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" Using Video to étudi Cognition

cogntt:ue psycho!ogcsts towards . 4unctionalusm, oncorporatlng 2 studr of
macrodeue}0pment. rather.thnn,@acrodevelopment, and focusfng on problem
solving strategles and compensations, rather.th;n stages. Three'aspects ‘

lnherent in the learning pro;ess have been expanded from the earloer modef
5 ~

. o , _ ¢
abstqgctlon,' A b . ST ~ :
.. - : . ” "‘ ."‘ .
Aspects lnlierent ig'gghrgigg -
: 3 AN 3 . . IR
Self-requlation .- ' ~ ' . 1/; o

: _ \ . . . . .
"Self-regulation refers to the active processes of assimilation and

accommodatibn, As biological organisms, Tearners are constantly.  __ S

reStructhring-ang adagﬂsn . They make re!ationé and inferences about Ettioni
and events and then test out these vnfercnces in an attempt to-make mﬁaning
out o? the world.. ' S BV

i ox oo K * ; : :
According to Kuhn and Ho (1977) the importance of self-reguliation has

hrobabﬁy‘beeniunqerestimated by educators. These researchers asked children -

to determine an unknown variable in the baéic isélation of chemical-ta#k.‘

Some children were alloudd‘io plan the;r owri sequence of steps, in effect.to
'

" test out their own hypotheses.' Others served as yoke controls and were

required to do the same steps.as'tbelr yoke, In other 9orgs, the P B

experﬁmeqtal group dgcided what chemicals to mix in order to determine the |

! P ! * *

"correct-combination of elements in Beaker x. The control group was told by

the researchers which chemicals to mix, the direbtionS‘determined by, whatever

-

a-'-

actions were performed by tQp yoke in the expertmental ‘group. . Hence the

-.." ! 3 ' ‘g" o
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"' Conflict Resolutjon - -
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subJects in the-control group per{ormed the tdentscal actnons but they could

not test thtxr own hypotheseg. Hsgher level strategios were touna to exnst

-

on a ssm&lar task serving as a pqsttht for those subjects allowed to test -

P *

their own hypotheses. -~ - . - 1 X

- » . -
.

« : » N ..

e
. .
- .

é'study by Karmi)off-Smith agg Inhelder (1924) ilfuétrates the

‘e . . . - . .

1,

- importancefof,confl!tt’reso?utioq. These researchers studied ehtldyeh’s-

«

balance on a, 4ulcrum. Ihey found that the youngest chnldren s actsons were

representatrve ot thetr egocentric schemes. They Just ‘plunked"esch block

on the fulcrum, wcth no lateral shifts across the {ulcrum to find the balance.’

* ‘
posnt. Their compensatsons, when blocks did not balawce, consisted of

claamlng “that the block Wwas ih empossrble btock to balance or of pushing

L - -

harder on the'b1ock aboue the ponnt of contact with the fu1crum.‘ Sonce these

-

4
\\

\

.

~actions obviously d|d not‘§roduce success, children begaaAtb'explore the

‘properties of the blocks and to try dcfterent positions on\the fulcrum,

‘constructed.

-

Reflection on these actions brnugh about a focus on. the procedures whxch

1] v N

worked (lateral shsfts) and eventually the construction of a theory about

balance.which was assumed to work }br a!l blocks. The first theorr

constructed was a “center® theory (find the middle of the hTock and 4t will

balance>. This theory was over-generalized across all b!ocks_begardless 6f

whether the block was asymmetrically weighted. 1In testing out {ﬁeir
* . $ ’

theories, children met with conflict, Egentuatty, through conflict

resolution, more stable theories of balance in relation to weight were
) - .
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In a m'croanalySts of this data, Karmiloff- Smxth‘and lnhelder found that

*

ch:ldren wlthout a genfral theory were success-oriented and reflected on!y’on

- - [

actions and’ procedures which worked. “In tontrast, children who began with

«

theorues had a theory Sestzng ornentatson to the task and thus were Ted to
y v 4

o : enther confirm.or ‘disconfirm their theories in actions This theqry testing

behavior led to the eventual construction of a new one. Even a wrong theory

was more helpful than no theory in- the long run. Hence, the ti!le'oi‘their

- . . . - 2

article, "If you want to get .ahead, get a theory.®

g ~Re4lexwg bggrgctnon o . ' ' s
. ‘ - . i

The third process in learntng identified by Piaget and the Genevan

School is reflexive abstraction. This process is dgfined by Gallagher and

4

- vf“Reld ast . | - R
o // ", ,...the reflectlon process through which one derives ) .o
L o information {rom.one’s own actions and from thé coordi- :
: AT : p"' hation‘of’a&tions (pb{iihg them into co}respondences,

. . . N -e . Y 4 ‘

i - * - ’ . [ o

. . ' Tinking them, and so.forths\a\prouides the links
. ~ R 3 ’

"between and among expefiences and can be detected even

fin.the very earjiest, and most elementary behavior of

L3 ,

infants, Reflexive abstraction has two aspects: a

. .projec{ion'from a lower to a higher level-~for example,

ad

) 4 ' ‘(/ from the sed%or:motor leve) to the 1eue1 of thought--
' and a reor;anlzqtzon or reconstructnon of knowledge at
< - v | the higher level.” (Gallagher and Reid, 1981, p_.' 235) )
’ ; . Praget (1977 distinguishes reflexive abstraction from a lower Tevel
. abstraction which he calls empi®ical abstract}on: He defines empirifal

abstraction as the reflection occurring in relation to the observables of the
] - . ‘ ‘
a . s ) . \

R
4
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objects. in-th; case of’ the blocks in the é:grmenjiqned study by.Ka;;iloff—

Smith and Inhelder, the empirigcal abstractions would be in relation to. the

'
L}

s?ze, shaﬁo, weight of the block, In contéast, reflexive absthactibh .
pertains to the reflection which generates' theotjes about balance in general.
. , 2 .

04 most impor tance, howéver, is {hg fact that empirical abstractions lead to

.reflexive abstractions. In Piaget’s model, reflection is seen as a

~ :
spiralling prpcess, each reflection bringing the learner to higher levels.

The .Problem : : '

While thgse aspects of learning have been well delineated by Piaget,

they have rarely been empirically and/or statistically validated. A
. o ' . : ‘ .
microanalygis of the compensations of a few subjects has usually been deemed

sufhcmnt. : : 4 ~ . : - —

1 . ’

Current te;hnobqu allows the researcher “the opportunitr 4o recard and -

éxplore these aspects from’ a naturallstsc paradigm and then to tes;them in

! .

an empnrskal iashnpn. For example, u:deo affords the researcher the ability
to §ilm individually a Ihrge number of sub;ects of different ages so?ving a

problem., These“h}m clips can thgn be ana‘ed m:croanﬂft:caﬂy,uking stop- -

action, fast forward, and replay to :llumsnatn~thgﬁsegulattons of the

=
-

subjects., Hypothesés can then be made and tested §tatistica!l}.

The remainder oflthis papeﬁ is‘the report of a;study ﬁsing'stopzaction ]
uideo.of a problem s;T:ing t;sk with such an approach. The first, part of
this studv 's a repltcat;on, statnstuca? ua!qdatlon,.and extension 04 the
Karmnloff—ﬁmnth and lnhglder study of balance. It’s purpose was to proulde

empirical validation of the ordinal levels as psychologicaily discrete ¢

behaviors and as comprising & heirarchical scale.

-~
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- | ] ' Part 13 Naturalistic Observations

' R . validatibn of Ordinal Scale- . '

‘ r _’ - . . 3 ‘ ‘ . '.. .
* ., . Methed - -
. Subjects . S o s

Slxtr four girls and 44 bors whose ages ranged {rom 48 to 96 months'

serugd‘as 'subjects in the study.. The mean age of thg group was ?2—months.

« .

qeg erials S v
y . Matertals consrsted of a 1/4 tnch fulcrum raised along the Jength of a

“platform 6' x 10* and a/aer:es of blocks to be balanced, modified from the ~

bottom plane of each block had fuue nmagsnarr points. The blocks Were

further classified by clusters whtch were felt to inuoke the same theoretocl!

-t

principle of'balance (see Figure 1). ) ) *

A group of "helper 5!9cks' wis also ﬁrovided g;ch subject to.use és
he&@he wiéhed. All helper blocks were paintedi blue, to contéast Qith the
bJocks for balancing whnch were palnted green.’ There were six LheTper. blocks
in ally two 2-3/4 x 2-3/4 x i~ 7/8 |nches, one 1-3/8 x 1-3/8 x 1-778 inchos,

« and two 5 1/2 x 2 3/4 x 1| ?/8 onches.
)

Procedure ) | ’

] Each chn%d was brought cndnundually to a. testtng'room (adJacent to the

classroom) by a fema!e expercmenter. The child was. seated at a law table
with the blocks'to be baianced‘plac;!‘to his/her r:ght and the “helper'

blocks" to h%é’ﬁer left. The fulcrim was taped to the table in 4rohf of tho

-~ t

P > ) -

| Karmlloff Smith and lnhe!der task. 'For purposes‘of scor:ng,p!acement,(the , " ‘;
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Xchxld. TJL Chl‘d was asked by the experimenter to try to balance each of the
. | t
- tlocks, one "at a time, on the 4ulcram After each block was tr;ed it was -

-
. * [e)
PR L ’

nemoved so that the subjgct trsed eachijock only oncg. Subjects were

. uﬁdeotaped as they trted each'b!ock. Video eqUnpment was obscured fram the-

- ' .. : -
su&uect s view. T . < = .

L . /\‘
‘ - Measurew © - S ' ; . .

LY . -

\
'\Strategz scale, A scale was drafted from an analyscs 04 the Karmllo§4-~

S [}

. Sm:th _and lnheldor study, assessing the degree to uhich the child’s = | .

-performahce indicated a theqry testtng orientation to the task. The use of
the thelper blocks, direction of -lateral corrections across the fulcrum,
anticipation®gf the effect of such factors as area or weight, and the degree

L . A Y . - ]

.to which the child tested out hfs/her theories about tmlance were all fattors

taken into actount in constructing this sc!ﬁé.‘ The scale was refiqedvth;ough

p1191 testing and expandeéd to :ncorporate five construct ltevels comprnsed of

-

13 operat|onal|zed behaviors as 4nllows: ' .
Level 1. Egocentric .*ﬁ‘ ’_ o ~ ' ‘

1.1 }his behavior is characterized by an ego grientation

o

to all the blocks. In other words the child believes that
. . . h:s/her actibns should balance the b!oak;("Tocks are p!aceu

at any point erratically on the iulcrum and let go, or pushed
'\) ‘ P s
,hard above the posnt of contact, or held horizontally in -

p , place.t’No lateral shifts across the fulcrum to find lhe " .

center of gréoity‘occur. In fact the ch}ld at this Jevel

- frequently describes the block "in terms of a seesaw, hauiﬁé

~

* Y . an'"up" and .a 'down;J,ide.' He/she pushes daﬁn on ope side or "
S . . .

. i .
n «-'/ holds the other sid

-

up'but only one side at a time is the
, . - »

focus, = : ’

\ - L <« . :
1.2 This behavior is still characterized by an
egoc?ntrlg J>i,ntation although it reptesents a\begiqniﬁﬁ .

b »

.
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: fulcrum.. In place of a hand, helper blocks are used

the block ta be balanced in orfler to "hotd the down s8¢

—-
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off a reliancé on the self to a focus gn the

L -

b\ogkf‘ its properties. niffgredt dimensions of the block

are tried as well as different points of contact with the .

o -{:,

up."*
_Even though the prdperhies of the block afe beginningpjﬁ be

Quostioned, no lateral mbbémoqts, no rotations, occur.

Tev g 2. Visual Qentfi £ the Battom Plane.\The wes)
2.1 Although a ;htld on this level originally places

the block on t?e fulcrum in an egocentrlc fashaon, lateral

shifts begin‘tO'ocqur.~ ‘At first they are towards the . ;-

midpoint of the bottom plane of the block. The child appears

to be beqinnihg to form a thegrr (general principle) about
ba!anée, ¢g -ill bocks wilf\ﬁ}Jaﬂéo if you shift to the
middle of the bottom plane of the blocks. The chfid does not
yet haue a stablr 'theorr-in-actlon but is beginnnng to test
aut var;ables that mlght produce success. As the. child
experzm@nts with lateral mouements, he/she discouers that 1he
ovenh;ngs of the block are rolated. ‘A shlft can make the
*up" side g%\down and the 'do@n‘ sidé Qo ;p. .

2.2"This behavior is demonstrative of the first real

theory. The child believes the midpoint of the bottom plane

of the block to be the exact poinf of balénf&. He/she in

~
-

fact struggles through measurement or lateral correctsons to
fxnd thi; polnt. The orsganal p!acement is a VCB (ussﬂal
center of the bot&un plane) placement with the expectatxon

that this is the'cprrocﬁ placoment, re&her‘than an ego

. S
e s

-t
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oriented, random platemknt.

-

2 3 ‘ﬁ!though the child at thts level st:!! orsgona!lr -
pPaces the b‘ock at sts ucB, since this straAeQV daes not |
.worK for mny of the blocks, the fird begms to test out.
whether the vlsual center (midpoint) of the whole blocx
(rather than theAbottom'plane).i:'a better theory. For
example, blogks #1 and #2 have a VCB at point 2. This
brigipal plhcehent will 6of’succqs§fullr SalQQSe.the biocks.’
The child shifts the block towards point 3.
tevel 3. Visudl Center Theory (VO . N

3.1 The distinction betweeg lgbels two gﬁd three is
that, whereas the,placements in leve) two were all arddnq or
at the VCB, the original placementvat'fhis'reoel is a N
bisection of the whole biock in order to fin; the midpoint.
Specifically, at‘leuel two, b!ock5»4n'clusterp two and five
weré placed'originat;y at point 2 and thn shifted to point
3. By lgﬁe%-thpee,'thé.child‘is certain that the whole block :
must be b{éecfed and thus plaéeg these_specified blockg'at
point 3 pri;}naiiy.' : | ‘ " ”

@;2 This behauiof is chardcterized by.the’use-of helper
blocks., Howeve;‘, tiris ?inge they are’ pllac'ed on .top frf Ahe
bfbck, rather than unde}neaﬁh for sup;ort\ Impof(&nt1y, they

o«

are placed on top aof the 'up“ s¥de to make the “down® side

- b4 . N .
come up.. This fact suggestsythat the«child is testing .
whe ther ad&i‘ng a block to the main block will affect balance. ®
ATthough helper blocks are used, all bfocks are placed and

-

- remain at point 3. P | - . p



C T DESTCOPYAVALBE g

3.3 This behavior begins with*an orvﬁf;al VC placement
but the chtld shsfts-the block towards the side with the
'greater area. Since - the UC was the ortgtnal placement thls

behavlor is stull classifled as representat:ue of'k visual

center theory. Thss behavior is most obwious with blocks _‘_d’

| #7,8,9,13, and 10. ln{erestungly, this action occurs even in
. bJQck uio. even though these cofrectggqs‘are away‘f}emithe
’ a obviously more heauély.weightedigide! | .: SR et
o > Tevel's, obea Cepnter Theory segz - i . g .

4.1 This behauior'suggests tﬁat the'child‘has gjuen up‘

the ;nsuffncient theory about the unsua! center and now .

assumes that weight is a factor. However, wenghgrts ;_
determined by uisua} cues; bigger spacev{s aseumed.to,weigh
‘more. Orig}na)'placements are toward'the side with the e/
greater area (e.g., point 2 an blocks #7, 8, 9, 13, 10).,

. Since the child seems sure of this placement as the only 1

s

"correct® one; all corrections consist of a struggle tq.find'

- -

balance anbund point 2.

. 4.2 Here the ch'ild begins to question whether greater
[ [ .
space is really analogous to greeter weight. In the face of

-

conflsct, he/she reverts back to an ear?:er theorr and uses

- ® .
\ the visual center as an anchon point. Correctsons are made o

both towards the weighted side and the'sidé,;&th greater

- space, depending on the block. For example, Cluster 3 blocks

are originally placed at point 3 and corrected togards point.

~

2; Clus 4 blocks, in. contrast, are origina!ly placed at

J\ . - point 3 and then corrected towargds point 4.
Y R 7 S S B S S .
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! A . . i 4 3 This bshavior is chargcterlzed by : reafinrmat:on
. _ e

about the need to bisect the area of the hlocK. Thus

N .

orug;nal placements are again at thts bisection (potnt 2 for .. ;;l

Cluster 3). Correctuons are made, in contraststo LV toward .

-~

the more heavcly weughted sude. :\\-T

‘e

L_gy_&.i{ Weight Theory (WT? - ° ” o

9.1 Here the child has ftnallr constructé; a theonr? | | .

about weaght and understands that |t is the uelght that must . ‘

be-bisected by the fulcrum. Thus, theporng:nal placement is o

an estimate -of this blseckion, poLnt 4 on the ueighted aa BREERE.
blocks; Correctmnﬁonmst oniy of a struggle to fmd % |

madpntnt. . ¢ | ' ' | . ; |

.
- . ~ &

5.2 This‘last behavior entails. production. Becawse the
,—qﬂmxld has a stable understandtng of . wesght he/she knows that | ,‘
- o : helper blocks mist be added to the cmpossible blocks (Cluster '
* 5{.‘ He/she-adds helper bl‘fks and then\tikes the appropriate ’
lateral sh:fts to find the balance point, evidence that the . Ad -

ectproca! nature of distance and w&ught is unﬂerstnod. T
Thzs ordlnal scate was further operat:onatnzed in terms of txptctcd o )

.'bgh‘vior for eqch of the blocks thus qefinnng an :dea!:z:d’ﬁ}ofi!gfor each
' the lengih jwﬁ_i;w

blocks at point 3 ortg:na‘ly and struggle with thss area saarchlng 4or the

leveYl., For example, a chil& at level 2.2 (UCQ) should plac

»

m:dpount. The displaced- base blocks, ‘in oontrast, would be- pIaced orlg:naliy iw
and corrected around the uxggal center of “the bo:fom plane,.point 2, The :':J;
same placement wopld occur with the |mpossibje blocke. With the isrmmetracalslj',
v#nd'uéighted bfocks, ppin$.3 ag#in bégomes the focus éuen7thoug; theéé. -_‘ f?;

L T .‘-;'v | o N

)
g - ¢
» U . s , . ;] . b .
rar rovisinenc N ‘ . \12 : ' L ‘ N . ...
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attempts at halancmgr are unsuccessful .. The child ".ius't,de_ems these as "hard
l‘ - . . .- . . . L ' v - .

: blocks.". : e B T N

- . - R L] ‘ ‘ - . » ‘ .. . . 4 - . ' . ] ) - .. | . ) b R
| o ', Two raters, bi’ind to the"age of the child, viewed the video tagee=and .~
. ,sf . , , Y ' - L

"asmgned each Chl‘d t‘o ope. of the 13 behavioral prohles.‘ .Sinc'e t‘here 'werr' -

- cases whne childrmﬁdi’d not exh:bit a perfect ht to my one- of the 13 .
. < :deahzed ﬁroh?es, the rateré double codbd 20/. of a'll video tapes, .The R
'\". - ) mterrater relsabilaty score was 86/. based on the nunber of perfegt matches
diy|ded by €the ?wmbe:. ofq subj\egts double cade.d. | k
glggger‘ eor L | o ~ - _
‘ ‘.2 -, % The ;alocks were c’ategomzed (see F:gure 1 mto clusters whoch ‘

pstenssbly tapped the same level o#-understandmg. For mstance, L‘.luster 1

‘' -+ .should be the easoe;t group of blocks to balance since each b\ock could be

. LA
v - -

balanced successfully with a theory: about b:secting the base os‘ the block.

RS R Clue&ter 2 tapped the abstr’act:on of,bcsectinggu‘e whole. b!ock rat-her than
Just the base. Cluster 3, the asmetrica plocks, should be passed by .

sub.;ects holding a theory about area as analogous to weight. The weighted |
blocks, Cluster 4, should on!r be pagsed by subJecMwing an understancﬁng

_abnut weight. Cluster- S, the impossible blocks, should. Pe the most difﬂcult

L X

cluster since jt required an understandmg of the need not only to add
counterweight, but also to move “the block on the julcrum to equally palance ]

that weight. .

In order to "‘H‘Eumte the possxbnhty that- success could occur by chance

«*®

this measure was made very. st-mngent. Euery block in the cluster had to be
ba!anced successfuny beiore thc sub.;e:t was coded as passmg that respective
—~= . cluster. It was assumed that for. subjects to pass a- cluster they had to make ‘

an mference about how the bmcks in that cluster ‘were aer aﬁd‘then

strugglo with them to find the exact balance’ point. Subjec‘ were given a
A8

\)4 . . ) - ) . - .
“ : . . . . *

13 ’
e ’ '
' : : . ’ . . e

P
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score of pass bl" fan on- -each ¢ ustgr.. : S "

o R ;- . . Rgsult S o .
« - .. .Strategr §cale - L e

~

The Spearman Correlatton Coe{hcient, appropriate ‘fon non-parame’trlc

. Fx

-4ur.th~er_a,_siess‘dls‘creteness betweon levels the 13 operatlonal ized behaviors o

. N , _ L .
were combined into the five construcf levels which they tapped. Bonferroni t

‘ tésts assessing' méan age d‘i-ffenntes be twéén lévelé we'relsignificant at ,05..

Mean ages {in mths) 4or each Iwel were 56 66 76, 83 90 respectiuely.
Cluster Score K LT
- ‘ L ] -
A Guttman scalogrm’analysis was performed to test the hypothes:s that 8

L4

¢ ' dn‘hculty order ex:sted from one to five and that subucts passrng Cluster 2

had -also passed Clmster i .subjects passmg Cluster 3 had 3156 passed Clustos .('

1 anﬁ‘ 2, etg. The coe'fhcient of neproducly.i'hty was .95 witb 3 coefficient

| ') ‘ . | .
of scalabidity at .80. | o RS - b :

» ‘. | ;‘ : ,.i | i )
The‘datn clearly substantiated tnc' pruﬁctcd ordinal scale of

. . rstrategies. Tho youngest children attempted -to balancé the blocks by .

. . egdcentrical lfr placmg them at random points on the 4u!::rum. 1 the block
feH, which happened frequentw, they dechntd that the block couild not be _
balanced. The Hrst corrections observed. were towards the niddle of the

,/bottom plane' of tbe blncksgeuen when sthese cprrecttons were Obviousir in

. Lo e the ' ong dsuétion. This \(CB theorr was. wentua”r trgné:endeﬁ to include

| the whole block.’ “Visval cenur thearies, uhHe successfil for- some of tho‘
blocks, when generalized to all the blocks became znsufﬂccent Thus children °

euentunﬂy dctoﬂninad that area and wesght were factors, made correctsons

towards, these ﬂc(or's, and finally understood that weight _must be equal on

. . ’ . o
! . « -

Q '

.
. . . .
. . <L . ' . . . - .
- . . . ' . . . .
. . . ‘ « . . N . :
. . ' Vo ' ' 1 4 e . ' M . o T
LY N P B . PP T “ LR a o IR B - o B & B .~ R T L ELN R LN B N [N

N : . : ‘ . -

measures, ‘was der ived rcelding r=.63, p=. 00i fov‘ age and Ievbl. JIn order to , ~

.o
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' both sidé#'of the balance point. . S .-

with the new variable enough to'be success#ui with'the :iuster. To wity
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?he Guttman analysis deﬂhnstrated thav'the Yower level theories were

-

necessary to the, constructnon of the higher levels. The strategies, although .
related, were in no way sufficient to produée ;uccess on the clusters. in:

other words, children, in attempting to baiance the biocks, frequentiy were \ ff<} o
w:li:nq to test out other var;abies than the one tﬁey beiieved to have'an S i‘
effect. For example, children with.a VCB theory werefu;lling to test out the |
middle of the whole‘biock as a. bai#gce poiﬁ\. Thoép with a VC theory were ..7

[

wsiisng to test out the &fﬁact of a shift touards the greaier area; those

~with a belief “that a bisection of the area was the correct point aiso testwﬂ’ '?;‘f

v v

out the effect of weight. But-until they deveioped physucai necessity' (the
wrrderstanding that each block was :ndeed poss:bie), they did not struggie
whiie they were'w%iling to 9ésf out. Qariabies which tontradicted thein

.theory, uqtii they heid fast -to a new theory they did not struggie enough to

‘be succes&fui w:th the ciuster whicﬁ tested that theory.

. -

plications ~ : | .

Piaget’s notion of reflexive abstraction suggests that ieargers need to
reflect on the resuit ‘of their a&tions_in reiation to the theory fhey hold
about balance, i.e, contradictions and the resuiting P'*‘eCtKE: bring the .

-

learner to produce hxgher Jevel theories. Aithough this process seemed

. apparent in the protocois, there was |n§uf€ac19nt data to corroborate such a

<

premise, Thus the second part of th;:/ptudr was dﬂ:igﬂéd to test this

roéntric children would benefit most

éssumpiion. 1t was hypothesized tha

~ from a refiection on the block’s actson, given their tendenc*h}o form R

assumptions about the npie o4 thear .oWn action.\ Accord;ng to Piagot, ~

, R . B :
- . . o
. [ 1 . . L
. : - .
. o PR, ) s P
P ‘ PO Y S ST, o e e L e e . N, R [ o .
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'~"' coordinating the action of the obiject with the self’s acijn should result in
. : | : . o 4 ' ) o\
~ the construction of a general physical priacipl‘\ "Thus a re&loction, via -
vndeo replar, on whether the block balanced or fell" and to whoch side of the e

~ - o~
o N

! {ulcrum it fetl sbould be pro{itahl!. Theory orfentsd chtldren, on 1he.othcr

‘hand, were expe:ted to{profit more from veflect;ogron the- plchments that
. -1

_-' were-:ncons;stgnt with theor theory. For example, a chc!d who thsnks the . 1‘
block will baPance at point 3,,but then sees via video replay that it ‘..' (e

actua!ly balanced at point 2, might attempt to resolve thus contra son,and ¢
T . _ ;o L
'\“t thus cohstruct.a new theory.. . . -

' * . . ‘.‘r .r .
o . Part 11: Effect of Stop-action Video .
. C ethas S TR

e ~ One hundre and twelve of the sqgifcts tested in part one of .the studx
. : wdra ciassified as ego oriented of .theory oriented.r4A11 children who 3 oL
successful!r balanced at least one c!uster of blacks were assigned to the o |
I__g_; category, cailod theory because these(;hildren at least hqd a rule -
that worked for a subset 94 all blocks, A1l children who did not reach

criterion on at least one cluster of blocks were assigned to the Ego

—~

category, called ego gfcauﬁo these children attended more to their desire to

- have each block balance rathar#}han td‘pencral prsnc:ples about balance.

e Materials I , .. 3 . : i ‘ : ~-:-~‘*.—

The maferials ufigxwere‘the same as those in part one of the study.

.

Pro u : , . o :
. ¢ ' - . ' . ‘ - ‘ ) .

. Subjects werazrandomly distribﬁted ihto’one of four different tréathent :

' CDNdlthﬂS, given four tra!ning sessions, and then pasttested. Sex was‘ﬁot

-

controllod sinco a previous analysis (condttlon X age X sex) had shown no.

Q . ‘ L ' ) : ,
ERIC .- - R L] o
S e e

- e
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5|gn|f;cant difference (Fosnot, 1983). . /
. . - - .
» A basic factoria! design 04 two erientation grou s (ego Vs, theory) and
¢

four traaning cowd:tions was used. -Chtldren wererp tested on the tralbcng |

/

- ff , tasks in scss:on qpo, later gcuen four trainingfessions, followed by a o
-,\‘ . ! - o -J§

" pesMes; sesston on the trau’nng task. Bmﬁ’iy, in Tnatment Condition’ 1,

- -;alted the Pregjct Block condntoon, the child was asked to predict what the )

L3

block on the fulcrum, stopped in actxon on t‘e vndeo replar. would do when

. the tape was reacttuatedu ln Treatment Condntton 11, the Predtct Plagemgng

condition, tho child was asked to pradict the placement from looktng at the

. ‘ ’

. replay of the block stopped in mcd-acr just before placemept on the fulcrum. .
. , é ,
-In Treatment Conditton lll, cailed the S mmgruze Replay condltion, the child
saw tﬁe entire footage frnn the first grasp of the block to the end-of the. | -

first clear release of the block and its subsequent balance ‘or fall, Thef;-u

P 5¢
i 0T

A
v chlld in this condition was then asked to summ\r.ze what he/she had Just seen

g Sy
»r

Ny T
M 4'{?; S PO NN ) .

in the tape segment. In Treatment Condstnon lV. ca!ted the §gmggglgg ﬂg e

" Videg cdhd:tnon, the child was simplr asked to §ummaruze his/her most receﬁt '.',7?”
. y

attempt to balance a block.

| The design tested the null Hypothesés tﬁat'the means of tbe pre to
posttest difference within each condition would be theﬂsamé for the'Ego 9roup°l

and that the means with:n each condition for the Theorr group would be the.

» ,
same., No main effect for condition was expected. Avskgnificant interaction

L L
»

effect between orientation and condition was expected with the Ego group

performing the best in the Predict Blotk condition and the Thebrr group’
, N

performing the best in the Predict Placement condition.

eé%gg dir g; gg The experimenter designated the green blocks and f'i-r'

. .

said, "1 would like you to~balance these blocks one at a tame on here (po;nts _ ';:

to the fulcrum). These are helper blocks ujich_ you may use to help vou if
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"you wish." - - -, T

Blocks were ‘thep presented to the chi!d one atea time by the experimenter.
" eln sessions one and three the b]ocks were presented in a predetermaned order.

- - In sess(ons two and four thpt 6rder was reuersed. ' ' -
.3\.

R rgd'sc; glgcg < gg ti gn The’ expermenteéreeented each block, one at
a tsme, with- hends on each side of _the block so that the bottom length of e i

b!ock was clear. Sﬁg said, *Try thls one. At the presentatnon of blocks

v ¥2,4,5,6, 10 11, and 14 the expertmenter pressed the.counter on the video. .é .
i~ . ‘

-. " recorder to zero. After the completibn of fhe episode (child attempted toa<

balance’the block:and it balanced or'felf) with each :h'ehe aforementioned

‘ﬁlocks, the exper;menter rewoun th tape to zeﬂo and said, “"Let’ 5 100K at

you trying that block on teJevxsson. The tape was then replayed untul the
point where the chsld placed the blotk on the fu!crum. The experumenter ..‘

'stopped that act:on by pushing the recorder gwi tch to pause and asked, "What
i 5 the block gorng to do?" If the child did not respond, the experimenter s
.probed wi-.th, 'wsll it batance or fall1?® Qithia responge of fall, the child
was asked to show on the T.V. wni:h direotion the block would fall. The‘ Lo
e#perimenter recorded 3ach,predictton on daio eheets.'then said to the ohild,
"Let’s see.” 'The switch was then pushed_to‘otay and the remainder of the 
episode Was replaxeo for tze child }o obserue'the correctneqs of the

prediction. Blocks: ﬂl 3 6,7,9,12, and 13 were presented to the ch:ld 49r

L]
-

- balanc»ng but no u:deo replay was given, yw< /'
Predict g!acemgn gongltlon. The same begnnn:ng dnﬁoéllons were g;veq

_—_— -
as aboue. During the replay, stop-action occurred just before the chilﬁ

placed the block on the fulicrum. ,The child was then asked to predict the
. . ' . ’
pﬁacement of the block, The experimenter said, "Show me where on the block

. you are going to place it.” 1f the child did not‘understand.the question,
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R L
. the experimenttr said, “Here, oc_hefe, or here?" while moving her fingder

across the bottom of the block fndﬁ point one to five. Predicfides were -

-
- -~

, -again wri@ten‘dbwn. The experimenter«said, *Let’s sée."- The remainder of

-

the, epcsode was thép rep!ared. '.

Summgrizg rep!,x co agg ’ Dsrocttons were the same as in conditions 1
and 11 except that tbe t:pé was rewound to zero :n the desugnated episodes .
ang rep!ayed for the child wltndut stop-action. The experlmenter tndn‘saud,
“Tell ‘me what hapgpned. Responses were-written down,® 3 A, % |

N_,utdeo ggngijtgg..The child w)s preésnted each hlock to balance as, in

the other cond:tions._ Afteﬁ the designated §9§¢odos. the ch:Id was simply

asked, Tell me what happened. - Responses were wrut&gn down bx-the
experimenter, "

IR :

’ ,' Thus in all tonditions subjects wsye-quest\gned on seuen epnsodes dur:ng

a sessxon. The length of each episodﬁfwas the same across conditions since
the replay began with the presentatLon of the block and ended when the chnld

f:ntshed w;th the block.

Pre and posttest gmgj_gﬂg The child was scmpw asked to try and o

a ba!ance each of‘Ahe blocks, one at'a tsme, on the fulcrum. '
' Mgasureg : ‘ - ' ' ' ' .

The dependent variable was a sxmple assessment (pri to post d4fferenc9\

‘of the number of blocks suceessfully balanced.

. * 4 s . Rggg{ts ' T -
- 4 - > '
Planned.Comparicong : e ¢
The mean difference scores. betweep pre and posttests for each of the \

cells wgre_calculated‘and plann{“comparison two~tailed Dunnett d tests were .
done to coﬁparé the performance of the experimentaf groups with the control

groups. No significant difference &as found between conditions for children

-
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who- began uith'an‘égo oriontation.~ For chi%dron who began with a theory

4

' strong enoudh to pass at least one cluiter, thls was not the case. As .

-

v hypo!hesised, a significant ds{ference (p=.05) was found between the group

' Ty
" ®asked to predtct the placement of the . blocks and the group receavlng no video

feedback.r As can be seen from Table l. showung the means of the groups, .

;theory children dvd best in conditiof Il, alehoogh the diﬁference was not

P .
statisticolly sngnafscant wuth groups other than theqno video feedback group.

A closer 1o0kK at whsch blocks were successful!r balanced produced some
further rnsights. :when grouped br clusters, therehy_el;minatung luck ao_a

’ . .
. . -« ’
possible factor, cqﬁﬁition 11 producedy more success than every other

R : , '
condition for the Theory group (p=.05) See Table 2,
Apalysis of Wariance i o - ' .

An'analyois of variénce-with the regressron approachvfor unéqoa! N’s was
performed. Age was couarled. No main effect was found for the uar}ablqs
Oroentat:on (F=,89, pv 35) or Conditton (F=1 34, p=.27). A sagncfacant
(F=2 6, p=. 05 two-wax interaction between Ortentatxon and Treatment
Condition was found. Post hoc Bonferroni t tests showed the inter&ct:on to
be significant at .05 between the orientation groups in condition ll. Uhtlo
this was the mo;t successful training condition for the Theory group, it was

the least succeséfuf for the Ego group.

Discussion

The data showed cooclusiuo!x that for children Gﬁﬁ??ﬁhui alreadr begun to

think about a genera1 means of balance, rather than what they themselves do'

~in a specific nnstancc, stop-action.video |mproves performance uf the stop-

“action orients the child to where he/she is about t\\place the block. This

was seen in the Theory category of children jn the Predlct Placement

.condition. wlth this typc of video feedback the children had to reflect on

20

?

»



‘ dharacter:stica\ly different in tbetr approach to the tranning task.
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* * Tl . \ .
their reasons.for eath placement. "Having to predict the placement just prior

to the continuation of the feedback tape, comblned with-the {eedbtck of the

.\

consequent success oc‘?ailure, helped to bring the hhole episode npto an

‘a train:ng-conditeon, nor was ref!ection on the act:on of the block,

suggestcng that assumpttons cannot be made about the content of the chsld’

’ ol

reflectuon. Repeated exposure is npt necessaroly constructiuﬁ

‘ Ego‘&hlidren, while being younger than the\Theory growp; were'elso

“.'.

\
who made only brie

Response protocols:/ndicated that these children were more otten the chn&?ren
a

djustments with a block if it did not beTance., They .

~were more likely to attribute a faslure to a 'bad block‘ than to thekr own /

y -
placement . strﬁtegy. They were frequently children who exp\oreﬁ the physical

attrtbutes oﬁ eaxh block xndependent of how those attributes re}ated f&;the

balancnng task,- - ‘ T L

Chnldren in the Theorr group understood. at‘1east in part, that th#re

L4

was some rule that could be appl:ed to seueral biocks, if not all blocks, _

that could be dascouered if one thought clearly about seuera\ blecks at a

time, These children would make spontaneous comments such as, Her, this one
is ot 1ike the other one." ‘This wqg‘most preualent when two blocks looked
altke but were weighted'dif{erenaly. Thdy‘it is heasonable to conclude that
children in thé'Theorx group during .training reflected more on the means to

£

establish balance. The rules they constructed were the result of reflecting
on means-end relations. The reflection facilitated by Condition 1, Predict
Block, is not as appropriate a match to the’theory-oriented child’s

assimilatory schemes. The focus of this reflection is not means or theory

-

offented,-but simply gbject/;ction oriented, The thei;;foriented child is

A‘sntegrated system of means-end relatsons. Stra:ght replay’was not as potent.~_

-



. "+ BESFCOPY AVAILABLE

/ i . -
not thinking about 'wh}t',bappeno, but’ "why* it happens., Evidently
reflection ‘on the success and failure of the block, without relating the '_'

.. mead% by which that success/failuré occurred, has no positive effects for .

- [
Y

problem sorvihg in these sstuat;ono.

Al though the hrpothQS|s about tho advantage of t“&'?rednct Block

- BET e

) e

-condltron 4or the ego-orfiented ch:ldren was not supportgd there was a trend

‘for this group to do better in Cbndxtson I than in the other conditions. It

is. possuble that had train:ng been longer than four sessions, a sagnifwcant
dvf&erencp.may have been found betweén conditrons for the Ego children.

Perhaps Condition I‘did facilttate,o.oecentral}on from one’s own actions to
the action of the block mooe than tfe other conditions, but the step from.an
ego orientation to the first theory{fs a‘big‘one, requiriog more time than
going from a QC thoorr to an AC toeobr. |

| The reasons for ‘the lack o¥ succeéﬁ'pf Ego children ln ‘Condition 11 were
obvious during the'data~collect|on. First, because they had no theorr about
3 necessary ptq;ement, the question Qscertaining_placément made no sense to
them and thus probob)y served as_a diotractor. “Many Ego children during
trasnsng were observed‘(:n response to the p1acement question) traccng a
vertical line on the monxtor from \Qf fulcrum to the point on the block
directly above the fulcrum. In other words their responses were based on

proximal causes rather than any theory about a "correct” placement. Otheh

Ego children were just simply cnnfused‘br the qoéstion and appeared to be

guessing randomly. g

Socondlr; this condition for Ego children might have sepuéd as a
negative reinforcer.' For Ego-cﬁildren, the question, "Show me the spot‘on'

the b!ock where yoy aro goang to put it" might have been :Q}erpreted with an

“emphasis on the "you®. Thus the ensuing action of the block falling becomes

. ' . . . Lo
. - ]
. . - . .
L I o NP . ) ) ) . . .

PO SN
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. J ‘ -~
a criticism.of their placement. In contrast, Theory children might have .

. ' s ’ :\
emph35|zed the placement question in relatton téfg theory abou¢ balance,

- rather than themselves, thus the ensuing action of the block becomes feedﬁhck

: . v
to confirm or disconfirm that thedry. ¢ , ‘ )

QOQCIQSgong _ng gglicatigng for _g_ther Research

Thas/éaudy is evndence that whrle reflection in 8eneral can be

utonducive‘to the development of hdigher understanding, when reflection is in !

" relatipn to the-learner’s own question and focuses on contradict?ons it is

more powerful. Such a conceptual understéhd:ng of reflqction is in concert

with the notlons of learning as a constructed, self~regu1ated process.  In .
Y

the process of problem solving, the learner has expectations and hypotheses

WhICh he/she is testtng, dependent on hisg/her stage of deve]opment.
Refléct:on on the result o4 actions related to theé‘ hypotheses is more
conduLiue to learning than simply reflezting on the whole episode.
Assumpt:ons cannot be made that because replay is pPDUIded the learner is
necessarily focusnng on the relevant aspects of the episode. | P,
This study also s@rues{és an‘illustration of how current techﬁology can
be used to study cognition. The use of video in part one 64 this stuay
allowed for a ngfdralistie filming of the self-regulated behavior of the
children as they attempted to balance the blocks. All adJustment;, pauses,
correctioﬁs, and apparent testing of variables could be captured on film and
then analyzed later. Thése data then led io hypotheses about deuelopm§ntal /f//
differegfes in orientation to the task which were consequentliy tested in part
two of the study. : e .« - - P
While video technology was sufficient in this experiment in recording

behavior, the analysis still had some subjectivity due ta human raters mak:ng

Judgements whllo‘uiewing the tapes. Al though interater reliability was high,
< : ‘ 4

Q3 "~

¥ -.'
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current computer technology could alleviate any subjectivity. Ii subjects -\5\_-.
attemﬁted_to solve a similar simulated physics task on a monitor, the

. .

| computer could record all adjugtments made and then detérmine the variables

v - - . o ~ .

the subjects were apparently testing. <L -

Computer programming\also‘structures information into a theory testing "~

~

paradigm. If a child is asked to write a progrim'to simulate the physics of

a task, he/she must construct a rule or formuia to explain the phenomenom.

When the program is run, if it does not abrk‘it must be 'debugped' or
, _ ‘ : : R | ‘
analyzed for errors. This process is analogous to theory testing, a process

-

demonstrated by the video study to be conducive to learning.
The'follo&ing study has been designed as an extension of the video study

using computer technology. Ninety~six bors and girls between the ages aof 8

~and 10 years will be asked to balance the blocks used in the video study. .

Two groups will be asked to do this task via a computer simulation (see
Figure 2); a third group will serde_as a control and will have direct .
experience with wooden blocks on a fulcrum. Thé‘computerlgroups will differ

in that one group willlhave training in programming the blocks to balance

‘while the other group will simp]yvattempt to balance each block by directly

moving the computer graphic. It is hypbthesized that the group program?ing
the blocks to balande, since programming requires_tie generating and testing
of a theory, will progregs further in an understanding of the physics

involved than the groups having only graphic simulation or direct physical : ;
experience.‘ | | | |

This‘study should aliow eduéafors ta capitalize on the more unique

features of compufer"technology‘in ways that ultimately'giue students more
autonomy in e&alu;ting their own thgories about the scientific principles

involved in physical knowledge. More importantly, it allows the researcher
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" to be a more efficient, scientific theory tester of theory-testing behavior.

-~

- ®
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_ 'Bahnce't.nk blocks. ~ Blocks drawn to a 136 scale. Drawinga arranged into 5 clustera.
- Lluster 1 - cluster 2 - cluster 3 Qﬁﬁer 4 - clnster 5.

N ~. § visually symmetrical ploeks' ’ conspicuously » mcmspimm iﬂpossible
' -, : ' , . ueighted blocks nighted blocks blocks*

E A designates baiancepoi;ﬂ._ s o \_.'3.\~ ‘

L designates lead . . T o L

These blocka can be balanced wit.h the use of helper blocks as eoﬁntemigma
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. . . S i . : ! : e "

, ’ . ’ ‘ : * . ' . -

. X . '
¢ ) . . \ .
-~ . . . ..,
El:-:k il Lo " esfeo . rap
¢ * N k] _—y o

' ‘ e ' I it o B .EJ ]e )

o A P
1]
. ) / - . . .
' , ’ o] . e -
. .o |e . P . sejeloele : " p—arg——t - '
[

! L sele'le l‘ o !' ¢ §6815,] w : T «
”. b“* ‘ ! ’ * ’ N ‘\ [

. . / s : '“." . '
| cluator:“,g | R cluster 2 ¢ ‘cluster 3 | cluster 4

S ' ‘ ., . ' . o . ‘ ‘ . oo
. B | ' : » . . ’ : ‘ ! ' LI ‘

- * “ a - - . [ , ;"‘ ‘ - ‘ ¢ 4
LN - - - . - .
N . o i' .
* ' . } - -~ "" ]
N —— N _‘. . . - . ] . | -‘ .. :
/\ designates balance point (turile placement) ' | ' ST
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! TABLE 1 _
* CHANGE IN NUMBER OF BLOCKS SUCCESSFULLY BALANCED '
(" BY TREATMENT CONDITION AND PRETEST ABILITY
. | ~
g Treatment Ca’ndi‘:ion
A . ‘ - . . f C ‘ T
Pretest Ability Block Placement Replay / Ko Video
S U 5 I . 11 BT L A
Ego: | - , \ B
T pre test score 1.8(1.5)% 2.5(2.1)  2.1(1.4)  2.2(1.3)
X post test score 3.3(2,4)  2.6(3.1) 2.948.1) . 3.3(1.3)
mean cbang‘ev I. 1.5 . .1 .82 | 1.17 |
Theory: ' , '
pre test score.  6.7(3.4)  7.1(2.9) - 6.4(2.7)  7.8(3.7)
X post test score 8.7(4.0) 10.8(3.3) .'8.1(4.2) 8.5(4.6)
mean change 1.94- 3.76 - 1.71 .71
* jo ' . . :
*Standard deviations are in perentheses.. ‘
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" TABLE-.2 _

CHANGE IN NUMBER OF CLUSTERS SUCCESSFULLY PASSED

BY TBEéTNENT CONDITION AND PRETEST ABILITY

Treatment Condition

Block Placement

Replay
111

No Video.
'

‘ -
3 r
A
Pretest Ability
~ /
L
Ego:
e . ‘
X pre test score
X post test score
L ~ mean. change
Theory:
¥, pre test score’
o X post test score

mean change

)
0(0)* 0(0)
J6(.8)  .eQ)
.6 .

©2.01(2.1)  1.9(1)

2.6(1.7) . 3.5(1.3)
.6 ‘1.6

- 0(0);

S
'5

1.7Q1)
2.2(1.6)
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‘0(00 .:g4

.5(.9)
]
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: 2.3(102) :

2.7(1.8)
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#gtandard deviations are in parentheses.
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