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Sumary

This research vas conducted in four stages: the factor

analysis study, the attitude study, the congruity study, and the

semantic distance study. Each of these studies is reported in a

separate section of this docunent.

v'The Objective of the faczor analysis study was to determine

the factorial structure of senantic differential (SD) scales that

have been accepted widely as paradigms of the three SD factors

nailed evaluation, potency, and activity when these scales are used

by prospective ele,aentary teachers to rate educational concepts.

The following questions were .e'adsed:

I. Are evaluation, potency, and activity factors 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 elementary school classrma
activities were selected. Each Concept was rated on 14 SD

scales that had been used to study a variety of concepts rated

by widely divergent Ss. Concept, scale, and the order of

"positive" and "negative" adjecti7es within scales were all

randouized. Four separate random concept presentation orders

were ei::ployed. A sarple SD questionnaire is exhibited in the

Appendix. Ss responded to the complete SD questionnaire during

each of two administrations nine weeks apart. Thirty-four

14 14 correlation uatrices vere factor analyzed using principal

conponents analysis with unities as estiaates of co=nality.
Orthogonal rotations mere conpleted. The proportion of total

variance accounted for by the first three factors ranged from

0.462 to 0.664.

Factor I vas clearly the evaluative dinension but a traditional

activity scale loaded heavily with the evaluative scales.
Factor II vas defined by two SD scales; one was traditionally an

activity scale, the other a potency scale. This factor seems to

be associated with intellectual or acadeaic rigor rather than

physical hardness or strength and thus might 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 positive polarity of this scale shifts frov.i

"feuinine" across concepts rated. This study indicates that it

is unwise to assume that an RD scale has a fixed factorial

content at the outset of an experiment. Siudlarly scale polarity

may also vary across Ss and concepts. Experiments that use the

SD with educational concepts should include factor analysis as

an initial step in data analysis.
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In the attitude study prospective eleuentary school teachers'

attitudes tovard nine concepts: four acadelaic areas, toward teaching

children and toward teaching children in each of the acadeiAc

areas were ueasured ith the SD evaluative scales that withstood

the factor analysis study. Additionally, attitudes toward

nathe; atics and teaching children nathe:;.atics were correlated with

S's achievement in collegiate courses in matheuatics and teaching

mathevatics.

Mean attitude toward each of the nine concepts Ilas significantly

higher than neutrality. The difference between attitudes toward

social studies and LashLaa children social studies was significant

DilTerences between all other pairs of the for..7(x7 teaching

children x) were not significant. No significant differences

existed aoong attitudes toward the four acadeic areas. The mean

attitude toward teachin children vas significantly higher than

any other nean attitude. Attitudes toward imthe::atics and

teaching children :,athemtics were positively related to achievement

in collegiate mathez.atics and mathematics education courses. Of

Particular note is that attitude scores for icatheclatics, science,

and teaching children in these areas are no less positive than

attitudes toward language arts.and social studies as disciplines

and teaching areas.

A third study was designed to determine whether or not the

principle of congruity (Osgood, Suci, and Tannenbaun, 1957)

predicts cacposite concept meaning from component concept yeanings

in the event that Ss and concepts stem froi:. elenentary education.

In brief, the congruity principle stipulates that if two component

concepts of measured eaning such as Goldwater ancl Republican are

cmbined to fom a ca.lposite concept Goldwater Republican, the

meaning of the couposite ymy be predicted by applying the congruity

forlmla to each dt.:ension of the semantic space.

The coloponent concepts studied included language arts,

nathe..mtics., science, social studies, and teachinp children.

The composite concepts included all four conbinations of the

form teaching children x. The congruity model predicted

Factor II with lore precision than either Factor I or III.

Obtained measures for coposite concepts were systematically

lower than predicted Leesures. It appears that the prediction

fornula could be ilqproved by adding a constant, c, such that

-0.3 .15 c 1; -0.2. Obtained and predicted factor scores

Nyere correlated to index their relationship independent of any

systenatic error. These data suggest that the congruity formula

does predict responses to cwposite concepts frola responses

to colaponent concepts.
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The location of nine concepts in semantic 3-space was determined

by generating an ordered triple of mean factor scores (S
I'

S
II'

S
III

)

Each ordered triple defines the centroid of the cloud of points

(one from each S) 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.
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Introduction

One dbjectve of this research was to compare the attitudes
of prospective elenentary school teachers toward :iathelAatics and
three other arealll.language arts, science, and social studies as
acaderAie discipli,les and as future teaching areas. The subects
were prospecti7e ciel.lentary school teachers on whom sUbstantial

efforts had been e:..pended to enhance their mathematical sophistication.

A second objective,was to test the predictive validity of
congruity theory whm applied to Ss and concepts from elementary

education. SD scales have exhibited some shifting among factors
and polarity iaversions when applied to different concepts or

fwAilies of concepts. The third obective was to study SD
factor structure for the educational concepts and Ss studied. A

final db:ective was to describe the locations in semantic space
of the meaning of each concept studied and to describe any
cluster patterns aDlow, these meanings.

The body of this report is organized into four sections each
dealing with those Et3pects of the research which bear on one of

the objectives listr:d above. Each section may be studied
independently of .c.he others, but since the results of the
factor analysis study were used to deterine the SD scales used
in the remaining studies it is presented first.
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The Factor Analysis Study

Semantic Differential (SD) bipolar adiective scales exhfbit

stability across a wide ariety 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,

vhile 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 505 or more of the total variance.

Osgood, Suci, and Tannenbaum (1957) cautioned that the meanings

of scale-defining adjectjves may change from concept to concept and

that the assumption of a fixed polarity 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 vas distrfbuted among other factors for various

concepts.

The problem was to deterviine the factorial structure of SD

scales that have become accepted widely as paradiams of the three

factors termed evaluation, potency, and activity when they are

used by prospective elementary teachers to rate educational

concepts. In particu?Pr answers to the following questions

mere sought:

1. Are factors discernable as evaluation, potency,

and activity evident?

2. Do scales which have become associated with one of

the thrae 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 classroam activities in the elementary schools. Nine of them

related tc the major curricular areas: they were language arts,

mathematics, science, social studies, teaching children, teaching

children language arts, teaching children mathematics, teaching

children science, and teaching children social studies. The

6
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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 awn ideas. The teacher asks questions to

orient pupils to school work. The teacher asks questions to

stimulate 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

his own position or authority. Each concept was rated on 14 scales

which mere selected by reviewing the literature for SD scales

which consistently exhibited high and relatively pure factor

loadings across a variety of concepts judged by different kinds

of subjects. The scales are listed in Tdble 1.

Table 1

SD Scales Selected Because of Their Factorial Stability

Evaluation Potency Activity

good-bad
nice-awful
positive-negative
heavenly-hellish
optimistic-pessimistic
happy-sad

strong-weak
heavy-light
hard-soft
masculine-feminine

fast-slaw
active-passive
hot-cold
difficult-easy

The S's were 71 seniors in elenentary education. The SD's were

administered in an educational foundations course. Each S responded

to the questionnaire both before and after an 8-week student

teaching period. FolAr 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 14 x 14 matrices of product-moment correlations

mere produced. Each of these was factored using principal

components analysis. Unities were used to estivate communality,

and each analysis mas 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 rotat6d, they

appeared to be reoccurrences of heavy loadings on evaluative

scales, or a factor which more frequently aypeared as Factor II or

III but was deposed in that particular analysis, or they seemed

uninterpretable. This report mill, therefore, be restricted to

an analysis of the factor loadings for the first three rotated

factors.

Factor I

Factor loadings Zt 0.30 for the first factor are displayed

in Tables 4 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 evaluative dimension in other studies

yielded loadings 0.30 in 29 or more of the 34 factor analyses

sumEarized 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 out of 34 does one of these

scales meet the 0.30 criterion while the other scale does not.

Noreover, in 19 cases out of the 30 ir which they are paired they

are ranked first and second. Excep4, for the second administration

of the Flanders' categories, the scale heavy-light loads consistently

on Factor II.
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Factor III

Tables 8 and 9 display the data for Factor III.

Factor III is defined by the following scales: fast-slaw,

Ilasculine-fendnine and hot-cold.
t
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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 10

Frequency of Occurrence of Factor Loadings at 0.30 on Factors for

Which Scale Is Not Listed

Relative frequency with which
scale loads -It 0.30 on other

factors

Factor I scales

hanpy-sad 0.13

active-passive 0.16

good-bad 0.07

heavenly-hellish 0.43

positive-negative 0.09

nice-awful 0.16

optimistic-pesstaistic 0.16

strong-weak 0.21

Factor II scales

hard-soft 0.07

difficult-easy 0.24

Factor III scales

fast-slow 0.37

masculine-feminine 0.12

hot-cold o.44

If we were to reject all scales vith loadings a: 0.30 on

other factors in 25'1, or more of the cases, then heavenly-hellish,

fast-slaw, and hot-cold would be elimdnated.

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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63 does it load above 0.50 on Factor II or III. Similarly

strong-meak, a traditional potency scale, becmes an evaluative

scale. In only two cases does it load above 0.50 on Factor II or

III. 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

synonomous, and that Factor II is associated with intellectual

rigor, profundity, substance, and opaqueness 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

low loadings on this factor. While masculine-feminine may link

with hard-soft for physical attrfbutes, it certainly does not

form such a link for intellectual attributes connected with these

educational concepts. In these settings it is linked mith two

traditional activity scales in Factor III.

While masculine-feminine 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

Comoarison of the Polarities of Pairs of Scales Whose loadings

Were elt 0.30 on Factcr III

Same Polarity Opposite Polarity

masculine-feminine with fast-slow 10 6

rasculine-feminine with hot-cold 8 10

fast-slow with hot-cold 27 2

These data suggest that in about one-half of the cases

'feminine' defines the positive end of the scale. Considering the

predominance of female teachers in elementary school classrooms,

this outcome is not surprising.

It seem clear that some scales which have COE2 to be regarded

as activity or potency scales because of their relatively consistant

performance in many studies did not perform in expected ways mith

these educational concepts and subjects. Kerlinger (1964) quotes

Osgood as suggesting that SD's should always include scales of

known factorial content. This study emphasizes that it is dangerous

to suppose that a scale has a "knowd'factorial content that can be

assumed at the outset. Moreover, one scale's 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 34 factor analyses including rotations required only 3.4 minutes

on an IBM 7094 computer. Those who use the SD with educational concepts

should perform 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 Program in Mathematics (CUM) of
the Mhthematical 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 of
group attitude structures enjoys only a limited half-life under
most circmstances. 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, 1954, 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 methods of teadhing
mathematics do little to induce more positive attitudes.
Smith (1964) reported that his Ss held more favorable attitudes
toward arithmetic than did Dut.tOn's 1954 Ss since 88.6% of the
1964 Ss rated their feelings toward arithmetic either neutral or

favor;:ble compared with 79.5% of the 1954 Ss. Kane (1968)
noted that a comparison of 12 specific atiftude statements reported
in the studies of 1954, 1962, and 1964 revealed no trend taward
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 stemming from 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 Remell (1966) demonstrated
an inverse relationship between.the number of years of teadhing
experience and favorable attitudes toward modernizing elementary
school mathematics curricula. They also reported that the
amount 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 tcaards 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 way 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 some basic bipolar

continuum. One may to assess them is to measure their direction
(favorable-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 first factor identified as evaluation. Scales such as "good-

bad", "positive-negative", and "successful-unsuccessful"
characteristically load heavily onRactor I. Osgood, Suci, and

Tannenbaum (1957), Osgood (1962), Mixon (1961), Diob (1965),

Mueller (1966), DiVesta and Dick (1966). Attitude may be
identified with the evaluative dimension of the semantic space.
Thus, attitude toward a concept
the concept's point in semantic
The reliability and validity of

is defined as the projection of
space onto the evaluative axis.
the SD as an attitude 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

toward four academic areas, teaching children, and teaching
children in each of the four academic areas -were measured with

a SD. Differences among these measures were analyzed. Additionally,

relationships between attitudes toward mathematics and achievement

in collegiate courses in mathematics and teaching mathematics

-were determined. Siuilarly 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, matherlatics, science,

social studies, teaching children, 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 mtich consistently exhibited high and relatively pure

factor loadings across a variety of concepts judged by many

different sorts of subjects.
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Four random 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 Tannenbaum (1957). The Ss were given ample time to

complete the questionnaire and every S completed every item.

The Ss were 71 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

meEber 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 0 to 6 uas recorded for each S on each

evaluative scale. Thus the possible range of attitude scores

was 0-30. A score of 0 indicates maximum 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 standard 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 concepts(

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 3.41

Language Arts (IA) 23.49 4.16

Teaching Children Language Arts (TCLA) 24.06 3.30.

Mathematics (M) 21.52 5.31

Teaching Children Mathenatics (TCM) 22.98 4.32

Science (S) 23.37 3.92

Teaching Children Science (TCS) 24.25 3.26

Social Studies (SS) 21.1S 5.04

Teaching Children Social Studies (TCSS) 23.00 4.24
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is significantly (4:X 4: 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 Table13 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

LA and TCLA 0.90

S and TCS 1.47

14 and TCM 1.79

SS and TCSS 2.9*

* Significant:
0.05 1'98'

Two additional questions are (1) what differences

the mean attitudes toward the four academic disciplines

what differences exist among the mean attitudes toward

children and concepts of the form teaching children x?

includes ANOVA results in response to these questions.

Table 14

ANOVA of Mean Attitude Scores
Toward Four Academic Areas

and Toward Five Teaching Categories

exist among
, and (2)

teaching
Table

Concept Groups df Mean Square

LA, M, S, SS
TC, TCLA, TCM, TCS, TCSS

3, 280
4, 280

106.96
127.34

4.94

9.91*

*Significant at the 0.05 level
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0
= 8.54 for df = 3, 230; thus no significant difference

0.
amon the means vas found for attitudes toward language arts

mathematics, science, and social studies. = 5.65 for df =

4, 280; thus significant differences exist allie 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 determine which pairs of means differed significantly

from one another. (Boyker 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

TO, TCIA
TC, TIMM

TO, TCS
TO, TOSS
TCLA, Tam
MLA, TCS
TCLA, TCSS
TCM, TCS
TOM, TOSS
TCS, TCSS

2.21*
3.29*
2.02*

3.27*
01.08

0.19
1.06
1.27

0.02
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 ali other concepts. It

appears that these prospective elementary teachers are most

favorably disposed tawards teaching Children and significantly

less favorably disposed toward teaching them language arts,

mathematics, science, or social studies. There a% lo significant

differences between mean scores mithin any pair r le form

(TCx, TCy). Mhile the differences are not signif.cant it is

interesting to note that the prospect of teachjng children science

generated the highest mean attitude score of all the curriculum

areas.

For each S an index of achievement in mathematics was

determined by averaging grades in collegiate mathematics courses

and in methods of teaching elementary school nathematics. The

correlation between achievement in mathematics and attitude

toward mathematics was 0.41 (p = 0.0012). The correlation between

achievement in mathematics and attitude toward teaching children

mathematics was 0.36 (p = 0.0016).
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F

wet /4, 11,?..4.40.1 4.

Conclusions and Recommendations

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

themselves.

2. In all cases the group attitude toward a curriculum 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 between group attitudes toward mathematics and
teaching children mathematics approached the 0.05 leve.

3. Perhaps the most surprising result obtained was that no
significant differences existed among the group attitudes
toward the four academic areas even though rathematics and

social studies evoked somewhat lower scores than did language

arts and science.

I. The extraordinarily high attitude scores for teaching children

generated significant differences between it and each concept

of the form teac.IDig children x. The prospective elementary
school teacher seelas to romanticize the role of the teacher

and to think of teaching children rather differently from

teaching children something in the four rajor curriculum

areas.

5. Both attitudes toard 1.lathematics and teaching children

mathematics were positively related to S's adhievement in

collegiaue mathematics (including achievement in a mathematics

methods course).

Comparing previous findings on attitude structures of prospective

elementary teachers with these results involves some risk since

the SD technique was not used in the earlier studies cited. The

finding of no significant differences among attitudes toward the

four academic areas studied deserves replicative testing. These

data imply that the concepts mathematics, science, and teaching

children in these areas elicit attitudinal responses not

significantly unlike those for the concepts language arts and teaching

language arts.
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The Congruity Study

A congruity model for predictjna semantic differential (SD)

factor scores for a coloposite concept from the factor scores of

its coponent concepts was developed by Osgood, Suci, and Tannenbami

(1957, p. 207). Briefly stated the congruity principle asserts

that if two component concepts of ;:ieasured 1:eanin2: such as

teaching and children are co2bined to foru the coposite concept

teaching children, the yleaning of the composite 1:ay be predicted

by applying the congruity .:(:)del for each diaension for the se.1:antic

space. Osgood, Suci, and Tannenbaum (1957, pp. 275-284) cite

evidence to suppert the predicti.,e power of their 1.odel. They

report that: (1) obtained factor scores for colaposite concepts

are consistently within the iL1tS set by the factor scores of the

conponents; (2) obtained factor scores deviated fra:. the

predicted scores on ::;he average only by wounts attributable to

unreliability except for Factor I, the evaluative factor;

Obtained and predicted factor scores exhibit a hiah positive

correlation. They concluded that sevantic effects follow the

expectations fraz the congruity principle quite closely for the

average zfleaning of coosite concepts.

This study was designed to deternine __ -lot the

Principle of congruity predicts cooposi-,_ coilcept Leanl.ig with

c=ponent and coll4posite concepts as :len as Ss frol._ ele ,entary

education.

Methods

The Ss were 71 seniors Inaioring in e1eri:entary education at

Purdue University who were enrolled in a professional semester

during 1966-1967. A SD consisting of 14 bipolar adiective scales

was presented to each S for each of these five coiAponent concepts:

ymthenatics, social studies, science, language arts, and Laching

children. Four composite concepts teachina children mthematics,

teaching children social studies, -122s11226 children science, and

ter.ching children language arts also were included. The order

of concept and scale presentation -.Tas randonized as vas the order

of adlectives within scales. In-class time was used to complete

the questionnaire and every S completed every itwl. Principal

cooponents factor analysis with rotation to Kaiser's (1950, 1960)

criterion reealed that three factors account for 0.50 to 0.75

of the variance across scales among the nine concepts. Table 16

lists the scales for each factor.
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Table 16

SD Scales Associated with Each Factor

Factor I Factor II Factor III
1...1.1.11

happy-sad heavy-light fast-slow
.:ood-bad hard-soft hot-cold
hea7en1y-hel1ish diffi,2ult-easy
positi,re-negative

optimistic-pessildstic

....100/10,....MiNamelawa

The remining four scales -were discarded since they mere confounded
across factors.

FindinP:s and Analysis

Obtained factor scores for each S across the nine concepts
were calculated. Predicted scores for each of the four composite
concepts vere col:.puted using the congruity uodel. Mean dbtained
and oredicted scores over Ss are presented in Table 17.
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An F test indicated lack of homogeneity of variance aiaong
the scores for cormosite concepts on Factors I and ho::logeneity

allong those for Factors II and III. The Z test was used in

corTaring obtained aild predicted means ofcomposite concepts for

Factor I (Winer; 1362) p. 36). These means were significantly

different ( Ca( 4t 0.01). The t test vas used to analyze scores

for Factors II and III. None of these differences was significant

at (X< 0.01. The alpha level for each difference is displayed

in Table 17.

It appears that the predictive power of the congruity model
is stronger with Factor II scores than with scores for Factors

and III. In fact the differences between Obtained aad predicted
scores for Factors I and III are significant at the 0.05 level

in all but one case. Moreover, the wedicted scores are consistently
higher than the obtained scores for Factors I and III. If a

constant of about -O.: 72ere introduced into the prediction formula
the differences between predicted and obtained scores for Factors I

ana III would virtually disappear. The insertion of a constant

of -0. 3 would decrease the predictive ability of the formula in
only one case among the Factor II scores.

To obtain a different r,Leasure of the predictive validity

for the congruity fori:.ula, :lean component concept scores over

Ss for each factor ,Jere calculated. These scores are displayed

in Table 18.

Ir A*.

Table 18

Obtained Mean Collponent Concept Scores over Ss

Obtained

Factor I Factor II Factor III

Language Arts 1.70 .47

Mathematics 1.30 .77

Science 1.67 .68

Social Studies 1.23 .35

Teaching Children 2.25 .13

E,

.95

.69
ImiNim.111.11,01.111.

Predicted neans for the composite concepts were conputed
by substituting the nean scores for the col4ponent concepts into

the congruity formula. Table 19 includes these predictions
together with the obtained neans for the cov.posite concepts.
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Using t tests two of the differences between predicted and
dbtained 2ean scores for Factor I are significant at the 0.01 level.

The alpha le'rel for each difference is displayed in Table 19,

The pattern of differences between obtained and predicted scores

when the predicted scores are generated from L.ean scores from

ca:Tonent concepts is quite siyAlar to the pattern observable

in Table 17. Prediction of Factor II scores is better than

prediction of Factor I and III scores. In Factars I and III the

predicted scores are higher than the obtained scores in all but

one case. If the constant -0. 3 were inserted in the congruity
formula, predictions would be izproved in only out of 12 cases.

Predictions -would be iupro.ved in eight out of twelve cases if the

constant were -0.2.

The data suminarized in Tables 17-19 indicates that predic-

tions of nean factor scores based on the congruity forratla are

often too high and that it .fa.y be possible to iLbrove the

predictability by adding a constant. Product-mnent correlation
coefficients between obtained and predicted scores o'ler Ss mere

cmputed. These data; presented in Table 20, give an indication
of the relationship between obtained and predicted scores which
would remain invariant if a constant were added to each predicted
score.

Table 20

Correlations Between Obtained
and Predicted Corposite Concepts over Ss

Vw11.1*/

Factor I Factor II Factor III

Teaching Children Language Arts

INIS111.1011.111011=111=11111=.11V.1111111.1.11iII!11111.111111111M1.1 1111.11.111AMMONO.0

.0(0 .785

Teaching Children Matheat.cs .550 .567 .749

Teaching Children Science .603 .615 .372

Teaching Children Social Studias .505 .565 .519 .

111111 .111.11. ow=11.0

Test-immediate retest reliabilities of factor scores for
seventh grade Ss -were 0::,4 for Factor I, 0.72 for Factor II, and

0.69 for Factor III (DiVesta and Dick, 1966). Nbile these

coefficients might be elmected to be so;zewhat higher for adult

S's, sone of the correlations reported in Table 20 appear to be

pushina their upper bound. All but the correlation for Factor III

under teaching children science are respectably high.

J.D2
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Conclusions and Reccranendations

The ability of a congruity model to predict composite
concept meaning as defined by responses to a seialatic differential
questionnaire was exa.2.ined. The co-cponent concepts, the composite

concepts, and the Ss ere all associated with teaching in the
elementary school. There mere 71 Ss in the study. Each S was

enrolled in a professional serester for prospective elementary
school teachers.

Two avenues of analysis 'were followed. First, a series of

tests of differences betmeen predicted and dbtained lueasures of
factor scores was coh:pleted. These data revealed a trend toward
obtained measures being systea?atically lower than predicted
rleasures. Thus, mhile the prediction nodel failed to "hit the
lark", the adustInent of adding a constant, c, such that

-0. c .4= -0.2, to the predicted measures mould have

iuproved its marksmanship. Second, obtained and predicted factor
scores were correlated to indicate their relationship independent
of a systenatic error such as the one described abo%-e. After
accounting for the reliability of SD factor scores the correlations
indicate that the conRruityz,mdel does predict responses to
composite concepts from responses to component concepts.

Additional research should be undertaken to confirm or

re-vise the estimate that c -0.2 is an optimum
constant to use in revising the model for use :rith concepts and

Ss from the field of education.

33



www.manaraa.com

The Distance Study

MINMIIIIM Rama 14

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 11-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 the
concept being considered. Thus an ordered triple composed of
mean factor scores was computed for each concept. Each ordered
triple was of the form (S

I
, S

II
S
III

) where S
x

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 resyective 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 connotative 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 meaningOpetween selected
concepts were measured by applying the ordinary distance formula
from Euclidean 3-space analytic geometry.

Findings and Analysis

Mean factor score;together with their respective standard deviations
for each concept are presented in Table 21.

* See 'The Factor Analysis Study" in this Report.
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Table 21

Connotative Meanings of Selected Concepts

as Defined by Locations in

Semantic Space

Mean S.D. Mean S.D. Mean S.D.

Language Arts 1.9 0.9 0.0 1.4 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 2.7 1.1 0.2 1.2 0.2 0.9

Teaching 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 Nhthematics 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. Flgure 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.
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Table 22

Distances Between Selected Pairs of Concepts in

Semantic Space

Concept Pair Distance Concept Pair Ddstance

7.10IMINIft1111.1,..........

IA -M 1.7 TC-LA 0.8

IA -s 0.9 TC-TCLA o.6

IA-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 o.6 TC-TCS o.6

LA -TCLA 0.2 TC-SS 1.1

M-TCM 1.4 TC-TCSS 1.0

S-TCS o.4

SS -TCSS o.4

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 directf.ons to S follow the suggestion of Osgood, Bud.,

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 Ivere 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 meaaure the meanings of certain
things to various people by having them judge them against a series
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 orde:-

Here is how you ar74,, %ie these scales:

If you feel that the concpt at the top of this page is very closely
related to one end of the scale, you should place your check-mark
WWITOws:

fair X : unfair

fair

or

45,

IMINIIII00111 : X unfair

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 X

strong. o

or

X
OM.

weak

weak

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

active X

active :

or

X :..1111.111! 4

The direction toward which you check, of course, depends upon
whi.ch of the two ends of the scale seem most characteristic of the
thing you're judging.
If you consider the concept to be neutral on the scale, both sides
of the scale equally associated with the concept, or if 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 dangerous

IMPORTANT: (1) Place your checkmarks in the middle of spaces,
not on the boundaries:

THIS NOT THIS

Imaw..1 .......r. X - X

2.

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

('.) Never 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 baak .
and forth through the items: Do not try to remember how you check.dd
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 carel---, because we
want your true impressions.

44



www.manaraa.com

TEACHER PRAISES AND ENCOURAGES PUPILS

heavy light.
.

. .
.

.
.

.

.

sad _. . .
.
. . happy

....

active : . :_____passive

hard soft. . . . : :

good . . . . : bad
,....

SIAM fast

difficult :

feminine 0
. .

heavenly
maw

cold

negative 4=1/4

.1110011111MMIMINI

a
ft

IMNIIMMY

S

1.01111

Is easy

: masculine

hot,..
4

: pitAltive---

awful nice

optimistic . pessimistic

weak11.11. 0011 strong
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OCIAL STUDIES

heavy light

sad .happy.. .
active :_passive

hard soft

good :
.
. .

.

. . bad

slow : .
.
.

.

.
.
._ . fast

difficult ..
.

. . . .
....._

a. . . . easy..
feminine masculine,.1111.111rMI111/..

heavenly hellish
11111111111M MENOMMINIIMOOM.M..

cold hot

negative :

awful

optimistic

weak

mil.101111411111MW
:_____positive

: nice...
pessimistic

strong
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4*.64,2i01'-4,,,,....okor: ,4.11,1 =,-;

TEACHER EXPRESSES OR LECTURES ABOUT HER OWN IDEAS OR KNOWLEDGE

heavy .
. . . .

sad 0. . .----- ............

active 0. . . :

hard . .
.

.
. soft

light

happy

:_____passive

1111100=1100..

good

I

slow

difficult : . . :

feminine :
.
.

.

:
.
. :

heavenly . .. .. .. : :

cold

......-- ......

bad

fast

easy

p

masculine

hellish

hot

negative: yositive

awful nice

optimistic

weak 0 swiromm
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strong
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ACHING CHILDREN MATHEMATICS

heavy

sadW11111

active

0

ees11 11.0IIIM

hard

light

happy

soft

good bad

slow .. fast

difficult ::

feminine

heavenly :

cold

: easy

. wwwwwww=.sy

masculine2
hellish

hot

negative : . : positive

awful nice.....
optimisti

weak a11 ..
48

.strong
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k

ACHING CHILDREN SOCIAL STUDIES

heavy

sad

active

hard

a

light.

0.

happy

:passive

.

. soft

good . . . bad

slow . . fast
,

difficult . easy
. . . :

-_-___ ....-...

feminine .
. fa

.
.. masculine

heavenly . . . 0. . . hellish

cold

negative

awful

optimistic

weak

a......g.g...

.
. hot

._ ....1.
0 positive

. : . . : nice. .

. . pessimistic. . . . .
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TEACHER CRITICIZES OR DEPRECAIES PUPIL BEHAVIOR WITH INTENT TO CHANGE IT

sad

active

hard111
good

slow

light

: happy

passive

soft

bad

. fast

difficult : easy
0000000.0.0

femdnine masculine

heavenly : hellish

cold hot

negative .. ._:_:_____positive

awful ..,

.
.
. .

. -____nice

optimistic .
.

_......
.
.

..-..........
.
. __pessimistic

weak .
.
.

0101000.1.000110m0

0 :
AMMI

: strong

.000110000.mwm.
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TEACIIER ASKS QUESTIONS TO ORIENT PUPILS TO SCHOOL WORK

heavy : lighto.moonle a... .

sad

active

hard

good

S
IMIIM1111111=IMPOININ ....111011

010

: : happy

passive

softwil.. =ri

4..M11...M.00.41.1M10
bad

sluw C
.
.

.

.
.

: : fast

difficult : . : . .
. easy-

feminine .
.

: : masculine_____.......~.01.~..

heavenly
=.1MM. ..... 411

cold

hellish

hot010 ..4101.0.0. 0.001.11,0111INIINOIMM. OM% 1111,

negative :_positive

awful : nice

optimistic

weak
ilmmmliMININOINNO 0..
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mEACHER ASKS QUESTIONS TO STIMULATE PUPIL PARTICIPATION IN DECISION-MAKING

heavy . . . . light

sad.... 41.1.111011.1111111

active...Mn No. Al..

hard

good

slow

: happy

S . soft

S S

.....mmftwommr.sm

difficult ...
feminine. .
heavenly

40
bad

fast

easy

S
Semr. mon groom.. ...we rm hellish

cold . hot

negative positive

awful ftn.
nice

OMMMIIIMMYM WMa .. .//..MMNY .1000. IMI

optimistic... . : pessimistic.
weak .....
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ANGUAGE ARTS

heavy :..

cla0 d

........

active

hard

good
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slow

difficult
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cold .
. .

.

. .
.
.

negative_ : .
.
.

awful :
.
. : . : :

........".... ..... ........... __ _.......

optimisticwomrvmmr owNworowMoND momomms~nw awmom wear amswtor.

weak

,....-

53

0rtIM01

light

happy

soft

bad

fast

easy

masculine

hellish

hot

positive

nice

pessimistic

strong



www.manaraa.com

_.1?,

4.1 iitv TI

go
0
ti) 4 to

4.)
tt)6 m,

I

1

I 1

0

I

21 "

S SS

I I I I I
S

1

11SO

1

OS

1

S

1 I
e SS S

I I
OS SS

1

SS

1

IS

I

I I 1 SI IS

I I /
i So III II IS I

toil i
4)1

rej fa I

bill-
'kd
RI LI' A 0 0

(V 0 -,-, as a ri
W 44 4 lag. VI

C)
CO

I a

a)
P.

+3
II-1

01-1 a)
4) VI C.)

o o
0

I I

I

lbil

SS se SO

erl
+)
Ca
ori

Ca
co

pi

Is

IS

SS SI IS

ao

0



www.manaraa.com

heavily'
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ACEING CEMELD3rN SCE3MCv
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initIOESt ACCSEIM arlet2 MED SZEMES ELMS MD ErMaGS ar HMIS

beavy

sad

actise

hard

_ a a a .. . a - . - lig:It

. . . . a -- - . haPPY

- - - . a - passive_ . a - a .

- - - - - soft- a - : a a

good

slaw-

difficult --

feminine

heavenly --

cold

negative

optimistic

weak

a

57

bad

fast

easy

nasculine

hellish

hot

: positive

nice

:pessimistic

strong



www.manaraa.com

CEI3G CZELEDREN TwANOCAGE LETS
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333ELTICS
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