DOCUMENT RESUME

ED 021 761 24 SE 004 G975

By- Kane, Robert B.
USE OF THE SEMANTIC DIFFERENTIAL TECHNIQUE TO MEASURE PROSPECTIVE ELEMENTARY SCHOOL
TEACHER ATTITUDE TOWARD MATHEMATICS AND OTHER SUBJECTS. FINAL REPORT.

Purdue Research Foundation Lafayette, Ind

Spons Agency- Office of Education (DHEW), Washington, D.C. Bureau of Research.

Bureauv No- BR-7-E-053

Pub Date Feb 68

Grant- EG-1-7-070053- 1908

Note- 66p.

EDRS Price MF-30.50 HC-%2.72

Descriptors- *ATTITUDES, *ELEMENTARY SCHOOL TEACHERS, EVALUATION TECHNIQUES, LANGUAGE ARTS,
*MATHEMATICS, SCIENCES, SOCIAL STUDIES, *TEACHER ATVITUDES, *TEACHER EDUCATION

= Identifiers- Indiana, Purdue University :

] The first objective of this research was to compare the atfitudes of prospective
elementary schoc! teachers toward mathematics and three other areas-- language
arts, science, and social studies--as academic disciplines and as future teaching areas.
The second objective was to test the predictive validity of congruity theory when
applied to Ss “and concepts from elementary education. The ihird objective was fo
study semantic differential (SD) factor structure for the educational concepts and Ss
studied. The final objective was to describe the locations in semanfic space of the
meaning of each concept studied and to describe any cluster patterns among these
meanings. Subjects in this study were prospective elementary school teachers on whom
substantial efforts had been expended to enhance their mathematical sophistication.
Each of the four sections of this report deals with those aspects of the research

which bear on one of the objectives listed above. (RP)




T o T M e I,
R TETTE e e T R BT Wi e bl e RSN Y [T S ¥ WM
< i g vl Epi (X i admidely it i

I R-7.6053 %

ULS. DEPARTMENT OF HEALTH, EDUCATION & WELFARE E 3
OFFICE OF EDUCATION g ﬁ

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE
PERSON OR ORGANIZATION ORIGINATING iT. PO!NTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION

POSITION OR POLICY. -

FINAL REPORT |
Project No. 7-E—053
Grant No. OEG—1-7—-070053—-1903

P 24

-

USE OF THE SEMANTIC DIFFERENTIAL TECHNIQUE
- TO MEASURE PROSPECTIVE ELEMENTARY SCHOOL TEACHER
. ATTITUDE TOWARD MATHEMATICS AND OTHER SUBJECTS '
 February 1968 :
- U.S. DEPARTMENT OF o

HEALTH, EDUCATION, AND WELFARE

e —

ED021761

Office of Education
Bureau of Research

S e o x . w

e ——

= SEvoy 975

m
o




Final Report
Project No. 7-E-053

Grant No. OEG 1-7-070053-1908

Use of the Semantic Differential Technique to Measure
Prospective Elementary School Teacher Attitude Toward
Mathematics and Other Subjects

Robert B. Kane
Associate Professor of Mathematics and Education

Purdue Research Foundation-Purdue University

Lafayette, Indiana

The research reported herein was performed pursuant to

8 grant with the Office of Education, U.S. Department - -
of Health, Education, and Welfare. Contractors under-
taking such projects under Government sponsorship are
encouraged to express freely their professional judgment
in the conduct of the project. Points of view. or opinions
stated do not, therefore, necessarily represent official
Office of Education position or policy.

U. S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

Office of Education
Bureau of Research




i Sapgony As Ty e D e el YNy

3
¥,
I
=N
e
K

- e e e n R e s et e -

Contents

Smmry nnnnnnnnnnnn '?1'%”5””::--“-1_‘ -----------------
Introduction eemec-ca-- wmmemm e n e ——————— cemmmnees

The Factor Analysis Study =---e=c-eccccecccacarccacaea
Methods e-dw-=cccccanca- PP R S S
Findings and AnalysisS e-eececcacaccccmaaccaen —————
Conclusions and Recommendations —«-eeccccecccaa- -

The Attitude Study ~---- SR Ly U Y —
Methods were—ececcccccccrercccacnccccee= ———————
Findings and AnalySiS ~-eceecccccccccccccncconcaa
Conclusions and Recommendations =eeewececccecacaa-

The Congruity Study =-e--cc-cmccccscmccmmmncncnccccaan-
MethodS —c-ccssmaccccccmccccacccncrcccrecccacn——-
Findings and Analysis --eeceecccccccccccma- c—m———
Conclusions and Recommendations e--=e-crcccccca-s

The Distance St‘.ldy -------------- 4 an 0% 0 o @ o - an R0 e B W 0w 0 o B
MethOdS e L T R Py T P P T T T T 1T Y T Y T 1
Findings and Analysiﬂ BNeRRUsUREKRESRISESSSSISISS
Conclusions and Reacnnendatiens ssszssczssszszzss

ReLIVEHESE wamnbusisnmmsidninmalonasatdlSoliasooooioal

Appendix eeeecescmcmaccccsamccccaccccccmcmccccneccaaaae

ERIC Report ReSume —-cececccecccaccccccecccccacancacan

Tables

1 SD Scales Selected Because of Their Factorial
Stability e=---mccecccccccrcccccccccceccceaa—

2 Proportion of Total Variance for Rotated
Factors: First Administration eeeecceccccccaa..

3 Proportion of Total Variance for Rotated
Factors: Second Administration ee-eecccaca- —

4  PFactor I Loadings 2 30: First Administration

5 Factor I Loadings 2 30: Second _
Administration =eeeececccecacccececnoeacan-a- -

12




(3
o
%

10

11

12

13

14

15

16
17

;v ' 18
19

20

Contents (contd)

Factor II Loadings 2 30: First Administration

Factor II Loadings > 30: Second
Administration =e-ecccaccrcacccnncccccccncnnca-

Factor III Loadings =2 30: First
Administration eecceccccmccccctcnnccnnnenonon-

Factor III Loadings = 30: Second
Administration e~ecececcccocccccccccccccocaceas

Frequency of Occurrence of Factor Loadings
2 0.30 on Factors for Which Scale Is Not
Listed --cemreciccccmmccmcrrccvcrcccnrcnncane

Comparison of the Polarities of Pairs of
Scales Whose loadings Were > 0.30 on
Factor III =-e-cceecrmmemrcmcmccmcc e c e emae

Means and Standard Deviations of Attitude
Scores Toward Nine Concepts for 71 Prospective
Elementary School Teachers «=-cececcccccccna-s

An Analysis of the Differences between Mean
Attitude Scores for Concept Pairs of the
Form X and Teaching Children X ~----c--ceeca--

ANOVA of Mean Attitude Scores Toward Four
Academic Areas and Toward Five Teaching
Categories =--mecmccccccacncrcncmcccaccrecncnaa '

Differences Between Pairs of Mean Attitude
Scores Toward Five Teaching Concepts «=---e---

SD Scales Associated with Each Factor -ee--«e- .

Mean Factor Scores for Four Composite Concepts
OVer 58 —w-e-mrecmmcoccacccrecccccecccoecane——

Obtained Mean Component Concept Scores over Ss

Predicted and Obtained Means for Composite
Concepts =cmecmceccrmcccccncrccnmer e ar e cnac e

Correlations Between:Obtained and Predicted
Composite Concepts over S8 «-=cmceccecce—acamao

ii

14

15

17

18

19

20

23

2L

2k

25
28

29
30

31

32




Contents (contd)

Tables
21 Connotative Meanings of Selected Concepts as
Defined by Locations in Semantic Space -=--=--- 35
22 Distances Between Selected Pairs of Concepts
in Semantic Space ec-meeeeccwmccccrcncnmcconnann 38
Figures
1 Centroids for Four Academic Disciplines «w---- 36
2 Centroids for Teaching Children and- Four Concepts
of the Form Teaching Children X e--e--ccccccece- 37

iii




3
-

At oy

Ty .,,w sl

BT ro

4
z
3

Swimary

This research was conducted in four stages: the factor
analysis study, the attitude study, the congruity study, and the
serantic distance study. BFBach of these s*udies is reported in a
separate section of this docunent.

' The objective of the factor analysis study was to deternine
the Factorial structure of senantic differential (SD) scales that
have been accepted widely as paradigms of the three SD factors
na.ied evaluation, potency, and activity when these scales are used
by prospective ele.entary teachers to rate educational concepts.
The following questions were raised:

1. Are evaluation, potency, and activity lactors evident?
2. Are the factor loadings of scales that are paradigms

for each of these three factors consistant with their
reputations for high and relatively pure loadings?

[§3)

. Do any of the scales reverse polarity when used by
prospective elementary teachers to rate educational
concepts?

Seventeen concepts related to elewentary school classroowm
activities were selected. Each Concept was raved on 14 sp
scales that had been used to study a variety of concepts rated
by widely divergent Ss. Concept, scale, and the order of
"sositive" and "negative" adjectives within scales vere all
rendouized. Four separate random concept presentation crders
yvere employed. A sarple SD questionnaire is exhibited in the
Appendix. Ss responded to the complete SD questionnaire during
each of two adwministrations nine weeks apart. Thirty-four
14 - 1L correlation :etrices were factor analyzed using principal
corponents analysis with uwnities as estimates of cosziunality.
Orthogonal rotations were coipleted. The proportion of toval
veriance accounted for by the first three factors ranged from
0.462 to 0.66Lk. ' :

A

Factor I was clearly the evaluative dimension but a traditional
activity scale loaded heavily with the evaluative scales.
Factor II was defined by two SD scales; one was traditionally an
activity scale, the other a potency scale. This factor seeus to
be associated with intellectual or acadewmic rigor rather than
physical hardness or strength and thus pight be thought of as a
special kind of potency dimension. Factor III seems to be an
activity dimension that includes the scale masculine~feminine.
The vositive polarity of this scale shifts fro.: 'masculine’ to
"eeixinine™ across concepts rated. This study indicates that it
is unwise to asswne that an SD scale has a fixed factorial
content at the outset of an experiment. Similarly scale polarity
may also vary across Ss and concepts. Experiients that use the
SD with educational concepts should include factor analysis as
an initial step in data analysis.

2
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In the attitude study prospective elewentary school teachers'
attitudes toward nine concepts: four scadewic areas, tovard teaching
cnildren and toward teaching children in each of the acadei:ic
areas vere neasured with the SD evaluative scales that withstood
the factor analysis study. Additionally, attitudes toward
athe: atics and tesching children iathesatics were correlated with
S's achieverment in collegiate courses in matheuatics and teaching
matheirztics.

Mean attitude toward each of the nine concepts iras significantly
higher than neutrality. The difference between attitudes toward
social studies and teaching children social studies was significant .
Differences between all other pairs of the form (5, teaching
children 5) were not significent. WNo significant differences
existed among attitudes toward the four acaderic areas. The mean
attitude toward teaching children was significantly higher than
any other nean attitude. Attitudes toward watheuvatics and
teaching children athematics were positively related to achieveuenvc
in collegiate mathenatics and mathewatics education courses. Of
particular note is that attitude scores for wathewmatics, science,
and teaching children in these areas are no less positive than
attitudes toward language arts and social studies as disciplines
anG teaching areas.

;

A third study wes designed to deterwine whether or not the
principle of congruity (Osgood, Suci, and Tamnenbaw:, 1957)
predicts couposite concept meaning from component concept meanings
in the event that Ss and concepts stew froi. elementary education.
In brief, the congruity principle stipulates that if two component
concepts of weasured ::eaning such as Goldwater an¢ Republican are
cowbined to fori a couposite concept Goldwater Republican, the
meaning of the couposite i:ay be predicted by applying the congruity
fori:ula to each di-ension of the senantic space.

The couponent concepts studied included language arts,
wathesatics, science, social studies, and teaching children.
The cowposite concepts included all four cowbinations of the
for:a teaching children x. The congruity model predicted
Factor 11 with wore precision than either Factor I or III.
Obtained measures for co.sposite concepts were systeratically
lower than predicted icesures. It appears that the prediction
forrmula could be iuproved by adding a constant, c, such that
-0.% £ ¢ £ -0.2. Obtained and predicted factor scores
vere correlated to inder their relationship independent of any
systematic error. These data suggest that the congruity formula
does predict responses to couposite concepts froa responses
to co.iponent concepts.




The location of nine concepts in semantic 3-space was determined
by generating an ordered triple of mean factor scores (SI’ 815 SIII)

Each ordered triple defines the centroid of the cloud of points
(one from each‘§) for its respective concept. These centroids were
plotted to yield a graphical display of the concepts' connotative
meanings for the Ss involved. Distances between selected pairs of
concepts were computed.

These data may be viewed as a dictionary of connotative
meanings for the concepts studied among the prospective elementary
teachers involved. In addition to providing a quantitative method
of assigning meaning this analysis yields a measure of the distance
between connotative meanings of pairs of concepts.




Introduction

One obiect:ve of this research was o coupare the attitudes
of prospective elementary school teachers toward :matheiatics and
three other areas, language arts, science, and social studies as
acadernic disciplites and as future teaching arcas. The subiects
were prospective c¢leuentary school teachers on whom substantial
efforts had been e.mended to enhance their mathcinatical sophistication.
A second objective was to test the predictive wvalidity or
congruity theory when applied to Ss and concepts from elementary
education. SD scales have exhibited some shifting awmong factors
and polarity inversions when applied to different concepts or
families of concepts. The third obtiective was to study SD
factor structure for the educational concepts and Ss studied. A
final obicctive was tv describe the locations in semantic space
of the meaning of each concept studied and to describe any
cluster patterns awong, these ueanings.

The body of this report is organized into four sections each
dealing with those @spects of the research vhich bear on one of
the ob.ectives listed above. Each section wmay be studied
independently of the others, but since the results or the
factor analysis study were used to deteriine the SD scales used
in the remaining studies it is presented first.




The Factor Analysis Study

Semantic Differential (SD) bipolar adiective scales exhibit
stability across a wide -—rariety of S's, but they do not exhibit
comparable stability across concepts. Shaw (1955), Osgood, Suci,
and Tannenbaum (1957), Husek and Wittrack (1962), Osgood (1962),
Hartman (1963), Tanka and Osgood (1963), Ohnmacht (1966) . Thus,
while subject-scale interaction is low, concept-scale interaction
tends to be high. None the less the three classic SD factors
labeled evaluation, potency, and activity generally appear and
usually account for 50% or more of the total variance.

0Osgood, Suci, and Tannenbaum (1957) cautioned that the meanings
of scale-defining adjectives may change from concept to concept and
that the assumption of a fixed polsrity for a scale may not be
tenable as concepts are varied. Moreover they reported that the
activity factor fared poorly in single concept factor analyses.
Anong 19 concepts tested, activity was identifiable as a factor
in only eight; it was distributed among other factors for various
concepts.

The problem was to determine the factorial structure of SD
scales that have become accepted widely as paradigms of the three
Pactors termed evaluation, potency, and activity when they are
used by prospective elementary teachers to rate educational
concepts. In particulcr answers to the following questions
wvere sought:

1. Are factors discernable as evaluation, potency,
and activity evident?

2. Do scales which have become associated with one of
the thr=e factors listed above continue to register
high and relatively pure loadings on their respective
factors?

3. For each scale does the adjective traditionally
associated with the positive end of the scale maintain
this posture when the scale is used to rate educational
concepts?

Methods

Seventeen concepts were selected that are directly related
to classroon activities in the elementary schools. Nine of them
related tc the major curricular areas: they were language arts,
matheimatics, science, social studies, teaching children, teaching
children language arts, teaching children mathematics, teaching
children science, and teaching children social studies. The
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remaining eight concepts consisted of the defining sentences of
Flanders' (1960) categories of teacher behavior: The teacher
criticizes or deprecates pupil behavior with intent to change

it. The teacher gives directions or orders. The teacher expresses
or lectures about her own ideas. The teacher asks questions to
orient pupils to school work. The teacher asks questions to
stinulate pupil participation in decision making. The teacher
accepts, clarifies, and supports the ideas and feelings of pupils. |
The teacher praises or encourages pupils. The teacher justifies B
his own position or authority. Each concept was rated on 14 scales '.%
which were selected by reviewing the literature for SD scales B
which consistently exhibited high and relatively pure factor
loadings across a variety of concepts judged by different kinds f
of sub.jects. The scales are listed in Table 1. n%

0T Weangs e

T anNeeR)

Table 1

SD Scales Selected Because of Their Factorial Stability

Evaluation Potency Activity B
good-bad strong-weak fast-slow ;
nice-awful heavy-light ‘ active-passive 3
positive-negative hard-soft hot-cold i
heavenly-hellish ' masculine-feminine difficult-easy E
optimistic-pessimistic
happy-sad

The S's were 71 seniors in elementary education. The SD's were
administered in an educational foundations course. Each S responded
to the questionnaire beth before and after an 8-week student
teaching period. Four random orders of concept pre~entation were
used. The scale presentation order was selected randomly, and the
order of "positive" and "negative" adjectives within scales was
randomized. Each questionnaire included directions to S as
suggested by Osgood, Suci, and Tannenbaum (1957). The S's were
given ample in-class time to complete the questionnaire, and every

S completed every item.

Thirty-four 1k x 14 matrices of product-moment correlations
were produced. Each of these was factored using principal
components analysis. Unities were used to estimatz communality,
and each analysis was followed by an orthogonal rotation to
Kaiser's (1958, 1960) Varimax criterion. Linear correlations were
justified because no systematic nonmonotonicity was observed
among variables in the several matrices. While nonlinear relations
undoubtedly exist among the variables, a linear correlation model
yields a reasonable measure of the degree of relationship for a

monotonic relation.
Findings and Analysis

Tables 2 and 3 list the proportion of total variance accounted
for by the set of rotated factors for each analysis.
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The Varimax criterion terminated the rotation after three
factors in 12 of the 34 analyses, and in no case was the rotation
of more than five factors necessary. The proportion of total
variance accounted for by the first three factors ranged from
0.462 to 0.663. When fourth and fifth factors was rotated, they
appeared to be reoccurrences of heavy loadings on evaluative
scales, or a factor which more frequently appeared as Factor IT or
TII but was deposed in that particular analysis, or they seemed
uninterpretable. This report will, therefore, be restricted to
an analysis of the factor loadings for the first three rotated
factors.

Factor 1

Factor loadings <& 0.30 for the first factor are displayed
in Tables U4t and 5. (Decimal points are omitted and loadings are
rounded to hundredths.)

Factor I is quite clearly the evaluative dimension. -All six
of the scales chosen because they exhibited high and relatively
pure loadings on the evaluatire dimension in other studies
yielded loadings > 0.30 in 29 or more of the 3kt factor analyses
sumarized here. In addition the scale active-passive qualified in
32 of the 34 cases and the scale strong-weak qualified in 31
of the 34 cases.
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Factor II

Data for Factor II are tabulated in Tables 6 and 7.

Factor II is best defined by the scales hard-soft and
difficult-easy. In only four cases ot of 34 does one of these
scales meet the 0.30 criterion while 1he other scale does not.
Moreover, in 19 cases out of the 30 ir which thev are paired they
are ranked first and second. Excep’. for the second administration
of the Flanders' categories, the scale heavy-light loads consistently

on Factor 1I.
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Tables 8 and 9 display the data for Factor IIiI.

Factor III is defined by the following scales:
yasculine-feminine, and hot-cold.
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Factor "Purity"

Data in Table 10 provide information relative to the factorial
"purity" of the high-loading scales for Factors I, II, and III across
the set of educational concepts studied.

Table 1C

Frequency of Occurrence of Factor Loadings Z 0.30 on Factors for

Which Scale Is Not IListed

Relative frequency with which
scale loads 2 0.30 on other

factors
TFactor I scales
happy-sad 0.12
active-passive 0.16
good-bad 0.07
heavenly-hellish 0.43
positive-negative 0.0¢2
nice-awful 0.16
optimistic-pessiuistic 0.16
strong-weak 0.21
Fector I1I scales
hard-soft 0.07
difficult-easy 0.24
Factor IIT scales
fast-slow 0.37
masculine-feminine 0.12
hot-cold 0.4k

If we were to reject all scales with loadings =2 0.30 on
other factors in 25% or more of the cases, then heavenly-hellish,
fast-slow, and hot-cold would be eliminated.

Conclusions and Recommendations

Note that active-passive, the traditional paradigm of the
activity factor, is clearly an evaluative scale with these
educational concepts and subjects. In only three cases out of
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62 does it load above 0.50 on Factor II or III. Similarly
strong-weak, a traditional potency scale, becones an evaluative
scale. 1In only two cases does it ‘toad above 0.50 on Factor II or
I1I. Factor II is a hybred of the traditional activity and
potency factors. In light of the concepts rated and the factor
loadings it appears that hard-soft and difficult-easy become
synononous, and that Factor TI is associated with intellectual
rigor, profundity, substance, and opagueness rather than physical
hardness, strength, or the like. The shift in connotative meaning
among Factor II scales may account for the masculine-feminine scale's
lov loadings on this factor. While masculine-feminine may link
with hard-soft for physical attributes, it certainly does not

form such a link for intellectval attributes connected with these
educational concepts. In these settings it is linked with two
traditional activity scales in Factor IIT.

While masculine-ferinine is the "purest” scale in Factor III,
it does not maintain a stable polarity across the concepts
included. An indication of this instability may be observed in
Table 11.

Table 11

Comparison of the Polarities of Pairs of Scales Whose Loadings
Were = 0.30 on Factor III

Same Polarity Opposite Polarity

pasculine-fewinine with fast-slow 10 6
rasculine-feminine with hot-cold 8 10
rast-slow with hot-cold 27 2

These data suggest that in about one-half of the cases
tPepinine’ defines the positive end of the scale. Considering the
predominance of female teachers in elementary school classrooms,
this outcome is not surprising.

It seems clear thet some scales which have come to be regarded
as activity or potency scales because of their relatively consistant
performance in wany studies did not perform in expected ways with
“hese educational concepts and subjects. Kerlinger (1964) quotes
Osgood as suggesting that Sp's should always include scales of
known factorial content. This study emphasizes that it is dangerous
to suppose that a scale has a "ynowr! factorial content that can be
assured at the outset. Moreover, one scales polarity switched from
concept to concept for the same subjects during a single SD administration.
Erroneous results and conclusions would be generated by scoring and
analyzing responses based on assumed scale performance.

The 2 factor analyses jncluding rotations required only 3.4 minutes
on an IBM 7094 computer. Those who use the SD with educational concepts
should perforn factor analysis as a first step in data analysis.
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The Attitude Study

Substantial efforts are being made to improve the mathematical
sophistication of prospective elementary teachers. The activity of
the Committee on the Undergraduate Pragram in Mathematics (CUEM) of
the Mathematical Association of America, increases in mathematics
course requirements for teacher certification, new instructional
material for the prospective teacher, and the growing demand of
school districts for better mathematical preparation for teachers
have all helped to initiate and sustain these efforts. (CUPM 1961,
1963, 1964, 1965a, and 1965b.)

One effect of this activity has been to make obsolete many
of the research findings on prospective teachers' attitudes toward
mathematics and teaching children mathematics. The constancy cf
group attitude structures enjoys only a liwited half-life under
most circumstances. This coupled with the amount of attention
recently bestowed upon mathematics education suggests the need to
measure current attitudes of prospective elementary teachers.

Dutton (1952, 195k, 1962) reported that many prospective
elementary teachers dislike arithmetic, that these negative
attitudes are acquired in elementary and junior high schools,
and that university courses in mathematics and mwethods of teaching

mathematics do little to induce more positive attitudes.
SMlbh (1964) reported that his Ss held more favorable attitudes
toward arithmetic than did Dutton's 1954 Ss since 8u.6% of the
1964 Ss rated their feelings toward arithmetic either neutral or
favorable compared with 79.5% of the 1954 Ss. Kane (1968)
noted that a2 comparison of 12 specific attitude statements reported
in the studies of 1954, 16562, and 1964 revealed no trend toward
more positive-attitudes in 1964 over the earlier responses.
He suggested the increase from 79.5 to 88.6 percent may be an
artifact of socially acceptable behavior stemring fromw knowledge
of curricular revision in school mathematics rather than evidence
of a shift in underlying attitudinal disposition. Aiken and
Dregen (1961) found attitudes toward mathematics related to
numerical ability, intelligence, achievement in mathematics,
and attitudes toward former teachers. Aiken (1963) concluded
that Ss holding favorable attitudes toward mathematics tended
to be . socially and intellectually more mature, self-controlled,
and theoretically oriented. Huettig and Newell (1966) demonstrated
an inverse relationship between the number of years of teaching
experience and favorable attitudes toward modernizing elementary
school mathematics curricula. They also reported that the
ainount of training in updated mathematics was related closely
to Ss attitudes toward curriculum revision. Todd (1966) showed
a positive relationship between understanding arithmetic concepts
and attitudes toward arithmetic. Kane (1968) reported that for
prospective intermediate grade teachers attitudes were higher
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toward mathematics than tcwards social studies, science, and language
arts. Prospective K-3 teachers ranked language arts highest; the
other three areas were closely aligned and below language arts.

Attitudes are presumably acquired in much the same 7ay as
other internal learned activity. They may be thought of as
mediating evaluative behavior; they are referred to as favorable
or unfavorable as though being located on soie basic bipolar
continuum. One way to assess them is to measure their direction
(favorab1e~unfavorable) and distance from a neutral point (slightly
favorable, very favorable, etc.).

The Semantic Differential (SD) with which S responds to a
concept such as "mathematics" by rating it on a set of seven point
scales each defined by a pair of bipolar adjectives such as
"good-bad" or "heavy-light", provides a means of measuring
attitudes. Not the least of the SD's advantages is that it
looks less like an attitude questionnaire than other standard
techniques. Factor analyses of SD data have consistently yielded
a tirst factor identified as evaluation. Scales such as "good-
bad", "positive-negative", and "successful-unsuccessful®
characterisiically load heavily on Factor I. Osgood, Suci, and
Tannenbaun {(1957), Osgood (1962), Miron (1961), Diob (1965),
Mueller (1G66), DiVesta and Dick (1966). Attitude may be
identified with the evaluative dimension of the semantic space.
Taus, attitude toward a concept is defined as the projection of
the concept's point in semantic space onto the evaluative axis.
The reliability and validity of the SD as an atiitude measurement
instrument have been established for Ss ranging in age from
eight years to adulthood. Osgood, Suci, and Tannenbaum (1957),
Miron (1961), DiVesta and Dick {1966).

In this study attitudes of prospective elementary teachers
towvard four academic areas, teaching children, and teaching
children in each of the four academic 2reas were measured with
a SD. Differences among these measures were analyzed. Additionally,
relationships between attitudes toward mathematics and achievement
in collegiate courses in wmathematics and teaching mathematics
were determined. Siixilarly the relationship between teaching
children mathematics and achievement was determined.

Methods

A SD questionnaire was constructed including the following
nine concepts to be rated: language arts, matheriatics, science,
social studies, teaching childrern, teaching children language
arts, teaching children mathematics, teaching children science,
and teaching children social studies. Each concept was rated on
14 bipolar adjective scales of which six were picked as evaluative.
These scales were selected by reviewing the literature for SD
scales which consistently exhibited high and relatively pure
factor loadings across a variety of concepts jiudged by many
different sorts of sukjects.

22




Four randon orders of concept presentation were used. The
scale presentation order was selected randomly and the order of
"positive" and "negative" adjectives within scales was randomized.
Each questionnaire included directions to S suggested by Osgood,
Suci, and Pannenbawa (1957). The Ss were given ample time to
complete the questionnaire and every S completed every item.

The Ss were Tl seniors in elementary education. The SDs
were administered in an Educational Foundations course by a
professor who was not associated with any of the four disciplines
named in the concepts. The Ss were informed that the procedure
was part of a research project supported by the faculty in
elementary education. No connection to a specific faculty
mewber or area of specialization was made. S's responses were
factor analyzed to determine whether or not each scale evidenced
high factor loadings (0.3 or greater) on the factor for which it
was chosen. On the basis of this analysis one prospective
evaluative scale was discarded. The remaining five evaluative
scales were: good-bad, nice-awful, positive-negative, optimistic-
pessimistic, and happy-sad.

A score from G to 6 was recorded for each S on each
evaluative scale. Thus the possible range of attitude scores
was 0-30. A score of 0 indicates maximurn intensity of negative
attitude toward the concept being rated; a score of 15 indicates
neutrality; a score of 30 indicates maximum positive attitude.

Findings and Analysis

Means and standerd deviations of attitude scores for each
concept are reported in Table 12. The first trend to note is
that the group attitude toward each of the nine conceptsy

R
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Table 12

Means and Standard Deviations of Attitude
Scores Toward Nine Concepts for 71 Prospective Elementary
School Teachers

Concept Mean Standard
Deviation
Teaching Children (TC) 26.27 3.1
Language Arts (IA) 23.49 4.16
Teaching Children Language Arts (TCIA) 2h,06 3.30°
Mathematics (M) 21.52 5.31
Teaching Children Mathematics (TCM) 22.90 4,32
Science (S) 23.3 3.92
Teaching Children Science (TCS) ok, 25 3.26
Social Studies (SS) 21.15 5.0k
Teaching Children Social Studies (TCSS)  23.00 L.24
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is significantly (©X < 0.001) higher than the neutral point.

Not only do these prospective teachers claim favorable attitudes
toward teaching children and teaching children in each of the four
curriculum areas, but their dispositions toward the four disciplines

themselves are clearly positive.

Several interesting questions remain. First, what differences
in stated attitude exist between pairs of concepts of the form X
and teaching children x? In Tablel3 t-scores are reported for
each pair. Only the difference between attitudes toward social
studies and teaching children social studies is significant at

the 0.05 level.

Table 13

An Analysis of the Differences between
Mean Attitude Scores for Concept
Pairs of the Form X and
Teaching Children X

Concept Pairs t
LA and TCIA 0.0
S and TCS 1.k7
M and TCM 1.79
SS and TCSS 2.30%
% Significant: ° = 1.98.
0.C5

Two additional guestions are (1) what differences exist among
the mean attitudes toward the four academic disciplines, and (2)
what differences exist among the mean attitudes toward teaching
children and concepts of the form teaching children x? Table 1
includes ANOVA results in response to these questions.

Table 1k

ANOVA of Mean Attitude Scores
Toward Four Academic Areas
and Toward Five Teaching Categories

Concept Groups af Mean Square F
1A, M, S, SS 3, 280 106.96 4.9k
¢, TCLA, TCM, TCS, TCSS 4, 280 127.3k 9.91%

#Significant at the 0.05 level
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FO 05 = 8.54 for df = 3, 230; thus no significant difference
ambng the means was found for attitudes toward language arts,

nathenatics, science, and social studies. F = 5,65 for df =
T, 250; thus significant differences exist 2" e 0.05 level among
the mean attitude scores toward the concepts teaching children and
teaching children in each of the four areas. Tukey's procedure

was employed to deteriine which pairs of means differed significantly
from one another. (Bowker and Lieberman, 1959). In Table 15
differences between the means for each pair are displayed.

Table 15

Differences Between Pairs of Mean Attitude Scores Toward Five
Teaching Concepts

Concept Pairs . ‘ Differences
TC, TCIA 2.21%
TC, ICM 3.29%
TC, TICS 2.02%
TC, TCSS 3.27%
TCLA, TCM 1.05
TCILA, TCS 0.1¢
TCIA, TCSS 1.06
TCM, TCS 1.27
TCM, TCSS 0.02
TCS, TCSS 1.25

*Significant at the 0.05 level

To be significant at the 0.05 level a difference must be 1.63 or
greater. Teaching children evoked the highest mean score of any
concept in the study and the mean score for this concept differs
significantly from mean scores for all other concepts. It

appears that these prospective elementary teachers are most
favorably disposed towards teaching children and significantly
less favorably disposed toward teaching them language arts,
mathematics, science, or social studies. There a. w0 significant
differences between mean scores within any pair ¢~ @ form

(TCx, TCy). While the differences are not signif.cant it is
interesting to note that the prospect of teaching children science
generated the highest mean attitude score of 2ll the curriculum
areas.

For each § an index of achievement in mathewmatics was
determined by averagineg grades in collegiate mathematics courses
and in methods of teaching elementary school mathematics. The
correlation between achievement in mathematics and attitude
toward mathematics was O.Ul (p = 0.0012) . The correlation between
achievement in mathemetics and attitude toward teaching children
mathematics was 0.36 (p = 0.0016).
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Conclusions and Recousendations

1. The prospective elementary teachers held positive attitudes
toward teaching children, toward teaching children in each of
the curriculum aveas studied, and toward the academic areas
themselves.

2. In all cases the group attitude touward a cuwrriculum area is
lower than the group attitude toward teaching children in
that area. In only one case, social studies and teaching ‘
children social studies, is the difference significant. The -';
difference betwveen group attitudes toward mathematics and S

veaching children mathematics approached the 0.05 leve. B
2. Perhaps the most surprising result cbtained was that no f

significant differences existed among the group attitudes o
toward the four academic areas even though mathematics an B
social studies evoked somevwhat lower scores than did language
arts and science.

The extraordinarily high attitude scores for teaching children
generated significent differences between it and each concept
of the form teaching children x. The prospective elementary
school teacher sceris to romanticize the role of the teacher
and tc think of teaching children raiher differently from
teacaing children something in the four major curriculum
areas.

T e

5. Both attitudes toward .athematics and teaching children
mathematics were positively related to 8's achievement in
collegia.2 wathematics (including achievement in a mathematiecs ]
methods course). -

Comparing previous findings on attitude structures of prospective ‘E
elenentary teachers with these results involves some risk since ;g
the SD technique was not used in the earlier studies cited. The E
finding of no significant differences among attitudes toward the
Pour academic areas studied deserves replicative testing. These
data imply that the concepts mathematics, science, and teaching
children in these areas elicit attitudinal responses not
signiTicantly unlike those for the concepts language arts and teaching

language arts.
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The Congruity Study

A congruity wmodel for predicting sewantic @ifferential {SD)
factor scores for a coaposite concept froam the factor scores of

its component concepts vas developed by Osgool, Suci, and Tannenbaus:
(1657, p. 207) . riefly stated the congruity principle asserts

that if two component copcepts of easured veaning such as

teaching and children are cozbined to forw: the composite concept
teaching children, the iveaning of the composite w:ay be predicted

by anplying the congruity i:odel for each dimension for the semantic
space. Osgood, Suci, and Tannenbauin (1957, pp. 275-284) cite
evidence to suppcri the predictise power of their wodel. They
repcrc that: (1) obtained factor scores for couposite concepts

arve consistently within the limxts set by the factor scores of the
corponents; (2] obtained factor scores deviated froi: the

predicted scores on the average only by amowuts attributable to
unreliability except for Fachor I, the evalustive factor;

(Z) obtained and predicted factor scores exhibit a high positive
correlation. They concluded that sewantic effects follow the
expectations frow the congruity principle quite closely for <he
average meaning of co:positz concepis.

- L.

This study was dasigned 9o deterwine whe=">" __ =pL the
principle of congruity oredicts coupnsi~ . concept ifanmi g with
coxporient and composite concepts as well as Ss frow. ele entary
education.

Methods

The Ss were Tl seniors waioring in elerentary education at
Purdus University who weive enrolled in a professional senester
during 1956-1967. A SD consisting of 14 bipolar adiesctive scales
was nresented to each S for each of these five couponent concepts:
vatheratics, social studies, science, language arts, and teaching
children. Four composite concepts teaching children wathematics,
feacning children social studies, teaching children science, and
terching children language arcs also were included. The order
£ concept and scale presentation was randomiized as was the order
£ adiectives within scales. In-class time was used to cowmplete
the questionnaire and every S completed every iter, Principal
corporents factor analysis Wwith rotation to Kaiser's (1958, 1960)
criterion re ealed that three factors accouat for .50 to 0.75
of the variance acrossg scales arong the nine concepcs. Table 16
lists the scales for each factor.

O O
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SD Scales Associated with Each Factor

Table 16

Factor I

Factor II

Factor III

happy-sad
good-bad

heavy-1light
hard-soft

fast-s1low
hot-cold

-
B
e

"

o
s

sl igy."f, <~»y

hearenly-hellish
positive-negati-e
optiiistic-pessiuistic

difficult-easy

The rewaining four scales were discarded since they were confoundad
across factors.

m

Pindings and Analysis

Obtained factor scores for each S across the nine concepts
were calculated. Predicted scores for each of the four composite
conceptes vere couputed using the congruity modal. Mean obtained
anG predicted scores over 3s are presented in Table 17.
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An F test indicated lack of homogeneity of variance awong
%he scores for composite concepts on Factors I and houogeneity
asiong those for Factors IT and IIT. The Z test was used in
corparing obtained a:xd predicted wmeans of corposite concepts for
Factor I (Winer, 15562, p. %6). These weans were significantly
different ( & < 0.01 The t test was used to analyze scores
for TFactors II and III. WNone of these differences was significant
at ©& < 0.01. The aloha level for each difference is displayed
in Table 17.

t appears that the predictive power of the congruity wmodel
is stronger with Factor II scores than with scores for Factors I
and III. In fact the differences between obtained and predicted
scores for Factors I and III are significant at the 0.05 level
in a1l but one case. loreover, the predicted scores are consistently
higher than the obtainesd scores for Factors I and III. 1If a
constant of about -0.7 rere introduced iuto the prediction formula
the differences betwecn precdicted and obtained@ scores for Factors I
and III would wirtually disappear. The insertion of a constant
of -0.3 would decrease the predictive ability of the formula in
only oune case airong the Factor II scores.

To obtain a different neasure of the predictive validity
for the congruity forila, fiean conponent conceg scores over
Ss for each factor were calculated. These scores are displayed
in Table 18.

Table 18

Obtained Mean Coiponent Concept Scores over Ss

a2 e

!
Wyl e riada r;‘_w‘ig».:) ke e B e

P [
Ve L et

.

s ‘« . . . ‘ . )
Be et ady, SR LA S S e . 7

Goary
Foa

(v

P ¢ .
o B s A

Obtained
Factor I Factor I1 Factor III
Language Arts 1.70 Ay 63
Mathematics 1.20 O .85
Science 1.57 .68 )
Social Studies 1.23 .35 Jih
Teaching Children 2.25 13 .69

Predicted neans for the composite concents were cowputed
by substituting the nean scores for the cowponent concepts into
the congruity formula. Table 19 includes these predictions
together Wluh the obtained :eans for the coimosite concepts.
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Using t tests two of the differences betueen predicted and
obtained mean scores For Factor I are significant at the 0.0l level.
The alpha lewel for each difference is displayed in Table 19.

The pattern of differences between obtained and predicted scores
vhen the predicted scores are generated from: nean scores firom
corponent concepts is quite similar to the pattern observable

in Table 17. Prediction of Factor II scores is better than
prediction of Factor I and III scores. In Facters I and III the
predicited scores are higher than the obtained scores in all but
one case. If the constant -0.3 were inserted in the congruity
fornula, predictions would be improved in only six out of 12 cases.
Predictions would be iumroved in eight out of twelve cases if tThe
constant were -0.2.

The data sumzarized in Tables 17-19 indicates that predic-
tions of ieen factor scores based on the congruity forinla are
often too high and that it way be possible to irprove the
nredictebility by adding a constant. Proluct-ioment correlation
coefficients between obteined and predicted scores over Ss were
computed. These data, presented in Tavle 20, give an indication
of the relationship betveen obtained and predicted scores which
would remain invariant if a constant were added to sach predicted
scorc.

Table 20

Correlations Between Obtained
and Predicted Coiposite Concepts over Ss

Factor I Factor 1T Factor III

Teaching Children Language Arts 676 LT85 .5C3
Teaching Children Mztheiatics . 550 557 .7he
Teaching Children Science .50C 615 372
Teaching Children Sociel Studizs . 505 .565 .519

Test-immediate retest reliabilities of factor scores for
seventh grade Ss were 0.3l for Facter I, 0.72 for Factor II, and
0.5¢ for Factor III (DiVeste and Dick, 1966). While these
coefficients wight be expected to be somevhat higher for adult
S's, some of the correlations reported in Table 20 appear to be
pushing their upper bound. All but the correlation for Factor III
onder teaching chiléren scieunce are respectably high.
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Conclusions and Recommendations

The ability of a congruity model to predict coixposite
concept weaning as defined by respomses to a seimitic differential
questionnaire was exranined. The coizponent concepts, the composite
concepts, and the Ss were 21l associated with teaching in the
elementary school. There were 71 Ss in the study. Each S was
enrolled in a professional seiester for prospective elementary
school teachers.

Two avenues of analysis were followed. First, a series of
tests of differences between predicted and obtainec measures of
factor scores was coippleted. These data revealed a trend toward
obtained measures being systematically lower than predicted
veastres. Thus, while the prediction riodel failsd to "hit the
vark”, the adiustuent of adding a constant, c, such that
0.7 &£ ¢ <€ -0.2, %o the predicted weasures would have
itmproved its markswmanship. Second, obtained and predicted factor
scores were correlated te indicate their relationship independent
of a systematic error such as the one described abore. After
accounting for the reliability of SD factor scores the correlations
indicate that the congruity wmodel does predict responses ©o
couposite concepts fron responses to component concepts.

Additional research should be undertaken to confiri: or
revise the estimate that -0.3 £ ¢ £ -0.2 is an optirmum
constant to use in rewvising the wodel for use with concepts and
Ss from the field of educetion.
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The Distance Study

The primary intent of this study was to generate a quantitative
dictionary of the connotative meanings as reported by prospective
elementary school teachers of the following nine concepts:
language arts, mathematics, science, social studies, teaching
children, and the four composite concepts of the form teaching
children x. A secondary objective was to measure the similarity
or dissimilarity of connotative meaning between selected pairs of
concepts. '

Methods

The geometric model underlying the analysis of the SD is
Euclidean .n-space. For the concepts, scales, and Ss studied
in this series of experiments three dimensional Euclidean space
seems appropriate.* On each of the three dimensions (factors) a
score was calculated by averaging the scale scores for the scales
of that particular factor. Each of these mean factor scores
represents the distance from the origin on one of the axes for . tihe
concept being considered. Thus an ordered triple composed of
mean factor scores was computed for each concept. Each ordered
triple was of the form (SI, Sy SIII) where S_ denotes the mean

factor score on the x  dimension. The set of such ordered triples
constitutes a quantitative dictionary of the connotative meanings

of the respective concepts for the population of Ss involved.

Since each number in a given ordered triple is a mean of a distribution
of factor scores, the ordered triple may be thought of as the
arithmetic centroid of a cloud of points in semantic space each

of which denotes the connctative meaning of the concept for a
particular S. By plotting the ordered triples a graphical
representation of concepts' meanings is produced.

Similarity or dissimilarity of meaningsbetween selected
concepts were measured by applying the ordinary distance formula
from Fuclidean 3-space analytic geometry.

Findings and Analysis

Mean factor scores together with their respective standard deviatiomus
for each concept are presented in Table 21.

¥ See "The Factor Analysis Study" in this Report.




Table 21
Connotative Meanings of Selected Concepts
as Defined by Locations in

Semantic Space

I II III
Mean S.D. Mean S.D. Mean S.D.

Language Arts - 1.9 0.9 0.0 1.k 0.5 0.9
Mathematics 2.0 0.8 1.6 0.7 0.0 0.9
Science 2.0 0.9 0.7 1.3 -0.1 1.0
Social Studies 1.7 1.1 0.2 1.2 0.2 0.9
Peaching Children 2.6 0.5 0.4 1.2 0.6 0.9
Teaching Children Language Arts 2.1 0.8 0.1 1.3 0.6 0.9
Teaching Children Mathematics 2.0 0.8 0.2 1.6 0.1 1.0
Teaching Children Science 2.2 0.7 0.5 1.4 0.2 0.9
Teaching Children Social Studies 1.9 1.0 0.2 1.2 0.2 0.8

Figure 1 depicts the location of the centroids for the four
academic disciplines. Figure 2 locates the centroids for the remaining
five concepts, teaching children, and those of the form teaching
children X. '

Distances between centroids for selected pairs of concepts appear
in Table 22.

35




o B,

| N. « |
| &

[}

-]

a . .

(3]
I ¥ .

8 | |

-] .

od

. A |

% . | . . |
| , . s




Figore 2

S

Centroids for Teaching Childrexi and Four Concepts

the Form Teaching Children X

pa 2 T Sy f by

B ¥R




S'
X
2
55,
“#
3
<

o s L

amiegd S linl ok e

Table 22

Distances Between Selected Pairs of Concepts in

Semantic Space

Concept Pair Distance Concept Pair Distance
IA-M 1.7 TC-IA 0.8
1A-S 0.9 TC-TCIA 0.6
1A-SS 0.4 TC-M 1.5
M-S 1.0 TC-TCM 0.7
M-SS 1.5 TC-S 1.0
S-SS 0.6 TC-TCS 0.6
IA-TCIA 0.2 TC-SS 1.1
M-TCM 1.4 TC-TCSS 1.0
S-TCS 0.h4
SS-1CSS 0.k

Conclusions and Recommendations

Figures 1 and 2 together with Tables 21 and 22 offer a variety
of descriptive data relative to the connotative meanings of the concepts
studied for the Ss used. Probably the most striking aspect of these
meanings is their virtually universal presence in the first octant of
semantic 3-space. Only one concept, science, is located outside
octant one and then only by one-tenth of a scale unit on Factor III.
The distinct difference between the concept mathematics and the other
concepts on Factor II accounts for the large distances observed between
mathematics and other concepts.

This method of constructing a quantitative dictionary of connotative
meanings which has been utilized in a variety of studies seems to be
easily applicable to educational concepts.
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Appendix

The Semantic Differential Questionnaire

The directions to S follow the suggestaion of Osgood, Suci,
and Tannenbaum (1957). The order of bipolar adjective scale
presentation was determined in a random fashion. The order of the
adjectives within a scale also was determined randomly. Four
random orders of concept presentation were used. A complete SD

questionnaire arranged in one of the four concept orders used is
included in this appendix.
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The purpose of this study is to measure the meanings of certain
things to various people by having them judge them against a seriles
of descriptive scales., In taking this test, please make your judg-
ments on the basis of what these things mean to you. On each page
of this booklet you will find a different concept to be judged and
beneath it a set of scales You are to rate the concept on each
of these scales in order

Here 1s how you ar: @ se these scales:

If you feel that the concupt at the top of this page 1s verK closely
related to one end of the scale, you should place your check-mark
as rollows:

fair X : s H unfair

or

fair : : : X unfailr

If you feel that the concept is quite closely related to one or
the other end of the scale (but not extremely), you should place
your check-mark as follows:

strong s X : : weak

or

s X weak

strong :

If the concept seems only slightly related to one side as opposed
to the other side (but is not really neutral), then you should
check as follows:

active : : X : : : passive
or
active : H s X s passive

The direction toward which you check, of course, depends upon
which of the two ends of the scale seem most characteristic of the
thing you're Jjudging.

If you consider the concept to be neutral on the scale, both sides
of the scale equally assoclated with the concept, or 1f the scale
is completely irrelevant, unrelated to the concept, then you should
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place your check-mark in the middle space:

safe : : : X

e
L]

: dangerous

IMPORTANT: (1) Place your check-marks in the middle of spaces,
not onn the boundaries:

THIS NOT THIS
: X

-~ ps— )

ve
*0
*0

(2) Be sure you check every scale for every concept-
do not omit any.

() Kever put more than one check-mark on a single scale,

Sometimes you may feel as though you've had the same item ]
before on the test. This will not be the case, so do not look back .
and forth through the items. Do not try to remember how you checked
similar items earlier in the test. Make each item a spearate and
independent judgment, Work at fairly high speed through this test.
Do not worry or puzzle over individual items. It is your first
impressions, the immediate "feelings" about the items, that we

want. On the other hand, please do not be care' -, because we

want your true lmpressions.
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TEACHER PRAISES AND ENCOURAGES PUPILS

; heavy : : : : : : light

' sad : : : : : : happy
active : : : : : H passive

" hard : : : : H s soft

good _ : : : : : bad

E slow : Ek : : : : fast _

~ difficult : : : : : - easy
feminine : : : : -:ﬂ : masculine
i heavenly s : : : ) : : ‘hellish

' cold : : : : : : hot .-
negative : : 3 : e : positiveé
)‘ awful : : : : : : nice
Q‘
optimistic : : : : : . :_, pessimistb.ihc
w'eak 3 : : : : : '~ strong




80CIAL STUDIES

: heavy : : : T3 : 1ight

sad : : : : : : happy

é actlve : : : : : : _passive
é. hard : : : : : : soft

% good : : : K : : bad

é slow : : : : : : fast

gi difficult s : P s : : easy

g feminine S _: : : : : masculine
;J heavenly : : : : : : hellish
if cold : : : : : : hot

z negative : : : : : : positive
éi awful : : : : : : nice

ét optimistic : : : : : : éessimistic
%? | weak : : : : : : strong

£
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3
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HE TEACHER EXPRESSES OR LECTURES ABOUT HER OWN IDEAS OR KNOWLEDGE

| heavy : : : : : : light
E» sad : e : : : : happy
%ﬂ active : H : : : : - passive
E» hard : : : : : soft
1 good : : : : : : bad
: slow : S : : : : fast
difficult : : : : : : easy
? femininev S H : : : s m;sculine
'3 heavenly : : : : : : hellish
.§ cold : : : : : : hot
; negative : : H : : : positive
-; awful : i3 : : : nice

¥ optimistic : : :

E : : : pess.mistic
r weak : : : : : :

strong
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?A CHING CHILDREN MATHEMATICS

heavy, : : : R : 1ight

; sad : : : : : K happy

,é - active i __ . : : : ¢ 7passivé‘
E, ﬁérd-*’ : : : P : : soft

k. £00d : . : . . : bad

A

2 TP L ATRAC TN .o
e T PR SV T 1 RO TN
B . TR RF A G X a4

fast

[ X
(X ]
(1)
0
(1)

slow :.

2

difficult s : : : : : easy
3 feminine : s S 2 : : masculine
é‘ heavenly : : : : : : hellish
éi coid : : P : : : hot
;‘ negative : : : : : : positive
g awful 3 : 3 : : : nice
3 optimistic : : : : : : pessimistic
f weak 3 : : : : : strong
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EACHIDNG CHILDREN SOCIAL STUDIES

heavy : : : : : : 1ight
sad : : : : : : happy
active : : : : : : passive
hard : : : : : : soft
good s : : s : s bad
slow : : : : : : - fast
difficult : : : : : : easy
feminine : : : : T : masculine
heavenly : : : : : : hellish
cold : : : : : : hot
negatvive : : : : : : positive
awful : : : : : : nice
optimistic : : : : : : pessimlstic
g
weak : : : : : : stroﬁé\\\\\\
N
N
..
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heavy’

TEACHER CRITICIZES OR DEPRECATES PUPIL BEHAVIOR WITH INTENT TO CHANGE IT

1light

sad

happy

active

-passive

harqt;

Soft

good

bad

slow

fast

difficult

easy

feminine

masculine

heavenly

hellish

cold
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negative
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awful

optimistic

_pessimistic

weak
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TEACHER ASKS QUESTIONS TO ORIENT PUPILS TO SCHOOL WORK
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bad

fast

easy
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hot
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heavy : : : : : :
sad : : : : : :
active : : : : : :
hard : : : : : :
good : : : : : :
slow : : : : : :
difficult : : : : : :
feminine S : : : : :
heavenly : : : : : :
cold : : : : : :
negative : : : : : :
awful : : K : : :
optimistic : : : : : :
weak : : : : : :
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:_ EACHER ASKS QUESTIONS TO STIMULATE PUFII, PARTICIPATION IN DECISION-MAKING
i: heavy : : : : : : _light

‘g sad : s : : : : happy

%‘ active : : : : : : _passive

; hard. : : : : : : sof't

Z good : : : : : : bad

é slow : : : : s : Tast

? difficult : : : : : H easy

i feminine s : : : : : masculine
‘E heavenly : : Tt : : hellisn

ﬁ cold : 2 : : : : hot

éﬁ negative : : : : : 3 positive
5% awful : . : : : : nice

Eﬁ optimistic : : : : _ : pessimistic
_é‘ weak : : : : : : streng
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"ANGUAGE ARTS

i heavy s : : : : : light
; sad : : : : : : happy

% active : : : : : : _passive

E' hard : : : : : : soft

é good : : : : : : bad

? slow : : : : : : fast

?. . difficult : : : : : : easy
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z heavenly : : : : : : hellish

; cold : : : : : : hot

é negative : : : : : : positive
k

.i awful : : : : : : nice

i optimistic : : P : : : pessimistic
.% weak s : : : : : strong
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| - assume an 8D scale has & "xnown” factoriai content or polarity.. Bach time.

-3 - S S .
- - This project includes four studizs, Factor anelyses including orthognal
. rotations were performed on 3% 14 X 1k correiation matrices. Each matrix
_ stemmed from semantic differential {SD) aata using 1k aijective scales.
" 7' Concepts and Ss vere asscciated with elementary education.’ Factor 1 was the
. . evalumtive-dimension, Factor II was tagged as denoting intellectual: or s
acadenic vigor,-Factor XIIT was an activity dimension.  -The polarity of the
scale msculine-feminine switched from concept to concept. It seems unwise to
** ‘an 8D is used factor apalysis should be done. -
Attitudes toward four academic disciplines, together with teaching
children in each field were measured by Factor I scores. Mean attitude toward
each concept was higher than neutraiity. No differences existed among
attitudes toward the four disciplines. Teaching children evoked a higher .
attitude measure than any concept of the form teaching children X.
Attitude toward mathematics was related to an achievement in mathematics
variable. i -
The congruity principle was verified with these date although the
-prediction formule would have been improved by adding a constant between
«0.3 and -0.2 scale units.

Connotative meanings snd distances between concept meanings were _
derived under the assumption that the semantic space is Euclidean. i
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