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the Honzontality Concept ina Group \ ‘
: of Non-Transitiona’ Subjects ‘ R

Y

™~ v

2 euphasls\on the @ gency Of the concepts Of honzontahty b vertucahty (19?5) stuvthere Was ng Specufuc trahsfer of traunung toa ]ar shape other than _

Te reSults of these tra1n1ng studues nurror the results of ather :, \

: ) a'pr’ring studies of Piagetian concepts of the concrete,‘operatlonaI‘penod \

‘o \
(eg ,Brarnerd § Allen, Wi, Successful training is oonnon for tranntuol 1
\

/ ‘ T
Sub]ects, l.e. those wuth some prevuoue part1a1 understandung It remaftns

fore controversial 2 to whetherpsuch cognutuve C°'}°¢PFF; can be T

an adeqiate conce tion of the honzontal ‘thev\are able neuther to represent \
' ] I ‘- J‘ . | v
. correptly ot to percelve accurntelv the horfzontalrtv of the water 11ne in

"v

acquured by non-tranbrtuonal §objects. ' SR t !

|

§
. a t 4ted contarner Puaqet and Inhelder (1956) report that the abuhty The auepose of the present 1nvest1gat10n wes 1o attenpt. td,traun the :

dos. ot become \peneral across all angles of tilt until - the nuddle of the 5 N
, | 0 I o
concréte operat onal‘penod at about euqht or fine years of age. Others, "
v v

. 4 4 t
‘ however have fTund that thrs is often not achfeved unt11 much 1ater and 1s A

2 horizontality concept ina group of young children who wete ndn-operatuonal )

on the honzontahty concept but transitional on what: Plaget (et al 1960)
havé terned the precursor concepts of drstance and 1ength conservatuon By‘ “
iy )

| us1nq a fore 1nten$1ve perceptual-feedback technlque, if vas felt that the

¥ Ly

absent in nany ddalts (Dodvell 1963 Rebelsky, 1964, Thonas Janxsanchunnel 1973!
. o

| ’ . . .
wﬂlensen § Reynolds 1973) ‘ ’ ‘ o
. u . ‘ ' . /» , ; _'} '
In recentvvears several investigators have attenpted to teach the con r
1) ' 5 : '; ‘

‘ cept with varytng degrees ofsuccess Snedslund (19635 had_ sone success with-,

concept could be nastered by’non-transitional subjects, ard that ‘this upder-‘

st}hdinq‘vould\ transfer to 2 roynd-5ided jat, N o e

o 4 "/‘

{ ' ‘ ‘ ool
' \ ethd - 1
aperceptual feedback procedure 1n57year olds but only wrth subJects wo / 1T ‘ Co :
o . . ' ' \v W
ghoved soze initial qrasP of the conctpt. Beilin _et af (1956), usilnq se:cond /‘ " esian’ ’ | / ‘/‘ "
e s N / w// / : o
gfaders, found 2. perceptual confirnation procedure to ke most effective although‘ uhe exgerinent consisted of (@) pr‘etest (b) e" trarnfup session with

, | : , /
it s not sufffctent to produce a srgnffucant transfbr of tra1n1ng effect,
/
‘ ’ ’ ' N »t / i
‘ and here too “an unreported proportuon of the1r sub ects had shovn parttal ndér-
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Sbfees L e R Vo

™o groups of 2 subjects each (tr'aiping ‘vs.‘control groups) couprised c

\
ol .

the sample. All Subjects were frrst qraders (mean aqe b years 9months)

' ¢ r'

) v
‘These childreh weretpuprls at state college affiliated teacher trainrng

¢ Al

| schools n. Bdffalo, ‘New York and Provrdence, Rhode Island, Each qxolp of

¢ N [V

g

sub]ects had equal\ numbers of uale and feuale children:’, ' 0nly subjects f

who failed four out \of four presentations of the water ).me on the pretest v

T ,

were used 1n this study Subjects in either the trainrng ot control groups

who made oneé or more correct reSpohses on the pretest were rejected at onqe.

i

L -
7' Co L
) v \)
Materials
Lt

| A straight-gided jar, 4 incheg high and halfl-filled with clea\r wter

[N
’

Was used for the traininq trials. Bn attenpt yas uédeto ke the water
i ‘

line in this jar more salient for purposes of traininq This was accom-
plished by floating small BB-sized black wax‘pellets o the‘ vater sg- that
S S A Co

\‘ N . v
evice served to accentuate the water line sharply, relative to the other

: stimulus elenents of the jar, when the subjects viewed the jar in the usoal
. [ ~ ! . by . ' . :
vy vith the vater line at about eyelevel, - o )

h'secon@straioht-sided jar, identical to the first, but empty, was
used for the pretest, posttest,: and follow-up‘test trials, An enpty rounded
sie jar similar in size s used for the teangfer test trials, L
adjustable jar-holding apparatus was constructed which was:.used to present |
| thejstiruulus iars "in various degrees of tilt. Response Sheets on which the
N : ' |

odtline drawings of the jars in uarious angles of tilt corresponding to the

angles at which the stimedus jar vag p#resented.‘ A heavy black line represented

' '

the table top in each drawing. This line could be used as a horizontal

reference line & cotld the borders of the response sheet rtself Pairs
Q

" the surface vas covered by approxinately one thickness of the pellets‘i this

sub ects drew their vater line representations wére prepared which contained

"
'

sticks was used to assess length conservation, - !
Procedure L | \_] : R

four distance conservation itens, tio Ynvolving filled versus empty wmee,

stic]l(s. The Sticks were placed side by side and the thild s asked if the v,

" of toy soldiers, dogs, and cars, 4 wooden block about 2 by 6 by 10 fockes \

in size were used tp assess distance conservation;.a pair of B-inch-lonq

l
N . {0 e e et

\ ; .
|

Bretest. On the Hrst day of testing, the child was presented with o b

o o . n
and two involving direction of vovenent. A child vas also given two length

conservation itess, In the filledeenpty distance conservation tést, the

subject was first shown two toy-cars about 15 inches apart and'askedvif" they

vere "near each other or far apart." ALl subjects said the objects were‘nv
~ P . } B \‘ i
far apart. & vooden block, slightly higher than the objects and about 2 inches
] - |

!
|

thick was then placed nidwaw between them and the child was again asked-if |

(N
the objects vere near each other or far apart. The procedure'was then
repeated using toy dogs in place of cars, In'the direction of novement !

: ‘ , o 7
distance conservation test, the subject was first show two tqy soldiers,

one on the table and one placed about 15 inches avay on a'hox S0 that it

vas elevafed about/12 inc%es'above thz table top. ‘The subject was then asked,

i . » t

' i i o '
"Is it just as far from here to here” {object A to object B) as it is from

here to here (B to )" while the experinenter moved his finger from A to B

, ‘

. . \ *
and back again. The procedure was then repeated ysing the toy dogs in

place of the soldiers, ' o o T

In the length conservation test, the child wasvshownctwo B-inch-long

]

two Sticks were the ‘sane length, ALl subjects described the sticks as

. being of equal length, One stick s then displaced 1 inch to the left and
the child was asked whether the sticks were 'still the sanlelength or whether

!

" ore vas longer than the other, The procedure wés then repkated with the

displacenent being made to the right instead of to the left, ‘ Rt

o W‘
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For the horizontality concept test,_the child was first intraduced to

. R . -
i . .

the prpcedure'of drawing lines, on response sheets by'means of four warm-

_up.items. . In two of-these'itemsy.the child completed ’ alpartially drawn' !

" the t p of ‘the water formed a water line.

, and th éhild was- presented with an empty st aight-Sided Jar in the upright ‘

&
}

. geometric form (square or hemisphere) by_drawing a straight line.' In the

: remaining two _items, the child was shown a drawing of a jar withxg dot -

on each of its Sides and was asked to drew}a line from dot to dot. The

L]

purpose of these trials ‘was to adapt. the child to thé line drawing task and

to insure that all subjects had sufficient ViSual-motOr coordination and -

e _
control to draw a straight line.

L4

After the warm-up items, thelchild was shdwn the straight-si-ded jar with

Y

'the accentuated water line, The Jaf was held upright -and the fact that

the top of the al%er forms a water_line was pOinted out to him. The

B experimenter said,, "See the water in this jar’ If you look closely, you

can see that the top of the water makes a line right across the Jar, just

~ - . ¥

like this (E points) Do you see it? .ye call this the water line. This -

/

£y . N . i ’ !

Jar was then—put out of sight and not shown again. The empty straight-sided jar

. . B _ Lo L] .
was presented in the upright position, and the child was given a response sheet

and aiﬁpd/t; draw in the water line so that it would/look Just like the water ®
) . a

-

line in the half-full The remaining stimulus-jar

. \ .. < e . .
positions were then/presented in the following order: ‘straight jar tilted right,

round jar tilged le t, ro;nd jar tilted right, straight jar tilted left All /
“ ) /

tilts of the jars werge 45°(from the vertical.. /_

?
%

E Training. The.tr ining session followed 1 week.after the pretest. The .~ ‘

.items: as described.above, after which héz// '

( centuated,water line and reminded'that
. \

This jar was then: put out of Sight

\
\\

child was first given two warm

\ .

was\showp'the halfffullﬁjar'with the

4 . s .

”

ine by drawing it on a response

positigh and asked to.anticipate the water
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° .

sheet, showing an empty_outline 1ar in the upright posit{on.' If the

\

child's representatlon was cor*ect he was told that,his drawing'was

Mot e et o atem e g - S —

. * SRR . R

S ‘ jagbr*ect. ThlS was explicitly empha§12ed to h1m Ry. the experlmenter who

. e

replaced the empty jar w1th the half-full jar and placed a penc11 first
: along the actual waté& 11ne gnd then on the drawing and noted that ',, RS
they both lay "flat" or like the table edge or base of the jar holder.

A%

.. i "Feedback.':If-thefchild's'drawing was incorrect, he was .so informed and’

-

-
-

was_toLd how to correct it. Again usiné'a'pencil, the experimenter demonstrated
- T . - . . DI
*how the actual water line was flat like the jar holder'baSe and that the water
_ » 2SR > _

- -( " line could not look as the child had drawn it but.would lie flat. When
the child's initial representation'was incorrest, another out&ine drawing
. . i 4 . E . )

. was presented and the child was asked to copy the actual water line from the °*

.

accentuated jar. If this reSpOnse was correct, the child was told so as described

above. If the second drawing was still incprrect, the child was told that he -
' N o » \

was not correct and was encouraged to.do better on the next trial. =
' S A ) : : N '
/q . The above procedures were repeated with the following additional
“ e '

orientations: 30° vxght, Bdb

left, Q° ﬂight, 90° left, 60°-right'-and
60° le%t. Only the straxght-51ded jar was used for the tralnlng tvlals.
\
It ehduld be noted that the angles of tilt used in,the pretest, ‘posttest,
, oo . . . . . ' 4 - . .
' apd follow-up trials were not theﬁeame-as those used on the training trials.
Posttest. TImmediately felloy;ng the last‘training t?ials, the child

was given a posttest identical to the pretest with the exception that the

upright position was omitted. No knogiedge of results was given during -

the posttest.
v . s ] v . ! . /

Follow-up. A follow-up test, identical to the immediate posttest, was

. N . . ' : -
| e . . : .

-

admiriistered in the third test session 1 week aiter the training and posttest

‘session. No. warm-up trials were vsed in the fo

-

low-up session, Immedlately

. afteS this follow;up test, the distance and length conservatlon tests were

7
. -
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- test, and’ follow-up test’ were, scored as correct (horlzontal) or 1ncorrect

- on the pretest as-a warm-up 1tem and was not scored

' test.

-

e-administered.

Scorxng

[

'(nonhorizontal); and the subject's score was. the number correct.summed

across‘the-four tilted“jar positions:

drew their responses freehand’,
’ : . - N . » . - .
scoring a response as correct. .
. . Results

. Training.

'An analysis of Variance

‘

The chlldren s water line representatlons on thehgxetest

e [

The uprlght posltion was’ used only

]
- .

.

Slnce the chlldrem_

a tolerance of fivewdegrees was allowed in -

4

L .
. . . .~ e

ofﬁtheﬁnumberﬂof corrgct responses

revealed a s1gn1f1cant 1ncrease in- performance across test perlods (F = 18 14,

oy .

df = 2 & 40, p £ .Ol), as shown in flgure 1.

A Newman-Keuls analysis showed -
L e . o

| B e e
' Insert Figure

l'aboat here

\

S

a significant'(pu<.01) increase in correct.responses from pretest to posttest

IS

and a further but non-significant increase fram posttest to followeup

For the cdontrol group there were

N .
pretest, posttest or follow-up test.for

ro

'Sggcific:Transfer.

s

,

.

The .fdregoing analysis showed that

L ~

N
no correct responses on either the

v

any of the children.

there was a significant training effect

‘disregarding jar-shape.,/This effect involved a certain degree of“transfer; in’

that the angles of Jar-tilt used-in test items were different from those

used in the training procedure.

jar shape, however,
-~ -

and.snepoard (1974)f

is perhaps of more interest since Beilin et al.

failed to obtain'such an effect.’

" The question of transfer to a different

(1968)

Separate Newman-Keuls

. . .

analyses showed thdt there;were significant training effects for each of.

NG i e

e

,

post-ﬂ :

o



the two jar shapes. For_the straight jar, there was a non-significant increase
’ [ . ) ' o . ) 4 ) . L . . _.,.,

U ' L o Insert Table 1 abo.ut here

Coa

: - R ’
! : : - : -

in per formance from pretest to posttest, but'a significant (p &€ .05) increase |
- from pretest to follou-up‘test; ‘fhis indicated a significent‘effeCt of
direct training’on_the straight jer.; Forlthe‘roundAjar, the increases in.
‘performa‘nce.were‘ sign;f.ficant‘ from pretestf to’.posttest (P& .OE;'_:)IV and from

. ot » ) Ce e E
pretest tb,foilow*up test’ (p &.05). These results ;ndicate‘thet the-.

training effect obt'ained' with the straight' jar transferred to the round

jar, which was not used in the training series, Indeed, pargdoxically,

acquisition was more immediate for the round jar than for the straight jar. . -

N . - . ] . \ s

Cons ervat ion - I}:ems

1 . . e,

On- the four distance conservation trials, the traming group produced
an average of . 1. 6‘5 versus 2. 40 for the control group (p <. 05) On the -two"
length conservation trials, subjects in both the training and control groups . .

produced an average of 0.85 correct responses. Few subjects demonstrated

’

‘complete success on these precursor concepts. For distence.conservation.onlyv :
‘ ) R ,
two subjects in the training group and five subjects in the control groups

s\howed complete success. On length conservation, fibe subjects in the- '

training group and eight subjects in the control group scored two correct

responses. It thus. appeared that'these subjects weke: in transition in ' K

-development of the precursor concepts of distance and length conservation.

'S

ERIC + . .
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B -Discussion
T oo : . T - o e
° " . . . -

The results of the present investigation are Important ih .several respects.

First of a11 t‘gﬁreSults indicate a'signifrcant }mprovement in water line '
. v l \‘ ~
comprehension in a grouquof young, non-transitional subjects. Secondly, the ot
inprovement in performance was sustained fbr a week at which time the follow= _
RIS ) '

'\
.up posttest was admihistered . Pefhaps most impoifant were the findings that

< the effects of trarning transTerred to degrees of»tilt not used in training .
N ';\"v (h"" . - .

»,

.and. to a round-s1ded jar, also not uséd in training. J[‘

u

-

.
., L. )
< s e *

. ,By themselves the findings of a 51gn1ficant improvemenv on the)horizontality

- - . . ‘.

concept foliowing training as measured by the water line task are not that

.

LIRY
-

unusual. Several preVious studies eg. Smedslund (1963) geirin, et al. (1966)

)

and Sheppard (1974) have all demonstrated some’ success in training the concept

What is exeep ional about these results is that successful training was h

accomplished with a group‘of children roughly a yeax younger than the preVious'
. \\ - v
« Studies. Subjects in the present investigatron were codéidered to be non-
transitional ‘on horizontality, while in‘a tranSi%ional state on Piagets'
- . . N ;b . ’ - .

hypothesized precursor concepts of distance and length conservation.

It is noteworthy, too, that previous studies of this sort have failed
' to find ttansfer of training to‘a.jar shape othet than-that used.in'trainingl
\ Failure to find transfer effects raises some'éuestion as.to‘whetherawe can
speak of successful training of the.horizontaligy concept; fFor without trans fer'-
;of tratning, it could be argued that the children merely learned:specific

’

\ behaviors for a specific task and not a generaIized concept. Theefrnding

of specific transfer of trafhing in the p¥egent study gives strength to

. . . . . . [

the conclusion that with a more' intensive training effort, the ‘concept of
4 € - ne ¢ o

horizontality can be acquired in a group of young, nonroperational subject.
- . . . [ SN . N

'
.

-Having said all that, the question still remains as to what aspect or

-

ERIC =~ -~ =~ = 7 o, e
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. ° . “I
aspects ‘of the training effort'resulted in the improved performance, or
. R ] a . . g o - .

whether some combinatiopn of.techniques was required for successful training.
. -._"?_ : . .

A ~

“Unfortunately, thé'résults“bf'thisnstﬁdy'cannot provide a difectﬂahswer

to thése_questions{ ‘Howéver, by using Piagets' theory of cognifive'develop-' 
o P . ' » o ' ) ! ) " l ) - .
. ment and the result of similar studies as guides, some tentative answers
) " ) Al 7w FOR . . . . '
to these questions can be offered.. Cod ' ' , . Co
- . The §ix_:st point of di‘sqcﬁssion involve's Piaget's\ notidh of cagni&iv‘e growth
. - . " . ! . Lot

in general. Piaget states many.times, (eg. Piaget;\l9605 that cognitive growth

entails accomodat%sn of pre-existing schemata to "fit" the new reality.
In terms .of the waterline task the child Wyst accomodate the pre-existing

. . oA :
‘notion ~Oof "water always parallel to .the base of container" to "wéter_oblique

e

- ? 7

" across the cohtainq; ahd_paféile1'§o~the floor." Riaget further makes the
LT : 5 . X :

v o

R .poih% that aqbomodétion requires some mental effort, and that-when a child
’ : ) v ’ U ) B » © )
‘is preserited with a new objéct or task tHe child will initially attempt

to assimilate the new reality’to the old schema.

X

" . ~

v

These theoretical .ideas h?é: large imp;icatioﬁé for any attempts at
accelerating cognitiwve méstery.' Specifically the provision of feedb§9K/€;

a "passiﬁeﬁhway,‘i.q. merely holding up for inépection, a real water line; .
- 'is likely to provide no-adaption of the child's mind. ZIndeed it was

the author's experience that most children when asked to compare their in-

. i . . . N D ot - A . .

. '

correcE'representation of the water line directly, side by side with an
. . . RN -

actual water line, %ould insist that the water line in edch jar was
. - A . . * . N ’ . ' .
" the same. By making ‘explicit the discrepancy -between the real water line

’

£

-

and the child's representation of the real, it may be.possible te overcome : ’.
et e : " _ . ) :
. this cognlglve re51sFance. . K ’ : . C L -

However, point%ngroht the-discrepancy alone may not be sufficieﬁt to.

~instill a new concept of the water .line. In this investigation children algo
. ° r .

were given the chance to correct their wrong representations. This practice

. X . ) P
- = . (Y el . 4
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2 significant role in the
o :

. g o~ '
his "learning through action® & N
of schena dévelopn)ent.“ Thig | .
terneq reafference, (Held, ~1'9‘65),"  - /
lidation # ey pehavior patterts, : ‘
g (- I‘ ! ) J"' !
rning the issues of explicit © L
‘ . TABLE 1
edback in the acceleration . ) : i L
0 test these ideas uging fou'; qrops, ¥ Results of Water=line Tests
1g variations in acquisition by
) perceptialenotor feedback only
o
ractice, and (d) no training, R * HORTZONTALITY TEST
training of these cogni'tive " S PRETEST POSTIEST ¢ FOLLOWUP
o . N r
. ' Straight - 0,00 0.55 0,99
{
e Y 055 0.%
fote = Maximm # correct would be 2,00

i




Results of training experience across th
‘.
:' ‘
’ .
\ .
-
[
/
&




. Mean_l‘{uml.)éf of Coﬁ.'e.c‘t_Resp‘épses‘ |

2.5

2.0

1.0
0.5

0.0

L5

lrll‘llljI.]lll_llvllll_llI.ll

e \ . E . .

" _pre=test ;bost*"-test.'- | ':f‘c-allow—up:_;.,
WATER-LINE TEST

. P j;g'&\'," S
16 a . ’
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