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ABSTERACT .
_ This study was designed to investigate the role of
culture and education in the development of formal operational
thought, by comparing the results achieved by suburban American )
youths, American educated youths who were recent migrants, and youths
who had been educated in Puerto Rico. It was hypothesized that the
suburban youths and Puerto Rican youths would develop formal thought
before the American educated Puerto Ricans. Three groups of subjects
were selected on the basis of culture and education. Their ages
ranged from 12 to 18 years, five males and five females being tested
at each age level. Subjects performed four Piagetian tasks: the
balance bar, the pendulum the floating objects task, and
interpretation of proverbs. Subjects were tested individually and
interviews were recorded on tape. Fach subject had opportunity to use
‘Sganish if he preferred to do so. When considering the three
manipulative tasks together, the ability to give two -out of three
-answers at formal level placed subjects in the formal category. The
age at which 60 percent of a group were operating at formal level was
considered the age of onset of formal operations for that group.
Suburban youths achieved full formal thought by age 12-13. The same
level was achieved by age 14-15 for the American educated Puerto
Rican group. The Puerto Rican educated group reached this level at
age 16-17. (Author/JM)
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ABSTRACT

The Effects of Culture and Education
on the Acquisition of Formal Operational Thinking
Cecilia D. Wozny _ ' David L. Cox

Keswick College of Education Rutgers University

Perfgrmanues on four Piagetian tasks (balance bar, pendulum task,
floating bodles and interpretation of proverbs) were used to assess the effects
of culture and education on the acqu;s;ltlan of formal operational thmkmg for

three groups: American educated suburban youths, Amerigan educated Puerto

Ricans, and Puerto Rican educated Puerto Rigans. Results showed that, in

generai, the criterion for formal Gpératmns was met by ages 12-13, 14-15, and

16-17 for the three groups respectively. There were no appreciable sex

: d;fferences_ ‘Cultural and educational variables and certain factors thought to

retard the development of Puerto Rican students were discussed.
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The Effects of Culture and Education

“on the Acquisition of Formal Operational Thinking

Cecilia D. Wozny David L. Cox

Keswick College of Education 1 Rutgers University

One of the implications of Piaget's developmental theory of e@gnitive
growth is that the transition from one stage to another is indizative of the
development of progressively higher levels of thought. The stages, as defined
by Piaget, are (1) seasorimotor, (2) preoperational, (3) concrete operational,
and (4) formal operai;'ionalg, They are qualitatively different, and each embodies

some unique characteristics which make it distinctive.
w

Of particular interest to this paper is the development of the fourth
and final stage; that of formal operational thinking. At this stage an individual
develops the ability to reason abstractly. He is no longer bound by concrete
~ objects and present conditions. Finally able to free himself from ;such'aétivitiesj ,
he becomes \;bjec}tive and appreciates many ofhér ’p@ints of view. He sees
future pOSSLbllltIES and can form hypotheses W1th rggard tu praposﬁmns which
are abstract. These forrn.,q.l Qper-atmns take several years to develop, begmnlng

about the age of twelve and cantmumg until abaut age fifteen.

The tranSItmn frDrn concrete t:przr‘atmnal thinking to that of formal
thinking is. marksﬁd by the appearance of several new abilities unavailable at
previous levels. These ab;lhtles are: (1) the ecmbmatcmal systerﬂ (2) the
group of four transfcrrﬂatmns or the INRC group, (3) the sixteen b1nary

- operations, (4) praportmrxs ('f\) prebablllt;es and (6) d1ssc»01at1c>n c)f factors.

At the same time there is the dévelepment of an experlrnental Spll‘lt accampanylng

) r_the arrlval of forfnal oper‘atloﬂs..v
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A number of interesting factors are responsible for this development.
Maturation requires physical experience, which, in turn, requires social
interaction. Underlying these is the child's own ability for self-regulation, or
equilibration, without which the other factors are izieffec;ive. No clear
evidence has emerged to datai as to which types of physical or social environments
arouse or retard the process of equilibfatién, .and subeequently affect the raté at

which children progress through the Piagetian stages of development.

_ ‘It has been observed in certain individuals that formal thought has been
“developed in one area but not in another. It has also heen observed that one
subsection of the population has developed more slowly than another. These

phenomena are referred to as a décalage, or time lag.

To explain the individual time lag, Lovell (1971) reasoned that
familiarity with the content of a task and prior beliefs may facilitate or hinder
the use of formal thought in the task solution. In the case of individuals the
décalage does not seeﬁi to pose much of a problem for inter‘pretatiam Inhelder
states that "both ;adalescent and adult are far from reasoning formally all the
time. The attainment of a:gcgnitive stage merely means that the individual becomes
capable of behaving in a certain way which was impossible before" (Tanner and

Inhelder, 1960).

7 Thé phenomenon of group déecalage, however, is less readily accepted
and more difficult to explam. Suggestmns have been made as to why group
» decalages occur but we are not yet able to say whmh child rear'mg practlc:es
teaching methods, or cultural differences are most conducive to the developmem

of formal operational thc:ught (Lovell, 196‘3) ' e B S

This study was des*gned to investigaie the role of culture and educatmn |
in the dEVEImeEnt of formal oper gtmnal thought, by chﬂpar‘lng the results
achzeved by Suburban Arﬁarwan yauths Amerlcan educated- youths who were

, .ﬂreeent .mgrants andﬁii?iad been educated in Puertc: R:nzc:. It was hypothe51zed

thaf the suburban yéuths aqd Puerta Rican youths wc;:ulci develap farmal thaught

\‘1




before the American educated Puerto Ricans. It was also hypothesized that

females would lag behind males in development.

METHOD

Subjects

Three groups of Ss were tested: (1) suburban youths attending
their local public school; (2) Puerto Ricans who attended American public
schools since first grade; and (3) Puerto Rican youths in the same cities
who had recently armved from the islands and whcz had attended Puerto

Rlcan schools.

Tasks

Ss performed four Piagetian tasks: (1) the balaﬁce bS{’ (2) the
pendulum, (3) the floating objects task, and (4) interpretation Gf proverbs.
The {first three tasks reqﬁired manipulation of apparatus. The fourth task
was verbal, In the fourth task there was an option of either English or Spanish

proverbs.

Design
- Three groups of S were selected on the basis of culture and education.

Ages ranged from 12-18. Five males and five females were tested at each age
level, ,
Procedure

Ss were tested individually andintervjews v}gre recorded on tape.
Each S had apportunity to use_lSp)aniSh if he prefefredto do so. Testmg was.
begun with the jrcungesit group first. When four (4D%) were found who were

below f@r‘mal level for two out C)f thr‘ee manlpulatlve tasks testmg was

stapped and chtlnued at the next leVel. -




Protocols were assessed by the examiner and by an independent
assessor and scored according to thé procedure outlined by Piage! (1958).
Assessment at concrete level, level 1IB, was assigned a score of 1, beginning
formal level, level IlIA, was assigned a score of 2, and full development of

formal level, level IIIB, was assigned a score of 3.

Analysis

7 Results were compared by groups for individual tasks and for thé
three amnipulative tasks together. Males and females were compared in groups
for individual tasks and the group of manipulaﬁive tasks. When considering the
three maﬁipulative tasks together, the ability to give two out of three answers |
at formal level placed S in the formal category. The age at which S-D% of a group
were operating at formal level was considered the age of onset of formal operations
for that group. Individual scores Wier‘e viewed across tasks to datéfmine individual

décalages.

RESULTS

‘When examining performance on the three manipulative tasks
togethéf it was found that suburban youths had achieved full formal level thought
on at least.two out of three tasks by age 12-13. This same level was ach%eved

by age 14-15 fcr the Amerlcan educated F‘uerta Rlcan gr‘c:up.' The Puertt:: Rican

o "':Puerto RIC:E.IIS. Gf:mtrary ta predlctmn the Am*r:u:an educated Fuertm ch,uns

::Ldevelaped more. rapldly than chd the Puena RIC.E.H educated grcup. Lo




TAJLE 1

Percent of Ss Achieving Full Formal Operational Thinking

by Task, Age, Group, and Sex.

Suburban Americans American Ed. P.R. P.R. Ed. Puerto Ricans
Ages M F Total M F Total M _____F____ Total.
12-13 80 100 90 - - - - . - -
14-15 - - - 100 70 85 - - -
16-17 100 60 © 80 - - - 70 90 80
12-13 100 80 90 - - - - - -
14-15 - - - 0 70 70 - - -
16-17 - 100 80 . 90 - - - 80 70 75
) _ AN e e o
12-13 0 0 0 - - - - - -
14-15 - - - 0 10 5 - - -
16-17 90 30 60 - - - 10 20 15
12-13 100 100 100 ~ - - - - -
14-15 - - - 20 0 10 - - -
16-17 100 100 100 - - - 80 70 75

When perfarmance on individual tasks was examlned it was- fc:und tha.t

on the balance and pendulum tasks, for'mal level thinking was fully developed by age

12— 13 for Suburban youths, age 14-15 for American educated Puertc Ricans, and age

16-17 for Puerto Rman educated youths.
S , o




TABLE 2

Level of Thinking on Manipulative Tasks for Individual Subjects

Suburban American American Ed. P,R. P,R. Ed. Puerto Ricars
Ages 12-13 Ages 14-15 - Ages 16-17
Sex Bal. Pend. Fl. Obj.  Bal, Pend. Fl. Obj.  Bal. Pend. F1. Obj.
3 3 1 3 2 1 3 3 1
3 3 1. -3 3 1 3 3 1
1 3 2 3 2 1 2 3 1
3 3 1 3 3 1 1 1 1
. 3 3 1 3 3 1 3 3 1
Males 3 3 1 3 1 1 3 3 1
3 3 1 3 3 1 3 3 2
2 3 2 3 2 1 3 3 1
3 3 1 -3 3 1 1 3 1
3 3 2 3 3 1 3 3 3
3 1 1 3 3 1 3 1 1
! 3 3 2 1 1 1 3 3 3
3 3 1 3 3 1 3 3 1
3 1 2 1 11 3 3 1
. 3 3 1 3 8 1 1 3 1
; Females 3 3 1 3 3 3 3 3 1
| 3 3 1 3 3 1 3 1 1 -
| 3 3 1 1 2 1 3 3.1
| 3 3 1 3 3 i 3 3 3
3 3 1 3 3 1 3 1 1
i — : _— —
! 1 concrete level (IIB) ;
2 beginning fcrmslievel (111A)
3 - full formal level (IIIBR)
The flcatlng ob_]ec:ts task hgwever‘ praduced qu:lte dlfferent results.
It was not untll age 16~ 17 that suburban youths were able to salve this prus.::IEm., R )

Dnly 5% of 14 -15 year Dld Amer'lcan educated Fuertc Rman ar;d 15% of Puerta Rican .

educated yc\uths answered at fcrmal IEvel.



Formal level thinking was achieved by age 12-13 for suburban youths
when interpreting proverbs. Only 10% of American educated Puerto Ricans had
reached this level by age 14-15, a greater lag than for manipulative tasks. For
the Puerto Rican educated group 75% achieved formal level thinking at age 16-17,
a time lag of three to four years. This is comparable to the time lag in

manipulative tasks.

These results were true for both male and female subgroups, with
few exceptions. The only large male-female difference was for the 16-17 year
old suburban youths. Ninety percent of the males had reached level IIIB but

. only 30% of the females.

most striking was that produeed by the floating objects task. In many instances

it was a lag of two substages, i.e. from formal level to concrete.

w

DISCUSSION
‘The unexpected lag of the Puerto Rican eduéated youth may be partly
an artifact of the test procedure. Although each had the oppartunity to communicate
with E in either English or Spanish, the E was not a native Puerto Rican, and being
tested as a newly arrived immigrant may have affected perfcrrmaﬂ;;fé_ An |
examination of performance among different age groups in Puerto Rico is needed
- to investigate further the effect of educational differences.
It was also hypothe .ized that females would lag behind males, but Dnly P

" one fﬂaJDI“ dlfferenee appeartﬁd It may be that at age 16 17 saclal and peer pressuras

are rno_re effective than at previous ages, ‘where only minor dlfferencesoceurrad.

. An unexpected result was the 1nd1v1dua1 décalage between the balam:.e 7
~ and pendulum tasks and the floating Db]ec:ts task It may be due to the higher

’ _level of ccrnmle reas nmg r‘equlred fc)r thlS task., The balance regulred cjnly twc




comparisons; the pendulum had four variables three of which had to be
eliminated; but the floating objects task lmd a complexity of inter acting
variables, none of which could be ehr‘mnqtadi Only older suburban males

were able to- t:r:mtrcﬂ all these vamables and come to the cc;rrect conclusions.

Ccntrary to Piaget's findings, all Ss had to be nr‘ged to manipulate
the apparatus. There was no sign of spontaneous experimentation except among
the suburban 12-13 year olds. None of the Ss had taken science courses other -
than the required courses in the upper élé:ﬂéntiry school. Therefore, they were

probably unaccustomed to handling experimental apparatus.

These results indicate that reaiizatign of one's ‘full potential is
apparently affected by cultural and educational factors. In fact the suburban
yYouths had a two to four year advanta@é over boﬂ% Puerto Rican groups. This

suggests that a suburban cultural baekground promotes development of formal
c‘gperatmns The lag in development demonstr.:ted by Puerto Rican educated
youths relative to American educated Puerto Ricans suggests that American
education may provide ricﬁer experiences for siimuiating abstract thinking

and reasoning.

Piaget's work and the l*elated research mdlcate that it is ll’anI“taﬂt
for the student to be taught at his appr opriate level of development If the 7
student is still at concrete leve:al he must be prgwded with plenty C)f mkmpulatlve
materials even th ugh he may be in high school. If thﬂr‘e is a Lag hetween one

type:of activity and another, as, for example the American educated Puerto

‘ Rican's lag in the ver‘bal task, then this must be taken into account durlng

1nstruct1@n.

‘Knowledge of the direction development may take in various cultures is
lmpgrtant to the teaching situation and shauld be cons;dered in currmulum planning.

F‘urther' investigation may pl“DVldE a Valuable methad of assassment of a thld 5

:E‘.ngltl'\’e ]evel meludmg dlagnasg i\f retardatmn. . The teacher may thgn *slan_t his 3




instruction in the desired direction. In addition, the teachers themselves
must be able to operate ai formal level themselves, a situation which the

literature suggests is not common.
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Objects used in the floating objects task:

Floating objects
Large candle

' Birthday candle

~ Plastic sponge

 Glass Christmas trae ornament
 Wooden spool |
Pumice stone

- Plastic box

. ‘Ngnéfléatir;g_d;biegtg |

;'L'g.rge stone

‘Small stone 7

V' 'Mat_éﬂ attaéhm'é_m for the anaménﬁ
Glass ash tray |
Métal scarf érlasp

Piece of jewelr—j

ey 1 s e
.
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Appendix B

Proverbs presented to Ss in task 4

English proverbs :

-'Everjf cloud has a silver lining.

Thé n}ew'braom sweeps clean.

A stitch in time saves nine. - | |
The grasé is 'a,.lways gréeﬁer on the other side of the fence.
His bark is worse than his bite.

Don't Iéakﬁagift horse in‘the .m:céuth;

DDn'ti;QUﬂt your chickens befare they hatch.

“Look before you léap,f

You can't teach an old dog new tricks.

All that glistens is not geld.'

‘Spanish proverbs:

“Gallina vieja da buen caldo.

Todo lo que Sube - baja.
Férm que ladra, no muerde.

Al que.no quiere caldo, se le dan dos tazas.

Estas matando u cuchillo de palo.
Al que madruga dios 10 ayuda.

Camaron que se duerme se lo lleva la corriente.

‘Mas vale pajaro en mano que ciento volando.

i b T e SR At a0
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‘protocols.

Footnotes
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