -

deflne and u13551ty thelr own. actlvltles there 'ThiS'classi-“
_'ZLCd ion of dC*lVltles was, used in an observatlon study of

pupils in ‘the lab. Data on the . frequency of the Varldus
. /-
aczivicies, *he extent to thch puplls work in.groups, and :

“pupils’ locations in the lab are reported,

The Science Lab- S Sy

s -y y

In addltron to. the obv1ous facts of its phy51cal 1ocat10n

for inrensiﬁe écruéiny for two‘reasoos. ‘First; doripg;a year's.

“‘ participant obeeryetion.in Longbrahch,.epproXimately one-third
“\Qf my'time was>spenc io _the scienée Lab, énd 1 have, conse:

.qoéocivf much more: data frouLLhat settlng than from any other_i
in the schoor -Second, as’ the prlnc1pal subjects of my ‘study

Gy . o B

4

: It is importamt to p01nt out that, once a currlculum
»'Has been developed it goes through a procegs of imple--
-mentation as it is.incorporated.into’' the schools. ' Thus,
the curriculim in ‘operation-may be somewhat .different from
. the curriculum as originally designed. = This may be true in
the case of IS in use in the. Longbranch scignce lab. : -
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wafﬁ pupils” and hecause thov conveyed to me by word and ac-.’

. . v . Co R Y N : Do N
tion that the science {ab was one of their favorite settings,
' o ' o L6 - : ) S
it was approptiat tha* T treat it as a special ‘case.’

:enerall :he science lab[Setting is conceibednof“as.l
';ﬁwo.squing5q All fhp/pupl’ {17-25 'in number) Erom a single i
homeroom camehru the seience ab onée a Week for a 45- -minute.
bscience-oléss.; At.§ar10us other. times durlng ‘the week in-

'u1v fjuals Lould Ledrc fhelr horeroom &nd visit the 1ab as a
serf—%elep:ed 3act1'1 V.. up1ls could mﬁko 5 numper of such‘
_fi@i;s per week and spend as much tlmL in the Lah as rheir
:huﬂcruoﬂbtéaﬁhb* permit ed however; the seience.teaeher re-~, -
puired 'Hzr wdach thld bpend 30 mxnutes of ‘this Self-qelected

zime workiﬂ; in the currlculum.‘ Once ‘this obligation had been
AP 2 i 2T ; :

ey
- €
povs

vifilied, shev were‘frce ‘to play, mdkc“lin?s. and devise .

A Y h . H 2
. s ,

cheir own: e\narlmenrs As dfresult the lat looked rather

different'during class time and eelf elected rime. By the
d.of the projeet however, 1 was persuaded that the class/
Self—selected chotomy was not that clear.. gHeneewwmywdaswwﬂMo/
:‘cosgion will .treat che\lab as, a elngle settlng, ‘with onlv-‘ s
oc*a‘ onal reﬂark and reauIts to brlng out. the r*om:ras'rs
'berweeq clasb-flme and self selecfed tlme that . <ehm 1mportant
TO reta;q; . ‘ ‘

e

L. »»e‘.;‘; e

L “ . ofher reason for focu51ng on the sgience lab wag
L that I part1c1oared in a seminar at LRDC which brought ' . i
: © ropether various center research associdates so that they .
might foeus at least part of their research effort on the -
evaluation of the individualized soience curriculum. This .-
nurrldlscrpllnarv prOJect is deqcrlbed in Lelnhardt (1975)

' FullToxt Provided nau:
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Flgure 1 isa physxcal map of the sclence lab BehaV1or—

ally, the roog/can be d1v1ded 1nto carrels, where puplls work

“in relative 1solat10n and quiet; there are large round tables )

“and, table benches where n01ser more’ actlve group actxv1t1es

- “take place- *here are storage areas runnirg along'elther wall,.’

where pupils get the materlals*they need there is an anlmal‘\
corner and there 1s a klnd of play drea whlch 1ncludes the
teacher s desk the’ shelf w1th games and toys, .and the flpor
_ space in between.. . - '
| Present 1n the lab at all tlmes are a sclence teacheri
(male) and an alde (female) The only time that the teacher
addresses the class as a whole is to ask for less nolse,'other-

w1se he. 1nteracts ent1rely with slngle puplls or. palrs of pu-

plls worklng Jointly on an asslgnment The teacher may-lnl»

A

tiare such contacts, but the aide 1s "on call" by puplls or
tne teacher to answer’ questlons or get materlals She also

does a good deal of the stralghtenlng up and record keeplngh

... Both teacqer and aide are warm ‘and supportlve of puplls The
I .

w

ERIC © o - 07 g
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teacher seems’ to be "on top of" the currlculum in’ the sense;
' that he is rarely at E loss in gu1d1ng and helplng puplls,

who ‘are hav1ng dliflculty

The currrculum.ls apportloned 1nto jgn 8. There are six
levels and ghl‘dren progress/grom lower to hlgher levels
Each succeedlng levél 1ncreases 1n dlfflculty and to a cer-

a taln extenr ‘builds on knowledge vaulred in preceding levels
The Lourth and flfth -graders were dlstrlbuted over Levels C.to

E, w1th the’ majorlty in C and D Each level contains_from
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Al
. o P . . L T Coome ..
Y ~othree 8o six oy vach of which is named for a famous~sc1-.

! o ..
,EQCISC (1 e, Vesa‘ius- Volta) and fOeuses on a s01ent1flc,

;

D*anlple or set. of principles (t. .; systems electrlclty)

n;riﬁg :he term of ny study, 1ntermed1ate gfade puplls com—

'

‘nﬂe vd an average of three unlrs As.a.pupll.works in a unit,

“he mav choose among a varletv of Cearning r&+wawv¢. These re-

%

,ourtus _vary -along a number of dlmenslons - the developers"aim

P
Uz

t” pro"Lde 'rhe optlon pf uslng a varlety of- 1nstructlonal

ey

“srtravegies to teath the same behav1or or concept” (Champagne &

Klopfer, 1974 o 140). f
;Hure'are flve klnds of learnlng resources used with

Lreat frequeq"v by the 1ntermed1ate pupll ?hey~are: Lessons,
CRERSTAR (mxnza*“re exploratlons) RIS's (readingsrio science), sAts
(s;udedt ac51V}L1es), and Sliate (self: initiated independent. ac—‘
iy:ties) ‘{J?;ﬂrfxmwltatlons to explore] are not used often’
7odt.are nentloned later ln thls dlscusslon ) Resources vary v/"
_JLORg at lea s wo.dlmenslons. _They vary in terms of a read-
ing'wversus, manipulation requirement. In_some; the pupil will

end ﬁost ofihis timedteading; in othets; ripre time‘&ili_be,
spen:_in‘actually'eartying-out‘an“iovestigation.'”Tﬁey:also:
.var} in :be extent to-which specific diteetions are.given to
pupd la and the extent *oAWhich'specific .as opposed to more.“' . .
zio ba‘ oY though* provokxng questlons are asked of pupils. .

"

\ Levels,'unlts, and learnlng resources. are put together
Sty
s

as 3119Ws. Assume that a Dupll "has completed all the/unlts

~

in. Level C and is now ready for Level D 'The pupll may‘choose T

Aruitoxt provided by Eic:
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cnb tuur un1'~ Luvel Q ro begin uorklng in.  The teacher 'k/

: Tmay steer ajpupll away, Erom a hl"&ﬂ unlt because 1t is. too'
\

dittlcult or because ‘chere are already seVEral students ip - ,m.;"
‘that unit, placing a strain on. the llmlted materlals available-i
atherwise,.i is_the*pupll s choxce ‘Assume the pupml has
7"‘-_ch0sen to ‘work in tHe Dalton unrt (acoms and molecules)
'*['_ FlrSt he w1ll get a. plannlng sheer for thlS unlt Plannlng 'ﬁi
sheets have a seties of squares whlch the pupll in consu’ta—
‘tion W1*h the teacher fllls in with tﬁe codes deslgnatlng
sam sample of the many avallable learnlng resources’ for Dalton, :
The plao wlll contaln some mixture of MlnEx s,-SA"s, RIS’ s,.
Lessons, and so forth. The- pupll will then begln work by read-
. 1ngnand answermng—fhé ques&*ons tn ah\lnéToductory 1esson bdok-
glet., After chat he is’ f)ee to carry out | the other parts of

- \

the plaa in any order he. chooses At thc Feglnnlng of each
" 7 .- -

class' he w1ll consult his plan choose a, resource from xt‘

(1 Dalton SA 7) get the approprlate booklet and the

assoclated materlals, ard complete the resource When he is
.‘tlnlshed he consul*s with the teacher who questlons hmm to
determlﬁé Hls leyel of understandlng rE the teacher 1s"

o satlsfled the square is crossed off and the Ghlld is free to

"

?o on.ta the next resource . Lf the. teachbr feels rhe pupll
has learded *he concepts from several such\resources, he sug-
gesté *hat the pupll may be ready for’ a, pcsttest If the pu- ‘ V'-J
pll masrers the posttes - he may then choose among threé other

units in Level;D. When ‘e has - ccmpleted a total of three units

Aﬂt “in Level D, he mav go on to Level 7,

- s 'f{

. TR




" cerials and avoid those that require either a gﬂ
e ARE .

\ S —
A . NN . - “ -
RN o i » .
. . ' . i\ ) : .
—_ -+, In theory\ rhe number of discrete,pathways through the
TEe . ‘»\ N A . .

IS curriculum approaches infinity, In practice, however, there-

S554Yes Lo reducé\ this diversjty. First, the teacher
\

v imposes a limir V~“GqurlU5 'hat pupils complete .
4 minimum ngmbérwuf~rcsourCes before th posttest can be taken.
. . . > - C

here is, however, pupil pressure CQ”impose 5n’upper’limit \ -

Ais number.) Sevond, there is con31derable Dupll pressure
; .
rooKinit R range of xcarning resources in whl ch they en ager

‘

‘I abserved thar ser*alp of the leafnlng resourges wet

ustilg used and others were never used: When'I a
vned reacher aﬁéut'this, hpmstated that studeﬁfs“ fyitate to;‘
.¢5vw ird “learnirvg rwss-rces *hat involve the manipul tion of ma-‘
at deal of

inivieIve or ant ameunt mf reading~'o carry them'through.

©

cation of Sc ence Lab Activities

ey

§ were 1nterv1ewed at’ length ‘about’ “the ..
ids do in sc1ence..‘ The interviews were re-
ed, and Lontent—analvzed fhe 1nterV1ews

.

elicit the pupil's terms for ‘the various.sac-

she rel”*ionship' among- actiyities. Hence, I

v ask a very general question like, "What are

Hlngs klds do when they are in sc1ence7“ - In

'each"suhsequesc int erV1ew, I would alsn ask some questlons de-

¥ .

. Gxg red\'v discover &hether'the presentvlnterv1ewee saw the

[Aruitoxt provided by exic 8




same activities occurring in the science lab as -prewiously

4

'lnterv1ewed pupils.

D.L.:* 'Tommy, I'm g01ng to ask you a series of sy
' questions about:-the different kind of
things that kids' do when they're in -
schogl. S¢ what we'll do is, I'IL- .
. . ask you about different places in the : ) ’
S school. Let's start with science.
’ What are. the different things klds do
when' they re in Sc:.ence'7

* . Tommy: - . We make- exper;meéts for our self- sélected

We-just ‘do our unit.  -And for our self— o
selected we mix stuff. : :

D.L.:  What else do you do?

S Tommy: . Vothlng\else fﬁat s all I do.
D.L.:  That's all you do? . e \‘
‘Tommyt Yeah ‘ 2 }
-D.L.: Let's égzuvou re in vour unit. What aré

the’ dlfferent th;ngs you do in your un1t7

To§my: Well, you. JUSE get the Iesson and you do it.
1{. D.L.: Is it just leéssons? What else do you,do oL
: beSLdes leSSons° . . o ’
e » S fdﬁﬁyf MlnEx s and SA q that s all. -
,D:L.:A'ﬂ  w?a;~e1se do you do in Sc1ence7 o
Ioﬁmy:’ ‘Noth1ng$‘ . S - C
“DLio tDO.YOﬁ Pia?iin'Science?A o ~r ;/‘ )
thpmy: Yeah. . '
. }D%L.; What do you play with? - ‘ - ..0;
* ~ Tomimy: "~ They haye‘games up tﬁere like.Maﬁse Trép..
b.L,: : . Qhafielse? | . o
\iéﬁﬁy: Théé‘sﬂall._, - -
~ o \
: l Ve 1 "
o R o R ' S o L
e e e

Aruitoxt provided by Eic: . . R . i . -
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e -
. v
oL what about”pfaying with the aﬁimals?
Tommy Oh yeah, we play with the hamster, we
) - lowk ar the fish. '

E&r.¢§amplé,fTommy‘wés the fifth pupil infefvie&éd.
Grher pupils'hadvtiéimed.to "play in science,"" so I asked
_himr@bdun“fhiéj ‘From thé in;erview With:Tommy,bwe'leafn |
:har}gupils "do" Lessons,. MinEx's, and SA's. They aiSsz o
"siay gg@és” (i e., "mouse trap") and theﬁ'"play'with ’ -

ccatkimals” (f.e_, play with the hamster and- look at'fish).lh

- rge

Lok

O

ifreen such interviews with fourth and fifth graders.of ..

sexesd vielded sufficient data to conétruct;the taxoﬁomy

2L acrivitie) shown in Figure 2. In addition to eliciting = -

doin

P .

o Ao l..n.x:;

oy .
Vworking' or "fooling around,’

on

W

. N L) . @ ‘?v
4t the phrase "bugging sbomeond

\\ N . - \
*erms and thef; relationships, I also sought pupils!

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

' meant. I also got. infor--

the meaning of activity terms by observing_é child

g sumevhing;lthen aﬁking'the <hild directly, ]'What are you

~tl

?" _(Henceforth, when I use a term like "making" or
. . ‘. >

I williuse it with the meaning

4

Back activity caregory and subcategory will be used as -

an organizing rubric for describing the school life of the
_ or the ~ .

+ science 1

cquoration marks.

ERIC
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ab To illustrate the working category, I have -

- Gk
! 5 R . &
B = ‘ T v

" CHenceforth, whenever I first use a term or pbrasevwhiCh
was elicited or overheard from a pupil +it will be placed in:

‘

11 . . - s
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chosen an eéisode from my note¢ that, in many respects, ‘is

typical. . Two*fifuh-grade girls; ‘Karen and Barbara, are
o ¥ - L

"working in Volta.'" ‘Both have worked on learning regources

tugether, and by now they have completed several of them.

_ Karen and .Barbara ware both good students. They are .conscien~-
tiouéw get goad grades, and are well-behaved. They.are seated
together at a tablg, both reading from an- ITE b&qkletm

2 . -.Barbara: (reading aloud)  Youw can hake‘a homemade lighfi
PR , * bulb. that werKs. ™ (She goes over to.the shelf. -
o : - and_brings back- the igdicated materials.)
Barbara  (to teacher) It says you need a pencil switeh;
~ - what's' a pencil switch? - (He shows her ‘how" to’
' make one.g : s - ’ : -
. Barbara- What's an ITE anyway, Karen? ‘(Thié»questﬁln .
. “3 ~unanswered, they continge to read.) .
. Barhara Are vou done with it aiready?.x
Karew:  Yeah. -~ ™~ ‘ '
: "Barbara: -Good, then you can do this with me. (They write
. ~on a-clean page of their notebooks: - ITE Inves-
- tigation ALY B - :
- Karen: 'VWhatvis this ITE? o J, S ' / 1
B . o . i
Burbara:s Electric direuits. - (The girls begin to make the
: light bulb. They are ‘having some trouble with.
s wire strippers.)’ - oy
¢ - FKaren: We'll never be strong enough. ]
Barbard: Because we're girls, maybe with‘women's'lipm, N
Karen We'll never get done with .this. (Thgy follow
: " mhe assembly directions which are punctuated by
- questions. They write answers in their note- .
2 *hooks. ) “ ' ‘o L
IS ‘ / :
4 oo . N R
B S &

Q
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}Kﬁten;"‘ Hev_ arbar; yOL know what? I think it'was
v _suppesed to light up. We: d1d it wrong

v'Barbara:(:x thlnk iwe have a dead bulb
. KAren;' 1 *hln& we haVe a dead batterv

Yaren: y'(to reacher) Is. thls a dead bulb’ ‘%\'
‘Teacker! It shouldn't be. (The gxrls write’ up their ob:
’ _servations, notxng down exactly what they did, )

o .- Barbara: I like Volta (the unlt)r
'Raten: S0 do I, “but we can't get anythlng to work.
o (They had,. 4n fact;, not reached the objectives
in the two investigations they have worked on ‘in
“the precedlng two weeks.) .

'

Barbara: Da we have music next?'
Karen-.- “Yeahl I think 501

(Ihe vxrls put away thelr materials and folders,ahd move .-
tlose to the door apd sit quietly wutil it's time to ''line
.up” and leave.) o R ‘ -

By rere'rlng £o Fxgure 2, we can confirm:that.these two
girls are worklng throughout this‘epieode. They are ”doing.'
an ITE," or,“wbtking3w1th eleccricity %t one point, Barbara
"geés'materialsﬂ.froﬁ the shelf; and, later, they both "write
obsefvationS”?in their notebooks. The episode also reveals'
tbat there ie a’seqaehce to all these workiné'actifities.;

s

- ‘Ideal;;, the sequence will’ look llke thls

F e s T 1;, Get "folder from flle cablnet (gettlng)
- . .2.' Get out plan (or chart) and dec1de what resource to

) work on (aettlng)

& . ’ L
L3 et -approprlarevresource booklet from thg gck

. o (getring) . e 3

. \

PR

ing

~ Read. it (dqing):v‘
. ‘ R

o
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'

5. Ge" ma:c erlals 1nd1cated (gettlng)

"6." .Follow alrectlons for manlpulatlng materlals while

e - answering questlons (doing) . . 4 . .
7. [ Write up observations and/or answer’ questlons
' v(wrltlng)
.8. ' Correct from key and[or conference with teacher

. (talKing with. teacher) . -

oﬁw Put away’ matertals,'e (gettlng) R . ‘s

Karen and Bafbara follow thls sequence very closely, wh1ch
's not alwayb the: case More often the sequence is rearranged

or infercupted Another eplsode w1ll reveal some of these

'1nterrugtlons ' Again, there are two flfth grade glrls who"i-/

are good students and who regularly work as a, palr .The two«» -
rls are dolng an SA in Beaumont (whlch they started in thép

Tast clasq) “'The SA is fa, crossword puzzle The clues are,

.questions on the drgestlve system,

s . ' . Lo

ﬁ?am:_- . 3l down waste or leftover R .
v ;'Sharon; AL already got that one. R
“Pam: .wWhatAlS_lt?" o - ) ;' o _ ' %
) Sharon: Scrap. o i | . ’
Andther~b Are you s;ill on BeaumontrJ Pam, you re,'.
0 girl:® * never g01ng to get out of that one.
“Pam: ‘

.;«27 across, when water evaporates it changes
from a llquld to-a gas.. )

Sharon: Nhlch one was that? o

. Pam; .7 .across. O,K., your turn-
. Sharem: 16 down.' Readsit,l_lldon‘t_know what it 'is.
) ‘: : N F’ - . .
— 15, . g ( =




» . . R

. ) ) &7 s
~ Pam:: " I don't. know Ll(he
v - A_(Séaron starts to. draw a flsh on a blaﬂk space on her

booklet. Pam traces over the lettexs in Beaumont. Then
they d:scuss ChrlstmaSApresents [date = ll/261 ) '
3 . .
: Pamsb . ;We put everybodv ¢ name in a hat; that way we
" can buy bigger presents.- (They watch two boys -
~'making moleuules out of. colored balls and

sticks. )
B Pam:. I'm never going to pass this. K

. Sharon: I got another.ode I get‘all the answers and

: you just copy them down. .. (This is indeed
what has ‘been happening. ) ’ ? . s
:(Pam gets up and ooes to the’ teacher ) o . 7
Pam: (shows him the SA) Mr._ - -, we can't get
'ths one e

Mr. ' - : Come back to it later -. (She stops to tease a

boy before returning to her .seat.)

'“Sharon: What's 13 down, molecules of chemlcal spbstancas

. o move through a membrane by -this process? = . .
:A‘N . Pam: ..{h”bh " Sharon, we had that 1n the MinEx where we '
v T st work with honey
ik - Sharon: 'Get it. _ L . ‘ ‘
f,'/ Pam. - .You get it. | , R -'- N .»' e S
/ ", Sharon:. Y. I'm the one getting all the answers. I

(Pam léaves to get ‘the MinEx on honey and membranes,
‘ Enroute, she stops to "watch the fish" for awhile before
< she .geta. ir. .. The .feacher. Has (told them to put their o

things away.’ The girls do so. They will ‘continue "doing
the SA" next -time. 7 o S
‘The sequen"e does not end w1th ‘a conference w1th the
teacher nor do the girls, flnlsh the "SA: Themx mlnds‘wander
H
o and when they 1eave thelr seats .zo get thlnos . they flnd 1n-'

terestlng rhxngs to - look-at or people to talkﬁto Thls takes.

Aruitoxt provided by Eic: . . . c A




place iﬁ class time where. the'norm is workiag As we see, how~

i .
-ever, Pam and Sharbn engage. in’ some fooling . around .and maklng

These ac 1v1t1es plus playing, occur in class time only as'.a-

break in the normil vork'plan.»~When a.ch;ld is ‘in the lab on

’ sel: selected time, he or she .may spend the entire visit making

B

1or pldVlﬂé ot

'xhe dlver t"'df‘maferials in the science lab is ﬁtilized

"

Hv eblldren on self- selected visits 1n making varlous "econ-

uoct;onh." Boys.pse the tlnkertoys to make.’ contrapplons,”

YT

dlrpldnes monsters;" and’ so on. All of the childred rbut

_fiigér%‘wiéh blastef_bf—paris;, Vlrtually every,ehlld had gade.
atAleast one ''plaster easf " and sehe'bad.made theﬁ on asbﬁany
Das 10 sepafage occasions. The maklng oﬁ plasser flngers began
©in October and peaked in February,.w1th somefchlldren still
making *hem ac the end of the year Thelr sklll in maklng

them - hraduallv‘lmproved and varlations (dylng the plaster Qlth

food coforing) were 1ntroduced » ChlLdren also’ made casts of
sbells and coins wlrh plaster -of- parls and clay Batterles
LbWLtLbE\, and llghf bulbs fbrmed the bulldlng blocks as puplls.
made lengfbv electrlcal CchulcS The'objecc was, like
'bulldlnc a block.tower ko see how long'yoe cbuldbmake the

~

~Clrcult and szill get the bulb to llght

Ve

1‘“%espec1ally rhe foufth.graders) enJoyed maklng casts on. thelr o

:uﬂklﬂP an expérlmeht dnyolveé a certain degree of re- v

straint pot present,ln these more-free-form maklng'actxyltlesf

-,

,
F.\.v
-
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Thevcurriculum desrgnates this attivity as an SIIA, or self-
lnltia*ed 1ndependent act1v1tv ‘Pupils £111 in a sheet that
dasks *hem o list the materlals thev use, the ameunts.off

‘I, each; nﬁa’ ““ev do Wlth the materlals, and what the results

S In an'lnuervlew,, ally a fourth—gradefglrl had thlS

v

tO: saviy N . . . R . o o

:_,",' ..v‘ ( X . ) - L . ) ) ,g ‘
’ - Sally: ' Well, sometlmes I make an experiment. Like
o my glrlfrlend and I once made an experiment.

s . We.put 1/3 dixie cup of lemon juice and sugar

in it and we stirveed it and then we put it in-

) the freezery , |
. M . Vs

D.Lio And what happened’
.3, N Sally: ) Then in :Hree days we cdme back and it was
) froven .

= 2

‘This is'a descrlp 1on of & falrlv cyplcal mixture,”'andi

mlxtures are the mos=T ecmmon experxments Glrls scem to.pre-

fer mlxtures chat ”turn out nlce - When there was- snow on the
ground a: Erequent act1v1tv was LOLIECLlng a beaker~full of
4 snow and then adding varibus LOOd color dyes until a. plea51ng

ttecr had beev achleved Boys prefer maklng mixtures that

{

elfher 1ook or, smell ”awful They dellght in pourlng unllkely

o materlals (Daklng soda, honey, soap powdel) together and’ then

M v

heatlng the whole rhlﬂg untll it b01ls .They also seem to

. rellsh.lnTheatlng thlngs, in genezal, because they get to wea"

: asbes*os aprons, gidyesg'ahd goggles. A mlxture-maklng epi-
sode is ehcerpr(d belcw to lllustrate the phenomenon
s

PAFuiTox provided by ERIC B,
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(Three fourth grade boys are in the lab on seLf selected
- time; they -are plannlng an SIIA.)

Bobby: ‘I'm not - going to write it for everybody, get
o © .your own, Frankie. - (At this point, it is’'not
o e elear whether all three will be together or
S ~ in some ‘other combination.) Lo
LI .

-

Frankie: How about food. colorlng7

‘g CJim: o (wrltes and says) Yeast, 10 mlllmeters (51c)'*ff‘“’j’
: o . of water and.red food colorlng P

Frankie:. I'll get the 'snow, Oh, oh, there's not enough

v _snow, A S :

‘y N ' . . : - - N . o
Jimrerteile -need ammonia. :

o

Bobby: 7 Are youns gonna heat it?. -

Jim: ' No, freeze it.

. e . . Ce
, P o

".Bobby:’ Yeast; that s yucky Stuff. - s .
. Frankie: 'Mr. D we. 're done (filling out Sheet) Wef
e : . need you to sign the- sheet

Me. o s O K., put down that vou re g01ng to freeze 1t

PN

B " {Late¥} hff”” - ' ‘ "V !

Jim: . ;_No; Frankléf that's only a half ‘get-a- blg\spoon—
ful. Tt looks llke blood; it looks like a- baby's =+
- diapers. . . " o N ,

.

A-?rankie:.llt's uleedin . . ‘lfv S

- Awgirlz “Yeeh. T bet you. put red food: colorlng in:

Bobby: - Jim, that's neat

= Lo Jim: _Another one of my superwduper experlments
. E .. " (He stirs the mixture in the beaker, then

’ transfers it ‘into a smaller beaker, spilling
\half of ity - o /. V . '

e »(Frankle starts to 1eave buthJim'dfags him back.>

[E . T a
Jim: - (to Frankie) It's your yuck, too. (Frankie
’ carries bgaker to the freezer ) o

! -

2

a

1
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: -(Bobbv ‘meanwhile, has ulso made a mixture ard is heating -
- it on"a hot plate.) . . ' : o -

Aide: Bobby, whaL d1d you make today°

Bobby: . '(laughs) Chocolate mllk o o S
© Aide: 4.;bNo one would drlnk tha*'k R )

'Bobby: 1 w1sh ‘someone was dumb enough to. _b(’ A':‘

Although making ooours in.selEFselected time, . children

greatly enjoy ﬁork.:hat bears'arresemblanoe‘to making;._l

loverheard one girl say, "SA 51's so neat; you use paste and i
" C o .. ,‘ 3 K . : .

it turns purple." ‘Many SA's 55& MinEx's'lead to dramatic

‘sransformaclons in color temperaturenuor matter. - The prin~

c‘pal dlstlnttlon between d01ng a MlnEx and maklng a mlxture :

was expressfwT &d, by sevgral puplls as - follows ' ”When you make

an’ experlment on 'self- selected you can mxx anything ‘you

want,‘when you do a MinEx, vou have ro follow what' s on the

" S$heet.

There are: several educatlonal games in the lab (SLG

-

sc1ence learnlng games) but these are used rarely . lnstead

there are a ﬁew iplay obJetts in the lah - that get very heavy‘

use. There is a game called TRENS R L It is a commerc1al
N vy .

'game and conslsts of a complex series of Rube Goldberg de-
7v1ces When assembled a marble placed at Qne gnd of the

‘series makes 1tsftortuous way around until it drops on a.

balance. beam and shoots a plastlc man into a pool 6f water J'w”

Apermmranomees =T e N L
and drop» a rrap over a square on the board - If the player s N
- N ,,\" o 2 "
. R
. . 20 ) u_:' i ;
= ‘: \

.



- S . JR— . ) . 3 o
Vmouse is on'the'souare' it is trapped and the player 1s
}eliminated. Actually, T . never siw pupils play the %ame
DT - eéven fullv assemble 1t : Rather they played w1th parLs

. of i, partrcularly the. part with the man and the pool
; Before she died in Aprll Rosle the hamster was a

s favorlte plavmate‘of the children. They bUllt pens’ ﬁQn._

-Mrher out of rulers and masking tape, carrled her around in
thelr vockers talked to her, dressed her up, and so on.

©

Two box turtles in. re31dence vere played w1th less often, and
flsh in an aquarlum attracted some attentlon Varlous other -

-thLLts were avallable for play, lncludlng & bat?ery—run motor

magnets and s0° on Other pleces of lab equlpment were played

L wit h from time to time.
. Dne of the ~more 1nt§!%stlng types of play occurred ‘in the
ourse of carrying out a MlnEx SA or other 1nvest1gat10n -
Inxestlgatlons often called for the use of unusual (for. puplls)
.equlpmenc ; It ‘was frequently. the .case that pupils would get
" 51de racked into plav1hg with the equlpment A large plastlc

ringe is used ln one MlnEx for example to %orce air lntok

a solu ion. Puplls sometlmes failed to f!nlsh thls partlcular

1ng w1th the svrlnge. Other materlals which conslstently

evoked a plav Tesponse were: honey,“stethoscope, balloons,
= e berrol

. Lo B : 7 SN T
©o gumbands,' a buzzer,.test tubes and™vack, and food coloring.

"

[
[

1

a. plastlc maze puzzle Fllled with’ mercury, angel ch1mes d E

ﬂ'f fhvestlgarlon because they. got involved in- explorlng and play- ;




N S o : i . o . T

Finally. parts ol some investigations Were,extractqd by pupils
‘and repeated over and oxer.. These 1ﬂClUde for example &
sequence where elec 11c current 1s passed through steel wool

'iibérs‘fw make a nght bulb, rhe use of phenolphthaleln to

;o - . .
~ a

K

tuapge tstorw, and'”iuvlaxble wrlrlng on paptr T-More-,- \

by

over when onefpupll beglns plgylniwwlth materials or parts .t
v
4o¥ an lnvesttlatlon. he ,qulckly joined by others who watch‘ e
:\\\* - or join 1n Here, we turn to the last lmportant act1v1ty
, - L e ;

.. E <3 -

. '/&\\ ate5orv--Foollng ‘around
4 R There are a number of activities whlch pupils c1a531fy
[ as fooling qround. In talklng with them, three attrlbuteo

[}

* of fooling a*oﬁnd are paramount Flrst foollng around 1s not '’

working when you ‘are supposed to be worklng Hence an ac4
1t1v1ty that might be makiﬂb or';ldvlng in self-gelected trme
':is:fooling.aropnd if it occurs. during claés time. Second, fool-
:; :ing atoond is "not allowed.” Wost types of foolLog around are
'ignored:byvthe teaoher, but ‘some , such- as " thtow1ng and mak- R
) - . . o P :
ing a.ﬁessu" '“tracc hisisttention'and earn a reptimand:'_Fi-' o
nally, foollnb around often means "éou'are bugging_someoné,'
or preventing them from dolng thelr work When §Haron and':
Pam draw4p1ctures, watch the two bovs..and talk about Chrlstmas o
-pre"enf in the above'eplsode Lhey are "foollng around” be- ) ”_ﬁ
‘cause they are no” doing their work " When Pam stops to tease %.‘
a boy,_she ‘:”bugglng hlm‘ '
7 observed one. eplsode that 1llustrates several types of

'

" fooling around. »A flfthrgrade:glgl is d01ng Beaumont MlnEx—B.

a o - X l L 3 - . a .‘_=;.
- ‘ ‘,A‘ . | o , ,23i3~ s, o S
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witiech reguires the e of she gets her marerlals i
Toderther, a béy "eal "W;hé honey, squxrt some’ on his flnger
‘ '
ed nben wats it This uttracts <o nalderable attentlon but
Tene Children abvidusly under rstand HVblene because several of :
e alweaddivivasl phnils whe take honey. in the ensuing half-
Louy poar Ioento runnue depreéssors end lick itkqff of this, *
wlie puplls® Thug’ the girl by ¢ % ng the honey she" neeus for S
her ygngxf 4Th¢y are not wnrqug.'but are instead talking and .
4 i 3 - -
sowing amens themselves ahout hdneyeand"sweet things. They
- . . . o’
LTheR peach ot her wi :H hongy and use the tongue depressors as o

~ Ty . tEl s n' 7 I3 v )
art s Urbhroaging’) Meanwhile, almost all the other pupils in  *-
i . > B . . - - . . )

. . s ' 2 ) o - .
tResreom not invelved with the.honey [fracas. “watch!" {t taking <

east s in whick the whole olass fooled around were

Lootouncemmon, alzhoush the honev episode lasted for-almost the
enrire period, which is rare.. These incidents were inevitably - .

sparked of Y when a pupil, in the course of working in a.unit,

hegan doinge an investigation whlch was novel for the whole
. ° o b :

class.  For example,. two bovs began to. dleECt a frog in a

. :% inkx, and this'captured the attention of the whole -
b N ! . . .

Siaas, aa did orher projects involving a water siphon, a

sradent-constructed device to measure blood pressure and so

voonciude thig sectioﬁ. my lasting impression of the

Terte 10 k. of an oatmo ,nhere of movement and exc1tement on




. _ e ‘ ' "
-7 the part i%punlls at dll riwu Although the various -activ-

ities are semantically discreet, they blend together behav-

'/‘ X . o . ) . .
iorally much like a "mixzrure.” wirh the outcome being just as

unpredicrable. In the next section, 1 will;reportfthe'iesulﬁs,

ot a Hekav1or observation ‘tudy The main aim will ‘be to show

she reldtlve trequeneles of the act1V1t1es llsted in the pupil's

cognitive rap of the science lab.

R ‘ R S .

Observxng,PuoLLs Behavidr

as @ partlulpént obserVer I can.layeciaim to a degree of
nvutra;iav and have trled to convey ‘the essence of what the
Qscxepke lab is like~ for 1ntermed1%te grade puplls Neverthe—ﬁmw,ﬂw

v Lgss, the picture would remain essehtlallv ancomplete w1thouLJ

sope indicarion of‘the relatxve frequency of the varlous_actly—'

'i:ies‘dis;ussed,abuve‘ Usiny a behavior observatlon sLale ‘1
observed each of the 890 fourc“ and fifth graders on five oc- -~—

vasions durimg class time and on five occasions during -self-

i ‘selecred *1me (see Foo ‘note’ 1, p.'l) App;oximateby one hour
e OF obse vxng was. done each school day for a month. - Fifteen

- S .

’ ~different activit ‘ies were coded, in addition to whether pupils

-

were in wroaps and ‘their locatxon In ‘the lab at the time of"

the obaerva ion. (A s&mple coding sheet can be found .in Ap-
Y

-

: pendlx A;) The activity categorles and tnelr deflnltlons were

: “akew From interviews wlfh puplls.
The re,ul?5 of the activity obserVatlons are shown in : $

Tabfafl for the twn times. The absolute frequency of an

e
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acrivicy

over all pupils and its frequency

orhers (expressed in percent) are shown.
. . .

-

relative to all

-
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As opne mizht expect, there is less » o7y during self)

i
selected rime and more ;. Surprisingly, more »'u.'irwas
recorded in class timé. Over rhe coufSw-of the year, I feei
rhe iwo[;eA vin §s.are,mgfc Qcar1§'even in the amount of playing .
behavior. In other respects, the two settings are quite simi-
lar< Nore that verv, little time i8 spént in vlnifqr}fsh»ﬁng.

- .. This is due ro Lhe lndiV1dua11¢eo nature of ‘the cur—

.

riculum. There is very little 1nstruct10n geared to the whole

. claws. Ay we will gsee in Table 2, although‘quite a bit of time
- . A} ! .
_ig spent in o .., only one-fourth of the rur®"'s rilx with each.
v . .
. other is ‘.o-0 .77 in nature. . Group work seems to function’
i H P T ‘ - PR . P s
primarily, then, to facilitate pupils’' nonagademic interests.
s : s _— L RN
.+ Notice also tha: 4 fairly large portion of pupils' time is
o . . .
spent in -7 ¢ things ’
Table 2 7
Bvlﬂv a0 L)bswnr un n Longhranch . o . .
T'w Extert t wﬂmh PuD 15 Wark m Graups n the Science tab —~
. Settmq
Ciass bme = | . Self-selected time
" ' . . Fraquency “Percent Frequency - Percent
[TIVE .r")‘.m. . ,' 78 .. 195 99 . 248 .
. )
. / id :

;]EIQJ!:‘ - j :  >‘ ., o ,\iw. B ; ' - ?.%E.

R
. v




¢
Table 2 shows that pupils spend 20% of their time in

oeoe, and that this figure i.s 'somewhat higher during self-
_selecred vime. - In Table 3, note that children spend a good
deal of time *ﬁ:x'quaroond the room and along the pwrﬁ%amf
These figures are related to two acfivities:‘.k¥*bu and‘wqu-
g TTesafus ss T Children move aroond the room to get things
they need in thelr anesrlgatlons and/or to look at what other
puplls are Jolnh I cannot account tor the flndlng that they

spend less time -» +h. f,ﬂv'durlng self selected than durlng

classe I would have expectéd,just the opposite'to have been

the. ecase, - o -
A - "
) . Table 3
: Brhavvur Ol)smvatxun 0 Longbranch:
= . : Lacaton of Pupis m the Science Lab
’ : ’ . o
A . Setting !
Lataten . Ciass time . Seif-selected time
) . } ‘ .
. Frequency = . Percent Freguency + Percent | -
. /. . R R -
At seat i 213 . 53.3 . 254 . 635
Travshoy ' 76 180 .84 218
Ontuor - 57 193 7T B 13
Periphary . T 43 o ws - 52, - " 13.0
AN

sense of what does in fac happen. Some,further results will{

B
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honefully, shed Lisht onothe activities of pupils in the sci-
r i K T 3 A

“ ence lab. Tha{séme pupils.were also observed in other set-
rings in Longbranch. Lollapsxng across. several activity ‘cate-

gories, Table 4 ;ompareo'the relatxve frequencv of activities

in the. other settings If one :akes the view that acth}tles

are jeintly a pradua; of the partlcular'qétcing and the par-
ular set. of puplls. we can. see what the science 1ab as a

setting unlquelv con*rlbutes to the’ dlstrlbutlon of act1v1z1es.

A
N

Table 4

Behavior Observayion i Longbranch:
Troe Froguericy «f Autwtesin the. Suenre Lab as L.ompared to Other Settings in the School .

o : © . Setting
CAcry . Sewncitav®  (B00Obs)  Other Settings® (1680 obs.).
N 7 Fraquency Porcent . g Frequency . Percent
Warkng® e 390 . e C 482 R

- 1 Geweg nug .. s 188 Vel 2

o o Heirng ' - ]l2 _ ' . 15 l32' 19
Plagnd © - a4 55 - - T8 40

Mk . B P T s
"} Footing Araund " ; - 271 338 R < I ‘ 289 -

Warting » . . V13 : 1.6 Loe2 55

- “"V-The science fab sctudes class tme, a'nd-self-selected time.

"D Giher setts ngs mc!uded Bmck 'a peniod (he mornmg when children
have ndiv:duaiized instruction, in‘math, reading, and speiling; other other . )
v . studes, aperodn the afternoon when children have adhonindvidualized :
’ 50C:at stud:es ctass; and the hbrary where they have gcourse in hbrary skxtls A

'»Nqnum) 5 here fomposvd of cdtegones numbered 1, 3 6. and 8 from Tdble 1

"J: Halping ‘s rnmposed of cawgones numbemd 10 and 11 from Table 1
]
N ¥ Fgoing amund 15 romposed of categories numbered 4,5, 7 9 ang 14 from Table 1
. . 1 < /
[ W L § . . ) R .
.28 - o A

. .o T . i~ . ) ’ . g

X \‘1 - ¢+ 7 - . o - ) ) .
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- The muin finding. is that pupils spend less time work’sy and
- . / . . .
~:i"+ iy in the science lab and, consequently, more time in

» . . 7

N IS Pt Feoetfes svepnd, These differences
/ - . il T e : ‘ ' o ! L . :
anuld be -due td a teacher gffecr, but I think’this explanation

is-highly unlikely,“‘lnsfead, the Islcurricﬁfhm provides far g.

/

more opportunity for these last’ four activities to ocecur than
Jo other urricula in thé school:  For example' in math, once
a'child has his lesson bookler he is stuck in hls seat uﬁtll

he is finished with it. In sc1ence, chlldren get ‘booklets
L. . N . ¥
andvmaferials for investlgatlons, .Seéond, puplls are encour-
. S ST
P arod fu work in pairs in. IS to a much greater extent than in

ufher rurrlcula,.and .consequently, there is more v151t1ng

Finally, the presente of a wondarful varlety of materlals in

*he lah invites maklng mlxtureq, unsrryctured play, and im-.

' -
, . o

prumpf“ foollng araund . B

o
&

Table 5 reinforces the figures presented aBove and the
: cammenth that I have made as a part1c1pant observer < Pupils

da‘indeed pend more tlme 1ﬁ~groups in sc1ence, 1ess time in

*helr seats, and more time mOV1ng around the room. Perhaps

S .

b' now *he reader is beglnnlng to share my 1mpre551on of an
/

a wohphere of movement and ex01rement

—
r
st
“
s
AN
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) e i
rd
. N ) : Table 5
. E Behavior Otsprvation i Longhr.ﬁxc_h . )
. Pupris v Gioups and Thewr Lacatoifin the Svience Lab aid Other Settings
-t I . o 'Sel}mq.
- Sceence iab (800 ok 7 Other settings (1680 obs.}.
> E T 7 Frequency 0 Percent- Frequency - Percent
Pupils i groups . 177 224 o 124 ' 74
i L_._g;ca!tdn ' o )
_ At seat . aer T osBa . uss 707
S Tawneq - .~ oag0 - o200 . 1@ 103
R N . - . RN N s R
On floar. 77 62 . 78 m .66
Perphary : .95 19 74 - 4.4 '
A ’ o
i\ . ’
AN e

a”

. - Let me brlef;v conclude this descrlptlon w1th a nord on;

puplls attitude. t0ward the sclence lab. The word in thelr‘

HRY

vocabulary rbat ‘carries the highest approbatlon is neat,

.

. and I ﬂever heard "neat" uttered more often than in the lab:

“e . S o /
e
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P
S APPENDIX A -
L . . '
Pupil Obs
, 0 © . .
. o
.t *
. Hameroom’ .
Jate, b Tonel . Teacher Place
) o . Time litervals .
e 2 . .3 T a 5
; ) . -
. o ) -
R —— :
. . ‘o P . -
g . 3 ! o :
T s “ir - e A 0
L waterinigcbstenaiy o 1O l ‘ R '
‘._,“k.: — il - TRy o "
Adagitteamrg .
Takond won acde, Wit teacher. 1,001 e :
e e N R
f W o. .
1
: Logaton Docke A = AT 3841 Plé}:er- Codp 1 = Brock .-
. A B Trguetiag T 2 - Other Studies
(SRR Hogr, at-play table o 2 Ao
G AL tegcher 'y desK ) 3 { gy
T aibibe . 5001 -
b Penphery .- ‘ G: - S 88,
G - Ot of the roony .
2 Faoling around )
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