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develorpement vas tested in this research project. It vas hypothesized
that an adult individual in the concrete stage of developmentd®is able
to use seriation and classification in dealing with concrete objects,
but is unable to think’ in terms of possibilities. an individual
operating on the formal leve} of thinking, on the other hand, is able
to generate the full range of possible solutions to a probles,
reasoning systematically and using verbally ‘'stated propositions
rather than concrete objects. The .purpose of this research was to
establish an eampirical basis for the tramslaticn cf Piaget's theory
of formal operations into teacher classroom behavior and to determine
vhether teachers can distinguish between concrete and formal styles
of teaching. A recognition task was developed that vas designed to
measure cognitive functioning in the educational domain. This was
accoaplished by designing twoc videotapes depicting teachers téaching
the same subject: fire prevention. One teacher operated at the
conCrete level| of thought, the other at the fcramal level. Sevénty
teachers viewed the videotapes and were asked to respond by
déscribing observed teacher behaviors and rating the fcrmal apd
concrete teachers on different characteristics. The subjects were
also reguired to reply to guestions designed to reveal how accurately
they perceived the information presented in the videotapes, how fully
they understood the more technic#l details of the presentaticn, and
how much teaching experience each of théem had. Preliminary results
indicated that teachers may possess. the underlying structures
necessary for formal thought but their manifestion of formsal thipking
is perhaps dependent upén the subject matter 'in which they are
tested. (JD) ¢ ~ S ( « -
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Piaget (1970a) described three main stages of cognitiwe development:

(a) a sen%ori@otor periad which lasts from birth to approximately 1 1/2 years

.

v of ,age, kb) preparation for and realization of concrete operations, the pre-
/

. / operat1ona] period lasting from 1 1/2 or 2 to abog: 6, and .the concnete\,/

per1od lasting “from 7 to 11, and (c) the formal operational stage which .

begins around 11 or 12°and continues into adulthood.

¥

. As the sensorimotor and preoperational stages 6f‘d§ve]6pment are not-
central go the present study, they will not be discussed furgher‘here. The ‘
character1st1cs of. the cogcrete and formal stages are briefly described below.
Th@ 1nd1v1dua1 in the concrete stagQ/of development is able to use serjation
and c]ass1f1cat1on.ajﬁowever, these mental processes can be carried out only

on concrete objects, i.e. the indiQidu§1 is unable-to think in terms of N
possibilities. In Inhelder and Piaget's (1958) extensive description of
formal lgvel functioning, thgy described the individual in the formal opera-

) tional stage ad one who is able to derive possiéklities (rather than

actualities) by recombining the variables inherenf in a problem. This,

+ ’ .
. S

individual is able to generate the full range of possib[g solutions to a

. - . N
problem. The formal reasoner is able to systematically reason in a hypo-
thetical manner using verbally stated propositions rather than concrete .

< © objects .




Measurement of Formal Operations

Inhelder .and Piaget (1958) used fifteen different tasks in their
¢ f
: original research on formal operat1ons that are described in The Growth of

Ag;g1ca1 Thinking from Childhood to Adolescence. A review of research

replicationing Inhelder and Piaget's early work suggests that formal level
functioning is net as common as is ihp]ied 1h their report {Mertens, 1977a)¢
Table 1 provides a summary of research conducted to measure formal level

‘ functioning. The re:ults range from 0% on the rings end correlations fesks

LY

8 67% on the pendulum, balance, and flexibility tasks.

Dulit (1972) exp1ored‘the impreséion kiven by Inhelder apd Piaget

(1958) that formal stage thinking is the rule in ado]escencez Dulit later

* . learned that only adolescents at the fu]]x formal level Qere included in '
the Inhelder and Piaget report because their purpose was to describe and to

formulate the characteristics of the formal stage. Adolescents who failed

to function at tHe formal stage were simply not reported Du]it'é study
1nd1cated that formal stage thinking is far from being commonp]&ce aWOng
ado]escents or adults.’ He conc]uded that it is a potent1a11ty on]y partially

attained by most and fully atta1ned only by some.

~

Factors Influencing the Manifestation of Formal Operations

Piaget (1972a) suggestedwthat a person who i;.not‘enéaged in ‘the
physical sciences may manifest formal level functioning in his/her erEa o%
expertise, buf not mepifest formal level functjpning on bhxsica] science
oriented tasks. He ﬁ%ﬁognized that it is highly likely that a gersqn(qperatineu“

within his/her own field wi]l&&now to’ reason in a hypotbeticé] manner. He %

~ ' *

A .
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. " Table 1 7 N

Summary of Research Measuring Formal Operations

P

- ' ‘ Percent
Author Task . - Age 5 Forma]
Elkind 1961a conéervatiqn of volume =~11-12 , ) 27%
ETkind 1961b- conservation of volume  32-18 o 47%
Elkind 1962 conservation of volume college students 58% .
Graves 1972 conservation of volume  adults - 24%
Karplus & Karplus -
1970 paper and .pencil task science teachers 14%
college physics '
teachers 40%
Tomlinson-Keasey pendulum, balance, 11 32%
1872 +and flexibility 19 67%
‘ 56 . 57%
Juraschek 1974 = - equilibrium, proba- pragservice teach- « ¢
bility, chemicals ers . 52% |
Di]]iﬁg, Nheqt]ey, conservation-of volume, university.stu~
& Mitchell 1976 separation of variables, dents, ‘nonscience,
equilibrium education 32%
* 4 ‘
SmedsTund 1963 correlations student nurses 0%
Dulit 1972 * rings ™ . .« average IQ 14 %
-, average- IQ 16-17 35%
gifted 16-17 57%
o » " average IQ 20-55 33%
o ‘chemicals ~ average IQ 14 10%
“ .average IQ 16-17 — 17%
/< © " gifted 16-17 €2%
. average IQ 20-55 25%
N : )




p0551b1]1ty of der1vat1ons from phy51ca1 premises.

erties 0f<phy51ca] systems may not be found outside the domain of physics. //

.

deScribed‘the Situation as:

"They would, therefpre be capable of thinking
formally in their part1cu]ar);1e]d ’;Eerea§<ficed With our.experimbntal

~X.

situations, théir lack of knowledge or the fact the have forgotten certajn

ideas that are partlcu]ar]y familiar to children sti 1 in school or co]]ege,
}

would hinder them from reasoqlng in a forma] way, and they wou]d give the

o

appearance,of being at “the concrete lTevel™ (p. 10). He further stated’///

that aptitude and vital interest appear to be important factors in the

manifestation of formal operations.

ETkind (1975) concurred with Piaget's position, and yet he recognlzed

difficulties inherent within it. Elkind's remarks hlgh]lght the problems

with testlng subjects in their particular domain qf expertise. He stated:

"Plaget S suggestion (1972a) that people be tested in formal
operat1ons in their area of speclalfz?tlon seems reasonable
. in principle but difficult to achieve’in Practice. How does
a salesman, a shoe clerk, or a carpenter use formal opera-
tions? Ta be sure sS0me areas of, specialization may- require
formal operational ﬁhlnklng, but”not all occupations do.
-Dev1s1ng tests of formal operations for specific fields
is a dlff1cu]t task but one that has to be attempted if the

quest1ons of the generalityfor universality of forma] opera-
tions s to be answered" (p.53). ‘

The probiem of testing people in’ thelr own domain of expertise
arises partla]]y because Inhelder and Plaget used performance on physical
science oriented tasks to describe typ]ca1 formal level functioning.

" Blasi and Hoéf?e] (1974) addressed the problem that arises in
try1ng to translate Plaget S descr1pt1on of formal ]eVe] funct1on1ng into

soc1a] behavior", Becausehforma] opgrations tasks were derived from

physics, the kind of possibility involved is perhaps ]imited to\the
1

The equ1]1br1um prop-

«

1
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There are other types of possibility that do*not seem to fit the concept

of physical possibility. Psychologicalor subjective possibilitn ig

different from physical possibility because jt is difficult to understand

-~

psycho]ogica] factors 1ﬁke’obedience or love as an effect of ba]anced‘and
unbalanced factors PsychoToglca1 poss1b111ty is not der1ved from r1g1d1y
compensated systems Blasi and Hoeffel suggest that th1s dlfference
between physical and psychotogical possibility provides a basis‘for,
questioning the necessity of formal operations for adolescent personality

/

In Flavell's (1970) ref1ectlons on cognitive changes in adulthood,

.development.

4 he discussed the fact that blo]og1ca1 constralnts do not operate as strong]y

in adult cogn1t1ve deve]épment as they do in childhood, and therefore, that

experience plays a larger ro1e in adult deve]opment He recognized
' -~
occupat1ona1 act1v1t1es as impgrtant sources of change in adults. He.

further stated that most qduTt cggn1t1ve changes probably 1nvo1ve construct-

~ing "implicit models of the social-personal world rather than the logical-
e’
natural wor]d.

" . The relationship between the man1festatlon of formal operations and

other factors haJe been 1nvest1gated by a number of researchers. Flavell L

(1971) recogniged the distinction between perforngnce and recognition tasks
as an influential iattor.que point{?\out.that\production requires both
evocation of the cognitive operatioﬁ necessary for solution of tne task,
and utilizatign of the ooeration to solve the task. A recognition task

N

?Eguires oniy a minimal levél of representation, and therefore might be
, LS M .

more sensitive for facilitating the maniféstafion of cognitive operations.
/ . ' . ’ =
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Pilot work conducted by Martorano (1976) supports the hypothesis that a

recognition task is a more sensitive measure of cognitive operations.

N

Role of Teacher Based on Piaget's Theory

~ Descriptions of the educational implications bof Piaget's theory b;pvﬁde
: rinsight into:a teacher's domain of expertise from a Piagetian perspecejve
(Furth, ]970;-Kam1i, 1973a, 1973b; Piaéet, 1970b, ]972b;_Schwebei & Raph, 1973;
Wickins, 1973). Based on these descriptions, Mertens (1977a) derived a
'gﬁﬁﬂ, , - coneeptual correspondence betwegn formg] level functioning and teacher class-
’&égf . room béhavior (see Table 2). R : © -

/

4

Purpose

The purpose of the present reseatch is‘twofo]q: 1) to establish an

¢ 3

empirical *basis for the tramslation of Piaget's theory of formal operations

AN

into teacher classroom behavibr, andé?) to determine whether teachers can

distinguish between concrete and forflal styles of teachjng.

»

. . }

\\\ Problems 4
' 3
The specific-problems addressed in this research are as follows:

1. What are the characteristics of a teacher who functions at

,;be'forma] Tevel? ,

2. Can teachers recognize a difference petween formal and concrete
teaching strategies? . i
& r

3. What influence do selected background characteristics have on
teachers' abilities to discriminate between formal and concrete teaching
strategies and their abilities to score at a formal level on a standard

Eiagetian task? . ’ ‘

? .

r




Table'2

' Formal Operations and Teacher Behaviors
/ ’ s .

Formal Operations

‘Teacher Behaviors

% 1

Thinking of the possible vs. the
real

1

Generation of all p0551b1e solu-
tions

Isolation of variables . ’

P

Derivation_of possibilities by
recomb1n1ng the variahles inherent
in a problem .

Deduction of potential relation-
ships :

Able to adopt other s point of
viev, Togically deduce conse-
quences, judge its value

Emphasis on active learning

H

" view, manifested, by accepting and ’

. Y N

Able to make inferences about ‘
covert sogia]—p§ycho$bqigg1 pro- ¢
cesses ’

‘Construe social behavior in a
multidimensional way i

Recognition of more poss1b111t1es‘
to explain behavior

-

Postu]ating alternatibe inter-

. active strategies

Sugqest1ng hypothetical re]at1on—
ships” between var1ab1es

Able to adopt other' s po1nt of

using studént's ideas and feelings,
encouraging student talk, and |
opennéss to the ideas of. other - v
professiona]s ’

" Active learning, 1nc1ud1nq pro-
 viding an opportunity for student

talk and question asking, less 4

lecturing, compelling reflection,
and providing opportUp1ty for.
~exper1mentat1on \
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4. Do teachers who are-able to recogn1ze differences between forma\

and concrete teaching stratedies also score at a forma] level'on a paper

-

-,

and pencil vers1on of a standard Piagetian task?

5. What insight does the relationship between perfbrmance onan - -

~

\
educational task and on\aéstandard P1aget1ank%ask give into performance-
d

competence, horizontal

e a{age, cognitive development irQadu]ts,'aég - 1

formal level functioning in\teachers? - . )
\\
Methodology \‘ ’ ) v
In the present study, a recognition task was developed which was -
des1gned to measure cogn1t1ve funct10n1ng in the educational doma1n This ;/

was accomp]1shed by des1gn1ng two v1deotapes depicting teachers teach1ng

‘the same.subject: fire prevention. Each tape was based on a conceptual
correspondence between Piaget's descriptions of formal and concrete—-

. : ¥ "
- functioning and teacher classrpom behavior. Descriptions of the videotapes

are presented in Table 3.-

fde,subjects were 22 ma]e and 48 female teachers, 61 of whom were
enrolled in summer school classes and 9 of whom were attending ad inserviﬁe
training workshep. ¥ The design was a quasi—experimenta] equivalent materials *
design described by CampbeﬁT and Stanley (]9?6). The independent variables
yere group (five summer schdgi cl S add bne inservice trainjng grqup)

and videotape-(formal vs. concrete). ./j

The proigdures sisted of having the subjects‘wafch both video- .

tapes and then asking them to react td the videotapes and to comp]ete the -

PN

following five dependent measures




Table 3 .
>

'ConFra§ting Formal and Concrete Approaches to Teaching in Videotapes

v

Formal Teacher

. This;;eaﬁher introduced the topic of fire prevention frém the
-perspective of the "possible" rather than the'trea1": This abi1ity to
think in terms of possibilities is one characteristic of formal thinking.

She also used categories from thé outset of the lesson to effectively

P .

structure the generation of many possible items. .
. * a ~

-~

Mhen a disruption occurred it the classroom, the teacher explored

- .

alternative exp]anations'for the disruption. She was able té’reéognize
both of the students' points) of view.® She .then helped the disruptive
, Student explore alterﬁatizp behaviors for resolving the problem. Syt

ilhen the.student did not understand an idea, the teacher explored,

kY

alternative teaching strategies to explain the subject. Formal operations

s exhibited here because the teacher is flexible and is able to think of .
¥ - ’
and try out several different approaches %o making the same point.

In the last part of the lesson, the teacher used a‘cbmﬁinatoria1

System to organize.thelleafning dEtivitigs. The ability to cdnstruct a
. 3 . - ) 3 N ° . \

combinatorial system means that a person can think of all the possible

: Az

"combinaticns of variables in a given problem. Her use of this combina-

tqria] system resulted in teaching the sfﬁdents the rules for thinking »

about fire hazards.and how to prevent fires. S ' e}
" ' ¢ -

¥

11
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~ ) Table 3 -- continued

Concrete Teacher ! F -

]

This teacher began the Tlesson by hsing concrete-examples. NThrough;.
out the lesson, she encouraged the students‘to respond uith“other

concrete examples. The focus was on-the ran rather than the possible. &

< '

In the classroom d1srupt10n scene, the teacher automatically
interpreted the situation as she saw. it, w1thout exploring alternative

causes for the disruptive;behayior. She‘handled.the situatﬁonaby evoking .
*arule which was supposed to pover situations of this type. _

The teacher did not.use;categories tb ;tructure the~f%rst; o n
portion of the lesson, therefore, the’ studentS' responses were. somewhat

haphazard. There was no systematac generatlon of pOSS]b111¢leS within '
L]

-

categories. - ‘ o : ‘ ' /7

When the student said that he did not understand an idea, the teacher °

e

simply reiterated what was already said, suggesting that if the same -
thing is repeated the. student w1?1 understand. She then presented

1nformat10n that was s1m11ar to that presented by the formal teacher, but

®

she diy not use this as an a1ternat1ve teachlng strategy

~ -
-

£She ‘did introduce categoriés toward the end of* the lesson. The

AR Y

fire prevgntion techniques were discusggd qithin categories,/but all of B
the pgssibi]itjes for fire prevention were not exp]ored.

>
2

.
o
k gy
- .
-
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T4 Description. This fnstrument_provided the subjects with a relatively

.

unstructured format for noting the characteristics of the two teachers
- L . 4

2 _in the videotapes. . o T, ' T

N .
.
\ N L

L 2. Characteristics of Teachers (CT . This 1nstrument was des{gned to

determine whether specific attributes of the teachers were b1as1ng
bl

and/whether ‘the. subjects 5ccurate]y perceived the- 1nformat1on N

presented in the videotapes. ; ) . .

e 3. _Comparing Teacher Performance'(CTP) This 1nstrument provided the

subJects with an opportunity to rate the forma] and concrete teachers

on six differentiating characteristics and to d1rect]y compare’them

-,

on three characteristics.

ks

' A 4. Preventing Chemical Explosions (PCE)." This instrument is a paper and

pencil ana]ogue of Inhe]der and Piaget's (1958) cHemicals task which

-~ R -

was rewr1tten as a prob]em in f1re prevent1on

w

Confidential Background Quest1onna1re (CBQ). This instrument was

@ * . Fo Ay 3 * 3 3 3
.designed to ascertain d@mvgrapn1c data and information concerning

o

the subjects' teaching experience.

e

PRt W
A

A validity study using experts in Piagetian theory as subJects
%% » and g pilot study using undergraduate students. as subjects were conducted .
1 in order to provide’;zﬁidity‘and re]iagi]ity data fnr the videotapes end'
instruments used 'in the present stndy (Mertens, 1977b). The re]iabi]ities
ranged from .7034 to .2109. These were cons1dered to be acceptab]e because ,
of the re]at1onsh1p hetween reliability and the ]1ke]1hood of mak1ng a

Type I or Type Il error and the power of the test.
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" Results and Discussion

The purpose of this section is to provide answers to the five*
research questions which were preseated earlier in thikiggper, Afdfécuésiqn =

. . JEZENEN
~ of the Timitations and implications of this study is alse included. ~

What are the characteristics.of a_teacher who functions at the formé] ]evel?

The results of this study 6rovided'empiricaﬁ support for the conceptual
cérréspondence between Piaget's theory and teacher classroom behavior. -
- The results of a factor analysis of thé pilot group's response on

tZQ/CTP scale indicated three factors (Mertens, 1977b). The first, named

s mpeténcy", réferred to the teacher's competency in the subject matter.

The second, named "Strategies" included the abi]ityépo'see the student's
pointzof view, the ability to e;p]ore alternative behaviors for settling

a discip]ineqprob]em, the ability to'hedp students sysfe@atica]]y explorg.
multiple possibilities of the Subject)mgtter, and the abi]}ty‘to use
_a]ternativé teaching strategies to explain a poinf when a student did not
understand. The third factor, named "Organization", referred to the ability
to use categorie§ effectively to strUctyre'the lesson. ‘ ST

| Tﬁese resu]ts'baseq on ekpert ratings and teacher sample ratings
substantiate the conceptual correspondence between teacher classroom behavior
dhd Piaget's notion of formal ope(etions which was presented earlier. The
formal teacher is one who is able to see the stqdent's point of view, explore
multiple possibilities of a subject, and exp]o}e a]ternativg teqching
strategies. This person is also qb]e to organize material sybtemafica]]y

by using categories effectively:

-
b4

14 PN



Can teachers recognize a difference between formal and concrete teaching

i strateg1es? . ) *

) The resu]ts of the subJects performance on the Descr1pt1on -CT, and
CTP scales indicate that they were able to recognize the d1fference between
the formal and concrete teaching strategies. The subjects® descriptions

of the concrete and formal teachers focused on critical aspects of formal

t

-

" Jevel teaching.. .
: On thé CT scale, the subjeets were able to differentiate between

the formal and concrete teachers on key variables concerning formal
. // .

‘functioning. *The majority of their responses indigated that personal

“ .
attributes were not a biasing fattor and that they understood and remembered
L]

the content of\the tapes: The major limitations for tne interpretation of

the results, as indicated by the subjects' responses on this instrument,

was the perception of the concréte teacher as be1ng punitive. . ¢ ‘ .
Tne results of the CTP scale were analyzed using a 6 X 2 des1gn

a
with six groups and two v1deotapes (the v1deotape ratings were a repeated

measure of the same variables). , The dependent measures vere the three g
factor scores discussed above,\vfhe resultségéth}sfanalys1s are presented
in Table 4. No.between subject group effects were'significant (mu1t1-‘/_‘AJ~
variate F = .75, p <73). Significant multivariate effects for Videotape -
(multivariaté F = 66.12, p <.0001) and Videotape by Group (nu1tivariate /fff
F=1.96, p <03) were found. ’

.The univariate and step-down F's presented in Table 5 indicate where

? the differences occurred. The Videotape by Group-differences occurred/on]y

on the Strategies variable. The means for the six groups on the Strategies'

>
] han oad
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a Table 4

MANOVA of Group by Videotape (with Repeated Measures
on Videotape) for Teacher Sample

—T

s L) .
Source ’ _ * MuMtivariate d.f ’ p
Q . .
Between Subjects ‘ ' LT ' N
Group (G) .75 15,172 LT3

Within Subjects -

Videotape (V) 66.12 . 3,62 s .0001
4
Vx G 1.96 15,172 .03

{
variable are displayed. tn Figure 1. A1l of the groups followed a similar

pattern excepf Group 3. This group did notiﬂifferentiate as much between

the formal and concrete teachers'as the other groups. Based on the subjects'

¥

commentsrduring'the debriefingssession, thi§ lack of differentiation‘may
be the result of the class’s philosophica] orientation. ‘Several subjects
commented that both teachers used a traditional discussion format during the
lesson. They indicated that they had expected the formal teacher to employ
more nontraditional techniques 'such as a field trip or experimentation with
flammable materials. . : -

f}hé Videotape.differences occurred o: all three dependent variables:’
Competency, Strategies, and Organization, thus indicating that teacher-
subjects caﬁ,tecognize a difference between formal and concrete teaching
strategies. . | _

The fact that the videOtape task involved recognition and not per-
formance limits the interpretation of these results. As Flavell (1971)

1 - . A1
1

16
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T Table 5 ,"/\
Univariate and Step-Down F's for Kepeated ifeasures Analysis for Teacher. Sanple
C ' PRE % v
— -~ o ] ‘“ - *
: Source .f. M.S. Univarya P Step-Down F p
. Between Subjects 70 |
Group (G) 5 .
Competency . .53 B2 76 .52 76
trategies .21 .50 .78 A3 .82
- 'Or’;anization .70 1.28 .28 1.3 <. o
4y, Error Between 64 : -
~ . B
Competency ¢ 1.03 >
Stratecies~sy” | .41
o Categories - .55 .
.« Within Subjects 70 ’ -
”‘ ~ “‘ —.
. Videotape (V) ° 1 o
. , [y : ‘
s Cofmfetency a 41,66 72.57 .0001 72.57 - .0001
Strategies : 136.85 92.01 .00M 20.06 , ~ .0001
© Organization P 163.56 135.16 .0001 30.54 .0001
*‘«“%. v -
VxG 5
Competency .22 39 .86 .39 .86
Strategies 3.85 2.59, .034 3.71 .006
Organization ! 2.60 2.15 .07 '2.00 .09 -
’ EX , ;
AY &\

,.—T“""

Gl
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) Table 5 -- continued
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pointed out, a person maygbe able to recognize appropriate behavior for

solving a problem, but be unab]e to perform a task because of the difficulty

involved in applying the recogniied principles. He stated, " ut1]i%§t1on
d1ff1cu]t1es would likely figure much more prominently in the case of more

‘ |}
complex intellectual items, as, for instance, the role-taking skills and

~

Piagetian operations.. "‘(p 430) Thus, it cannot be 1nferred that the

ab1]1ty to recogn1ze formal level teaching behav1ors 1mp]1es an ab1]1ty to

perform at a forma] Tevel ih the cﬁassroom .However, since recognition is

L1 ‘e

a necessary prerequisite to performance the‘aEility to recognize such a

' vx’
diffen@nce inplfes at ]east a rud1mentary deveLppment of the operat1pns »

.

necessary for performance - Further 1ns1ghts into the re]at1onsh1p between

recogn1t1on apd performance awa1t_cont1nued,research.
to~ sl §

g N -

ﬂhﬁt influence do selected background characteristics have on the teachers'

S

abilities fo discriminate between formdl and‘concrete teaching strategies and

their abilities to score at a formal level on a standard Piagetian tas(%
. . . , .9
A myltivariate regression analysis was performed with%the-Competency,E’

'
Strategies and Organization variab]e§? The regression variables included

. years of teaching experience, undergraduate hours completed th education,

2

subject matter taught (science and,mathematice Vs, non—ég;ence and mathematics),
undergraduate hours comp]eted in science and mathematics,'grade‘]eve] taught
(e]ementary, junior high, sen:or h1gh, and co]]ege), séx, age, and highest
degree completed (bachelor's, master's, and doctorate). T emresu]ts of this
analysiseare presented in Table 6. None of the.regressiongdariab]es.were
s1gn1f1cant]y related to the dependent var1ab]es, thus suggest1ng that | “~

background character1st1cs show no re]at1onsh1p with the ab1]1ty to °

A Y

discriminate between formal and concrete teachers.
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. ' ) Table 6 B
i ’ ' Regression Ana]ysis'for Competency, Strategies and

Organizétion Variables for Teacher Sample

‘

Dependent v Squared . " )
Variable®  Multiple R 'W1tiPTER - F o p o Step-Down F . P
: : - '
f  Competency 2 .34 94 .49 IR
. / Strategies 13 35 101 a4 © .98 .46 ‘
1 . . :
Organization .05 .22 36, .94 .34 .94
Multivariate F = .7371, df = 24,157, p <.8] ,
@ ’ 1
e - A multivariat si lysis-was al for the Compariso
n ultivariate regression analysis-was also per Ofﬁggqén e ‘ mp k~d"/::f
e (items 13, 14 and 15 of the (TP)and Chemicals variable& with the same regression
variables used in the previous analysis. These resu]ﬁs are presented in Table 7.
The regression analysis indicated no significant relationship between the back-
ground characteristics and performance on either the judgment or the chemical
tasks.
Pl , ' .‘—"’/ ' - )
( . - * Table 7 ’
N
Regression Analysis for Background Variables and Chemicals
~ ’ d and Comparison Variables for Teacher Sample ’ \
. Squared . 1 tinle : ' .
Squrce Multiple R Multiple R F p Step Dowq F p
Comparison 19 44 130 .27 1.30 27 -
. b
Chemicals .21 .46 .50 .19 1.49 19

Multivariate F = 1.38, df = 16,86, p <.17

-
2

5 . N
'./“\
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Whether background variables do influence performance on the CTP and
PCE scales is not unequivocally answered by the results of this study. It
is possib]g that the groups were too homogeneous,: the instruments were not

sensitive enough, or the ease or difficulty of the tasks/i;;erfered. ?uture

researcgwis necessary to further clarify this issue.

]

Do teachers who are able to recognize différences‘betweeh formal and

concrete teaching strategies also score at a formal Tevel on a paper and

¥

pencil versien of(;1aget 's chemicals task?

The answer to this question is no. The teachers were able tp .
discriminate between the concrete and formal tééching strategies. The
majority of them were not able to score at the formal level on the paper

pencil version of Piaget's chemicals task.

This task was scored usiné a 5-point scale, with 1 indicatinga . ~
preoperational response and 5 indicating a late forma} respanse. The subjects ,
had an average scoré of 2.59, or between an early and Jite concrete ]eve] of .
performance. Few of the subjects were able to go beyond a combin§110n~of y
n+ 1 variables. The comments made by the subjects ind{cated that motiva-

tion may be an important variable in the ability to perform the chemicals

i .
. ®

Within the limitations of this study, as noté;\above, these results
support Piaget's contention that adults may not mariifest forma] operat1ons:
in the experimental s1tuat1ons used by him and Inhe]der, and yet be able
to th1nk forma]]y in their particular f1e]d This study a]so supports
S1nnot s (1975) f1nd1ngs that adults may be able to man1fest formal opera-c

tions when tested with familiar materials, but be-unable to do 50 when

v —

traditiongl Piagetian materials are used. ’ -

24
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Elkind (1975) and Dulit (1972) both remarked that all persons may not
be required to operate at a formal ]eVei to perform their occupations.

Another question which still remains to be answered isqwhether teachers h
L]

are rewarded for emﬁ]oying concrete or formal teaching strategies in

, -

—~

- If future research can devise performance tasks for teachers,
/

their classrooms.

_the results will yield additiopal insight into the seeming lack of . e

formal operat:ons found by other researchers (Di]]inb, Wheatley, &

Mitchell, 19765 Dulit, 1972; Elkind, 1961a, 1961b, 1962; Graves,- 1972;
Jurascheck, 1974; Karplus & Karp]us, 1970; Tomlinson-Keasey, 1972). §\§§~

What insight does the re]at1onsh4p between performance on an educat1ona1

task and on a standard P1qget1an tfsk g1ve 1nt4kperformance -competence,
L3

.

horizontal deca]age, cognitive deve]opment in adults, and formal level x

functioning in adults?

Flavell and Wohlwill (1969) distinguished between performance
( .

and competence. Competence referred to the existence of the underlying

4

structures necessary for operational ‘thought. Performance referred to

tre psychological processes ith]véd in manifesting formal thinkiﬁg in

[4

a particular setting. These resu]ts of the present study indicate

that teachers may possess the under]y1ng structures necessary for formal
thought, but their man1festat1on of formal thinking is perhaps dependent
‘upon the subject matter f; which tHey are tested. For the most part,
thex were unable to perforT;?t a formal level on the chemicals tast:

yet they were able to recognize a difference betwéen formal and co;crete

functioning in the educational problem. Further and more definitive

.25 o |
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“implications for the performance 8 petenCe mode] await future research.
N '

g s

P1nard and Laurendeau (]969) d1sdussed Piaget's not1on of hor1—

s

zontal decalage Essent1a11y, they stated that hor1zonta1 deca]age

b4

S n1nv01ved the chrono]og1ca1 d1fference between the ages df acqu1s1t1on . N
" of operat1ons that bear on different concepts (or contents) but obey .

-

identical strUCturaL laws. The deve]opment of the structubes for formgl

~

|
i . operat1ons may have occurred in this sample of adult teachers. . They arét;”

b able to appty these structures in a récogmition task in an educational '

setting, yet they are unable to app]} the identical stFuctures in solv-

i

c(/\\“‘ing a chemicals task. As Flavell (1970) noted, chronological age

-—

differences become less important and differences in 1ife experiences

become more 1mportant/gur1ng adult deve]opment ___'/’ax,be that(gn(adu1t_

hood, a horizontal deca]age would ¢0nt1nue to exist for many content

A

areas, because an adult's rapge of experiences can vary. greatly. ﬂ

This study’does suggest that Piaget's theory of- formal- deve]op-

-

! e ment has the potential to explain cogn1t1ve deve]opment in adu]thood

if the critichl factor of domain of expertise-is taken into account. v
-~ - ——

: . For many adults, the skills necessary for'comhnning chemicals or for S
undorstand1ng the workings of a.h{frau11c press, are unnecessary for

i ) ’successfu1 survival in their day-to-day world. It may be that formal

! .. thinking in the social domain is a‘ﬁeeessary stage in development for

- .

successfu1 operationlin the person-oriented professions, such Qs
teaching. As Blasi and Hoeffel (1974), pointed out, this translation

of formal functioning into the social domain is a difficult task. But

as is indicated.in this study,thjaay prove valuable for further underé

stand1ng of adult development. //j)
' 2
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. ' ) . ‘ .\:‘
Probably the most significant contribution of this- study is the in-

-

. Sight itiprovides into formal level functioning in teachers. %he study

RS

provides an empirical basis for app]&ing Piaget's theory to teacher class-
room behavior. The conceptual structure p;;sented in Table 1 was supportqg
by the empirical data gol]ected in the study. This structure can provide
the basis for developing performance tasks in the area ofﬂgduca£}on.
Research with performance tasks would provide moré’defin%t{ve answers,td

the questions that were explored in this study, as well as geperate

additional questions of interest.

7
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