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- ABSTRACT

To compare the adolescent's mode of thinking on one
specific measare of cognition, conservation of volume, with his mode
of thinking on a task simulating a familiar real-life situation, a
study was made using 162 students (76 males and 86 females, 13.4 to
17.7 years of age, grades 7,8,9,10,12). The students, grouped
according to age into four groups, wére tested first on an open-ended
situational dilemma using three situations with three levels on a
closeness-to-self dimension. The students' written responses were
judged according to the extent to which they met criteria for
abstract thinking. A second test, Elkind's replication of Piaget's
conservation of mass, weight and volume tasks, was administered one
week later to test conservation of volume. The successful completion
of the test was consider:d as evidence of the ability to think™at the
fQrmal operational level. Test data were analyzed using contingency
tables and the Chi-square methrod. Results indicated the following:

{1} succescsful completion of the conservation task and a high rating
on the situation task were independent; (2) there was a significant
positive relaticnship between the mean age of each of the four grou
and the nugper using abstract thinking, with the older groupskscoriag
higher on the sitmation task; (3) there was no significant positive
: trend between mean age and successful completion of the Piagetian
r» task; (4) collapsed cross-age groups . and analyzed by sex, more
} females than males(used abstract thinking on the situation task, with .
| the opposite being true on the conservation task; and (5) no trend
was found in the use of abstract thinking among conservers on the
three levels of closeness-to-self. (LS).
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The Flusiveness of Formal Operational

Thoupht in Adolescents
e Ann Hipgins-Trenk spd A.J.H. Gaite RN )
Department of Educational Psychology
University of Wisconsin " .
While the general tonic of cormitive development has besn a popular area
of investigation for researchers, it is true to say that the more specific

1
» 3
U S. DEPARTMENT OF HEALTH, .
EDUCATION & WELFARE
: OFVICE,OF EDUCATION.
THIS DOCUMENT +AS BEEN REPRO-

ED 063972

e

topic of adolescent cognitive develnpment has been relatively neglected.

Mprst writers and reviewers (e.pm., Ausubel & Ausubel, 1966: Stone & Church,
1968) vhen considerin~ cognitive development have tended to accept tacitly
riacet's descriptions of intellectual develonment and have been conteut to
describe tha adolescent as tymically attaining the formal overational stage of
thoucht during earlv adolescence® and then to leave the reader with the dis-
tinct imnression that such adolescents thereafter habituallv function at tha;
level. "owever, the work of Elkind (1961) and Perry (1968) suggests that t;;s
view of the typical adolescent's thought nrocesses and intellectual function-
ino mioht be ten simnlistic. Thiis over-simmiification arises from the ten-
dencv for most studies of inteiiectual functioning of older children, adoles-
cents, and college-ape persons to deal with snecific, isolated kinds of cog-
nitive abilities (;.r., Pjapetian tasks and memory tasks). Formal operafion—

al thought is comnlex, dvnamic, difficult-to-operationalize concept. Ab-

straction, Srganization, and recoenition of nossibility, nrobability, and

ful completion of specific Piagetian tasks that have been used as indices of

!=j4 relativity have been assumed to be necessary underlving abilities for success-

formal onerational thought (Inhelder and Piaget, 1958). Thile this research

has increased our knowledge of coenition, little research has been done that

This naper was nresented at the‘mneting of the American

ngychological Association, Washinston D.C. oh Septerber 4, 1971.
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artemnts to ascertain whethe¥ the adolescent uses these same copmitive abili-

* N

ties when‘canfrontinﬁ real—iiﬁe déﬁ-to»dav situationgg

‘The nr:sent: studv was desimed to compare the adolesceng's mode of think- -
inc on one snecific measure of coemition, conservation of volume, with his mode
of thinkine on a task éimulatinn a familiar real-life situation. To simulate
real-iife\is a bold undertakine, as the authors realize; however, such an at-
temnt can be justified bv the lack of substantive evidence that, indeed, formal
onerational thoﬁght is typical of normal thought in adolescents and adults,
Snecificallyjthis study tested the followin~ hvnotheses: (1) That adolescents
dgo scovre high on abstract thinkine on the»situation task will suécessfully
cornlete the conservation of volume task. It was postulated that this positive
relationship should exist across all ages and across Sexes: (2) That adoles-
cents who disnlay the use of formal o“erational thought by successful comple-

H

tion of the “1apetian task will varv in their‘use of abstract thinking on the

7
gituation task, according to the nosition dT the situation on the closeness-

to-self dimension. Adolescents Writin"‘about a siﬁuation'bearing unon them-

se%:es cive little-evidence of using ahstract thinkinge: adolescents writing
ey ahout a situation involvine an unknown student rive ‘the most evidence of

usine ahstract thinkine: and those writine about their best friend give:only

some evidence of using abstract thinkinv. Furthermore, it is hoved that this

study has nrovided useful additional data concerning the intellectual function:i

in~ gf adolescents between the apmes of 13 and 1§ vears. (

Method

Sub jects
k)

L}

The subjects were 162 normal junior and senior high students (76 males

and 86 females) from a Wisconsi% hich school.’ The subiects were divided into

»

“ 2
Ry . ¥ Rt . ..

’

e . > | o | 7 e 1




| 3
. 3 : s . ‘
4 prouns: Groun 1 - 40 subjects, mean ape 13.4 vears® Group 2 - 53 sub:jects,
\ S >

mean are 14.9 vears: Groun 3 - 38 subjects, mean ape 15.7 years: Group & - = L

31 subjects, mean ape 17,7 vears. The sﬁbjeéts ware drawn From grades 7,8,9

19, and 12.

Desien and Procedure

Throughout the study the experimenters worked witﬁ th: subjects in grbups.
Subjects were first rivén an onen-ended situational dilemma to whi;h they re-
shonded by writine aown their sélutions to the nroblem or situation and their
reasons for them. Three different situations were useé, each psroun recelving
the problem judged bv the experimenters as Beinﬁ most real and femiliar to
them, One sitvation asked for the subject's respbﬁse to a request to aid a
classmate in cheatine on a test. Fach of the threce sigﬁations had three levels
on a cloéeﬁess—to—self dimension, They were: {(a) Directly relatine the subject,
usin~ the pronoun "vou' throughout the text of the dilemma; (b) q105e to the
subtect, using the term "vour hest friend": (c¢) Removed from the subject, |,
usine~ the term fa student”. In each of'the four exmerimental grouns.subjects
were randomlv assiesned to one levelxon the closeness-to-self dimension. Two
judpes read the svbjects' resnonses to the situations and rated them according d
to the axtent that they ret criteria for abstract thinking. The criteria used
were' (a) The sbility to see realilv as a §Ubset within the totality of all
nossibilities: (b) The abilitv to imagine all possibilities of a situation;

(c) The ability to 5earch f;g a ’olution in a gituation from any of.these
_persnectives: }d) The ability to come to logical conﬁlusions about a situation

through thinking without having nreviougly\met the situation in reality. Each

suhif?t's resnonge was assimed a score from 1 to 4 on an ordered scale, 1 rép-
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resenting no use of abstract thinking di 4 representing conviﬂéing use of
‘ahstract thinkine, The judpes were nivén practice in ratine the responses
to insure understandine of interpretation;of.fhe criterla, The two judgéé
agreed on thelr ratines in 737 of the 162 cases. The gamma statistic, a
measure~of association iﬁ ordered classes was computed as an index of inter;
judpe apreement (y=,91). In only 3 cases did the judpes assign ratings
that disacreed bv more than 1 noint on the 1 to 4 scale; these were dronped
from the study, leavine a samnle of 159 subiects for further analysis. On
26% of the cases the judges' ratines disagreed by only 1 noint; in order to
assien a number score to these cases a coin was tossed, one judge's score
randomly beine assimmed heads or tails and the winning score assimed. This
was necessarv as results on this task were later comnared with those on the
second task.

Me weék later, the suhbjects were riven a task following thé format of

Rikind's (1931) renlication of Piapet's conservation of mass, ei¢ht and

volume tasks. Successful comnletion of the conservation of volume task was

-

4
taken as evidence of a subject's ability for thinking at the formal operation-

al level, as‘cgnservafion of volune has been delineated by Elkind (1961) as
beins indicative of the onset of formal operatioﬂal thought. The ;ask in-
volved the use of identical clay balls, which were presented by the eﬁneri-
menters to the subiects, who tﬁen wrofe wers to the series of questions
developed by Elkind‘(1961). A subject hgtl to answer successfully all ques-

tions to be judged as comnleting the t and thus a conserver., A third

judne rated the answers on Eﬁik~tad({




Pesults

The data were analvzed using contingency tables and the Chi-square

1

wethod. Tables ware set un to look at the following interactions: (a)

8 ]

Between attainment of the concept of volume conservation on the Piagetian
task and the use of abstract thinkina on the situation task: (b) Between age

(using mean aces) and the situation and conservation tasks; (c) Between sex

—

and the situation and conservation tasls: (d) Between the three levels on the
.closene'ss—-fo‘Self dimension and the situation and conservation tasks.
The data indicated the followine: (¥ Successful completion of the
conservation task and & hish ratins, evidence of the‘ use of abstract think-~
‘im?, on the situation task were indenmendent., The ohserwved and exnected values
in the continrencv tables made it clear that the null hypothesis of indepen-
dence could not be reiected (X2=1.65,df=3 ,ns). (2) There was a simificant
positive relationshin between the mean ace of each of the four groups and the
number of subjects using abstract thinkine (the older groups scored hipgher)
on the situation task (X2=63.26,df=9,p<.001). (3) There was no significant
positive trend between mean ace and successful comnletion of the Piagetian
t;sk (X2=5.92,df=3,ns7'. (4) Collansed across age groups and analyzed by
@ éei, significantly ~ore females than males used ahntract thinkine on the
m ‘situation task (X2-10.18,df=3,p<\.025)‘. On the conservation taslk analysis by
e sex revealed the onposite findin~, sipnificantly more rales than females
m were volume cqnser\‘r‘é“rs (Xéi1.71,df-1,n<.10), a findine consistent w:?th that
Cﬂ.‘) of Elkind (1961). (5) The exnected tre:d in use of abstract thinking among
(3 conservers on the three levels of the closeness-to-self dimension was not

CD found (X2-6.15,df-6,ns). - The ape trend, that older adolescents showed greater

Q“ evidence of using abstract thinkine, was significant for each of the three
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levels on the cl. -ness-to-self dimension ("VOU"—X2=24.75,df=9,p<.005‘ “four
best friend' - X2=23,93,df=9,n<,005; "a student' - X2=28.67,df=9,p<.001), |
(6) Only 187 of the adolescents were both conserveys and shored evidence of
the use of abstract thinkine (i.e., ranked 3 or 4 on the situation task).

Nearly half of the samnle (45%) trere conservers, and 387 shoved evidence of

usino abstract thinkine when thev wrote about a situation relevant to them.
Discussion

The inderendence of the two indices of evidence of formal onerational

~ thought points out the difficulty of findin- specific tasks to use as the
defininy criteria for this complex and dvynamic concent. If forwmsl oneration-
al thoupht is internreted in terms of success at some Tiagetian task or by
assessine the subjects' resnonses to a relevant situation or dilemma, then
relatively few adolescents seem canable, or inclined, to use this mode of
tﬁought. This sugoests that there is need for considerable revision of the
;ommonlv held view that the normal adolescent attains and uses the level of

formal onmerations soon after pubescence.

One exnlanation for the results that only 387 of the si'.jects met the
criteria for abstract thinkine on the situation task, might lie within the

o

idea of adolescent egocentrism, If indeed, as manv psychologists claim,
adolescence is a time of intense self-examination and self-avareness, then ’
it micht verv likelv be emotionally imnossible, or at least an emotional
strain, for these nersonsétg’deal with anv hypothetical even though familiar

andcfelevant situation in an abstract, in?ellectual manner, It might even

be the case that the 557 of the subiects who were unable to demonstrate know-

ledge cf volume conservation were wable to do so because emotionally they
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were ugwiliin" to give their attention to a seerinply\irrélevant and un-
revarding task for the class neriod necéssary.

.- Ohe can PO aven furthey and ouestion whether such tasks, snecifically
those used in Elkind's (1961) and the nresent siudv, indeed, aie indices of
formal onerational thoupht., Recause females di@isiqnificantly better on the
situation task and males did siwnificantlv better on the conservation task,
it seers likelv that these tasks mav not be evidence pf/formal operational
th&ﬁght but rather evidence of acculturation. It is well known éhat in
American schools females typicallv do better on written tasks involving the
ability to express and convev ideas, r™ile males typically do better on
spatial relations tyne tasks. Given this knowledge, the tasks used in this
studv may not have pone beneath what is taught in the school system to the
intellectual functiontp of the individuals in that system, 1In light of
this internretation, the use of abstract thinkin~ would not be exnected to
varv alonc the closeness-to-self dimension, because the task failed to tap
the individual's level of abstractg thinki:e., The idea that nersons onerate
more at the concrete level of thinkin~ ~hen dealin~ with situations bearing
unon themselves and save their abilitv to think abstractly and at the formal
onerational level for those problems reconnizab}e as theoretical, is an

Intricuine conecent' but more inpenious studies than this must be designed to

test its validity in reality.
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