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ABSTRACT . C- ‘
Twenty-thtee tenth grade male students from an urbar,
parochial preparatory schools rarticirpated in* *+his study, along with
+wc male cecmetry teachers. On the basis of the Group Embedded
Figqures Test, one teacher was assigred field derendent students, and
the other -teacher was assigned field independent students. The field
dependent.class evaluated the classrocm climate more positively and
closer to their teacher's perception than did the field independent
clase. Interpretation of individual difference multidimensional
scaling suggested that the configuraticn .of the relationshi ps among
gecmetry terms was similar for the,two classes. These results suqgest
that, vhile FrLI ‘may be a fattcr in the pérception of classroom ‘
climate fcr ratched cstudents and teachers, it makes little difference
in(terms of the 1nfer;ed cognitive structure of the subject matter.
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Abgtract:

“
High school males were matched with their male
geometry teachers on the basis of field independence.

After an academic year,'their perceived classroom climate
- v 7 .

and ratings of the relationship among gepmetry terms were °

4 ¢ : '
examined. The field dependent class evaluated the climate

more positively and closer to, their teachqt's perception
; ;

than did the field independent class. Interpretation of
ind1v1dual dlffereqce|mult1d1men51onal scaling suggested
that ,the configuratlpn of the relationshlps among geomgtry
., * terms (tze., cognitive structure? was similar for the two

N
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\ .
perceived classroom Climate and Cognitive structure of
v Geometry Terms as a Function of Matching Students

with Teachers on Field Independence

Much e@ucational‘researcﬁ'has been generated by the
interest in cognitive styles, but none as widespread as
the field dependence-independence (FDI) dimension.asso—

i ciated with the work of Witkin and his colleagues (Witkin,

1973; wit&in, Moore, Goodenough, & Cox, 1977). Since the

.a‘. ‘ acknowledged need to assign. students to‘ optional
instructional techniques ﬂ%sed on ‘their individual
characteristics (e g., Gage & Berliner, 1975, pp. 183- 7

188), it is not surprising to find educational researchers

¢ ‘'skudying the post hoc and experimental effects of q‘match

between students. and teschers with respect to FDI.
| ' stasz, Shavelson, cox, "and Moore (1976) reported
; ° 'that the psychological structure (i.e., "interrelationship -

7 £ concepts in a psrson s memory", p. 530) of ‘certain
V -; concepts in sdsisl studies was partly related ;p the FDI
$i' | . of stuésnt and teachers involved in the "instructfion.
~Packer‘anéﬁiam (1978) found thal matching was the most
beseficial for FD students on a math lesson and that
students rated FD teachers more positively than FI teachers

.

< " immeddately 5fter‘tbe.lesson. ' L.
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IMuminating as these studies are, several weaknesses
i} their design reduce the generalizability to the elemen-
tary and h%igh school classroom. specifirally, atypical
* instructionallsﬂtuations fail to adequately address thé
natural classroom processes. For example, a'élass size of
. four is unusually small and only fou; cgnsecutive, daily,
50 minute‘periods "(Stasz, et al., 1976) is a ‘'very limited
amount of tgacher—student contact for high school instruc-
tion, 1In the second study (packer & Bain; 1978), the
'students’ wé;é undergraduate psychology majors and the
"ﬁeacheré' were final-year math edgcation mqjors, a
\ : combination that does not represené true sqcial roles of
teacher and gt éent in a school classroom. Also the
) .

lesson was unusually shert and on a one-to-one basis.

consequently, the present study was désigned to

v

agsess one academic year of instruction of students by _
. ‘teachers matched on FDI, using cognitive structure of : | "
! acquired course con;epts and_quc;ived classroom'climate.
Elementary geometry was selected because of the likelihood
that analytiq.sﬁbjecf méttgr would discriminate between FD
gﬁﬁ FI' students (Witkin, 1973) and because thg cognitive’ " " f?
"stfﬁcturé, based on mult imension51 scaling:of dissimi- ) }
}Qrity jdﬁgﬁents has be’ shown tp he similar to the 1ogidal . |
‘relationéyips among baéic terms in geometry‘(Cox & bomerasii,

e 1977). 'y
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’ Method

subjecté

Twenty three h;le, 10th graders and 2.male teachers
from the geqmetry classes of én ;nner-city,‘parochial
preparatory school participated in the study. On the basis.
of the Froup.Embedded Figures Test (GEFT ; oltman, Raskin,
& Witkin, 1971) administered the previous semester, one
teache; (GEFT score = 6) was_assigned_lB studeﬂts (GEFT

mean score = 6.4; range = 3-9). This was designated the FD
s

- °
.class. The other teacher (GEFT = 18) was assigned to 10

students (GEFT mean Score =.14! range = 10-18). The result
was the FI class.

Students were unaware of any experimental manipulation.
The teachers were informed, afﬁer their testing, of the

general nature of the cognitive style construct and that the

~study was designed to evaluate student-teacher relaﬁi%pships

*

and the effect on.acHievement.

t a later date and beyond'the experimentef's céntrol
six new students were added to the ?lasqrooms. Féur‘wexe
assigned ¢o 9Ae FI class (GEFT meaﬁ_sédré = 3.8; range = 1-8)
and two to the FD ﬁlésé (GE%T SCorgs of 10 aﬁd 15). Aall

analyses included these students, since it was felt.that

class. Fuyghermore, adl findipngs would be biased against

*

the experimenter, creating a conservative basis for statis-
L . .

tical-infeience.

e \ - .
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u_their exclision would distort the true social context of the .
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. correlated aspects of the classroom environment. The

Procedure

Nedr the end of the academic year, both classes--'
studentskand teachers--were given an abbreviated version of
th% Classroom Environment Scale (CES - Trickett & Moos,

1973) . The CES measures distinct, though moderately

o,
abbreviated versjon maintained_the nine’ subscales (i.e.,

"involvement, affiliation, support, task orientation,

+

competition, order and erdanization, ramle clarity, teacher

control, and innovation), but used only 16 of the 90 items.

These 16 were example items erorted by Trig:kett.: and Moos.

'In scoring the scale, a positive response constituted,
_ )

answering true to the occurrence of positive events or

false to the occurrence of negative events ‘in the classroom.

Immediately following, a measure of psychological

structure of geometry'terms was administered. It consisted

L]

of two*sets of ‘all 36 possible.pairs of nine terms from °

_elementary geometry (i.e., point, length, line, segment,

area, plane, triangie, volume, tetrahedron) used by Cox and
pomeraski (1977) . v
A photographic slide of each pair, gnd beneath it a

Likert scale from 1-7 (1 = alike, 7.= different), was pro-

- jected on a screen, ‘one at a time for -seven seconds with an

approximate one second interstimulus interval. The
P :

instructions were'to judge how alike or different the words

s

were as terms in geometry and then to cixcle the number of

\

e
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the choice on the answer sheket. Two trlale were adminis-

AN

ntered, but for the purposes of reliability;'only the second
was used for analysis. " - L e |

‘ The Chang and\Carroll (1972) program for individual

» differences in multidimensional.5caling‘(INDSCAL) was used
to :analyze the diseinilarity judgment“data.. The input °*

',goneisted'of a 9 x 9 half-matrix of scaled scores for all
possible combinatdons of paired stimuli for each of 31

» . »

subjects (teachers, matched and unmatched students) . _
‘ *. S b

Results and Discyssion

- A scorg on. the abbreviated CES wag,the sum\if the
. v

positive responses (i.e., the greater the score, the .

better™he perceived climate); Inspection of this.dat;
showed that the normality assumptlon was not justified. | P
All perceived climate scores were then ranked and replaceﬁ . ' \i‘
) in their appropriate FD or FI drouping. The‘W1lcoxon test
was used to analyze the difference between ranks in the two
. ’ classes (Marascuils &chSweeney,.1977 pP- 274) The
~ expected average rank for the FI class was significantly
. different than the FD class, Z = -11 04, p <.001. ~ These S,
resdlts suggest that the FD class perceives their classroqn .
| to be. a anerally more positive env1ronment than does the
h I, -« FI class. C : L | *
’ | The CES has been dlvided into three subareas: o ’

* -

personal development (student competition and effort),

- -

~system maintenance (degree of ruler !nd organization by

- e
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-
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teacher), and teacher-student relatianiship (Trickett &
Quinlan, 1979). 1In the abbreviated scele, questions

pertaindng to these three areas were separated out and

-

ranked according to frequency of .positive responses.
' \ ]

Spearman rank—zfder correlations between FDI score ranks

and positive rasponses revealed a significant negative
. P *

- & . . . .
correlation for personal development, r = -.40, p <.025,

“but not for the other categories. Thus, the perception of

class-wide personal development.appears to bepznbersely

, |
related to field independence. (

a

All students' responses on each question, by class,

- . * -

were evaluated to the extent that the proportion of-

positive responses was 31gnificantly gfeater than chance.

\
The questions that satisfied this 4r1ter10n were compared

to the respective teacher's response. For all the students
in the FI class, four out of the sixteeﬂ’questions were
answered-the same by a significant‘majority. These
responses matcned the teacher's answers. In the FD claes,
nine of sixteen questions were,answered the same by a

sjgnificant majority and eight of the nine matched the

_teacdher's answers. Although not strongly signxflcant

(p <.075) the frequency of” student agreement w.th the

*

teacher is twice as great in the FD class as_in the FI class. -

-

These results suggest that there is more- accurate perception

' of aspects of classroom environment by teacher anddstudent;‘

- N
when matched on FD than on FI. /

C M e s i e s s mewe s e o ; - P



solutions to the multidimensional sca}ing.were
geqer%ted'in five,'foﬁr, three, two; and \Qne dimensidhé. {.
summary statistics appehr in Table 1. fhoice of the
appropriate dimensions cannot bé made from the statisticg

-

alone, but involves ingerpretability. Based upon the

-

percentage of variance accounted for and the question of
N )

intefpretability of four or five_dihensions, the 3-dimen-
sional 901upion was determ}ned to H; the mos} appropriate
T ' for the éubject configuration. The 3-dimensional solution
was also used for the spatial configuration of the stimuli.
‘Three dimensions ha?e been shown to be compatible with the
. relationship among‘geometry'terms (Cox & Domeraskir 1977) .
Nd'igterpretable dimensjons were identified for the
subject space. Variables cpnsidgred were FDI, a non-verbal
IQ Tﬁ;ﬁé&é.(Raveﬁ, 1960‘, perceived clasgroom climate,
fikél course dfades, and'math achiévement sc¢;es. Thus, it
‘was nQot readily app;rent that FD‘and FI classes were
‘wjdiffe;gﬁzmld"fhéir interpretation of stimuli dissimilarities.
.Prévidus.work with INDSCAL indicated that'directional
statistics could be uded to aetect spatial,'positional
"differences (o'Harei/}936+-1977). Thus, to maintain the .
“integrity of the three dimensionald space, analysis in terms
of ﬁygular separa%ion was performed (Qbrdia, 1972).
The-3—dimen§ional subjects space was described, there-

¢ fore, in terms of spherical location. That is, the, three
: . e .

e | coordinates.for each subject were transformed to directional’

. . .
L]

Q

oo . ) A s ) : . 4 N
. " . )
- Q . . e e (K : ) m - - .
- B ) . . . ’ ’ .
. B d . -' B 3 . . P . )




D . /
cosines. From the mean directions (i.e., therfpan . e
directional cosine for each dimension), each class position
in the spherical space was described in terms offpolgr
coordinates. The angle (g) from the z-axis and the angle (¢g)
from the x-axis to the class position and the spherical
variaﬁcei;S*) are the designated descriptive measures
(Mardia,lchap. %). Tighter clustering-of the_ppiqss is
répresented by S* approaching the, value of zero. ;he
followind figure demonstrates the concept of polar coordin-

ates. Angle © .e.md angle ¢ define the spherical direction of

point P; r is the resultant length.
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The directions for the FD class werey/® = 56.9°,
@ =_47.6°, and s* = .111]. The directi}n foflthe FI.were:

0 = 59.1°, % = 38.4°, and s* = .081, The resultant length

' : . )
' 11
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9
for ﬁhe FD class (R = 13.19) and for the FI class

»

(R = 14.22) were used tg test the differénce between.

groups. Usging the procedure outlined by Mardia (1972, ):

p. 263), R and,RD‘were'not found to be significantly

I
different by the F-dppreximation (2,60)< 1.0.. This suggests

that the classes do not differ in the spatial configuration

of their general perception of the relationships among

geometry terms. "The mediah porrelatiqns between the data

« - :
and the fitted gPints for the two classes.were not signifi—

cantly different (Fisher's 72— transformat;on), further

suggesting that the FD and Fl/classes were making use Qf the

-

same dimensions in judging the stimuLi. ,,//

Interpretation of the 3-dimensiona1 configuration of

geometry terms seemed to be based on the follbwing:v 1) a .
\un1d1men31ona1/mult1d1men31ona1 aspect 2) a dlfflculty of
measurement d1men$1on, and 3) a famlllarlty/unfamll1arity*\
dlmenslon. At one end of the first dimension, segment,—Ilne,g
"length, and point were found (i.e., the unidimensipnal

terms) ; at the ether end were the multidimensional stimuli—j
volume, area, triangle, plane. Dimension‘é’had terms that
were "easier measure" (i.e., length, segment, Vplume;
ttiangle, area) at one .end and "more difficult to measure" . at
-the other end }i.e., point, line, plane). Dimertsion 3. had

ad

at one end volume, léﬁgth, area, line and at the other end -
3 . . - r

point, plane, and sement. These weré designated as the

geneially{hore familiar and less familiar terms. The
-

¥
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) inconsistent and outlying kocation of the term tetrahedron

gt d

infers.that many of the students were unfamiliar\with this
[ ) . - N

e term.
* ) .This’heuris'ti_c study suggests that while FDI may be a
:2f"3\ L | factor in the nerception-of classroom climate for matched
"ﬁ.” " students and teachers, it makes little difference in terms T {
QG; = of the inferred cognitive structure of the subJect matter "

(i.e., the perceptioq of tne interrelationships of key -
content terms) . Furthermore,dit aupports the contention |

that 1ongitudina1 study cf teacher-student interaction .

ol k:a«'
- individual differencé multidimensional scaling technique as

a tool for uncovering cognitive structure of curriculum

! content rather than relying on tests of recall of spec1fic
| . _ . : _ ~—
' facts. '
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' . . Table 1

-

<\ -

INDSCAL Analysls of DlSSlmllar\ty Judgments

Summary Statistics for

. \
~ , FD and FI Cla
W s5p 4p
FI FD\ FI FD
T +
tvariance / ‘
Accounted for 57.8 61.0 48.5 51.6
» N
Averhge Correlation
Across~-Subhjects _.76 .77 . .69 .71
A Y “
< ) i - <
Correlation ? ) \ '
Between Data * *f
' and Estimated
. Dissimilarities .76 7\ é"w
]
\ 3\4
\ '\J )
. ' '
‘ * _.J

ensions in

ooms \

3D - .

FI

D

38.3

.61

{

42.3

.64

. \
/

" 2D 1D

FI .. FD FI FD
27.7 30.8 15,9 19.2
.81 .53 .35 .41

A

.53 .56 A




