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The semantic dif€ferential has become a very popular and useful measure=
ment technique in psychological and educational research for the study of
attitudes. lowever, it has seldom been used vith children of elementary
school age, primacily because it was futuitively assumed that they would
not be able to vudersiand how to auswer the guestions which would result in
unreliable cnd therefore useless resules,

The attitude questiommaire used in this study, "llcﬁ;: I Feel" was a specially
adapted version of a semantic Jdiffereniial tyvpe insirument first developed and
used by Research For Beiter Schools, Ine,, of Philadelphia, Pa, Although this .
questionnaire was specifically tailoved to gather information about a par-

ticular instcuctional program, its form could easily be generalized, The

"How I Feel" questionnaire (Appendix A) was composed of a packet of directions
to the teacher, directions to the student with sample questions, and eleven
concepts, each of which was evaluated Ly six hipolar aljective pairs that were
chosen because of their relevauce to the type of information the researchers
wished to gather and their high loadings on Osgood's (Csgood, 1967) evaluative
dimension, Nine of the concepts were actually scored vhile two served as
validity type‘ scales to identify those students who did not understand what
they vere asked to do or who mey have filled in the blanks with random checks.
The two validity quesiions were: 1, Being Punished For No Reason Is; 2, Being
Rewvarded For Doing Something Well Is, Studenis who answered the first question

with predominantly pozitive answers or the scuond question with predominantly

negative answvers would have been eliminated, None of the studentswere dropped
for this reisson, Several students skipped ii:ems)but they were able to complete

the questiomnaire the following day,
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The questionnaire was administered by.a ‘special' teacher to 238 third,
fourth, and Fifth grade students in an elementary school using Individually
Prescribed Instruction (IPI),a program developed‘by the Learning Research and
Development Center of the University of Pittsburgh, The teacher carefully
read the directions to the students, answere:d their questions, and observed
their complétion of the questionnaire, To help prevent students from answering
the quéstions in a way they felt their teacher would expect them to respond,
they were clearly told both orally and in the printed instructions that their
teacher or principal would .not see their papers, The regular classroom teacher
was asked to leave the room until her studenis completed the scale,

Kach of the individual bi-polar adjective pair scales was scored along a
five point continuum, One point was given to the most negative response and
five points :o the most positive, In an attempt Lo prevent response patterning,
the directicn of the jcales as well as the order of the bipolar adjective pairs
were randomly assigned,

Table 1 presents the coefficient alpha, concept mean, sum of the item
variances, and total variance for each of the nine concepts scored. The values
of coefficicnt alpha range from a low of ,74 to a high of ,92, Table 2 lists
reliability data for the instrument first looking at it as one 54-item test
and then after collapsing over scales within concepts, viewing it as one 9-item

test, The subjects in this case are separated by grade., As expected, coefficient

alpha is considerably higher for the 54-item test than for the summation 9=item

test., With the exception of the third grade 9-item coecfficient alpha, the
values are very similar for each of the three grades,

Table 3 lists the total mean (mean of all tlie ratings for all concepts) sum
of the item variances, and the total variance for each the 54=-item test and the
9-item tast for all three grades. Therc is relatively little difference among

the values across grades except that third grade students exibited slightly
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more positive attitudes, a lower sum of item‘ variances, and a higher total
variance than fourth or fifth grade students.,

Appendices B, C, and D present the means and standard deviatioms, correlation
L ’ matrices, factor Eigenvalues, and chi square tests of gphericity from principal

components analysis, and rotated factor patterns for the six scales that evaluate

each of the nine concepts that compose the student attitude questionnaire. A
review of the means in Appendix B shows that for the first seven questions, all
of the means are above, and in many cases, considerably above the mean or neutral
point for the scale, This can be interpieted to indicate that IPI students
generally display very positive attitudes, as wcasured by this instrument, toward
school, their wmath teacher, IPI related activities in math, and themselves,
They feel thai: these activities are generally good, usefyl, honest, interesting,
fair, and happy. The means for the last two questions ave considerably lower,

) ’ which may show that the students feel that f£ailing a wmath CET (test) is bad,

useless, and sad. However, they are not sure vhether or not it is honest or

dishonest or fair or unfair. All of the means for Question 9, Copying WOrkpagé
Ansvers From the Key)are below the meutral point,

A general rulec of thumb in factor analysis is to consider primarily only
those factors with Eigeunvalues greater than 1 for interpretation thmgh factor

rotation. Appendix C shows that the scales for 8 out of 9 of the concepts

had only one Ligeuvalue greater than 1, In each case, the first principal

components factor accounted for from 44,4 to 71.,9% of the variance,which

indicates that the scales share wuch of the variance or that they have a common

factor. Again,this would be expected siuce all of the scales were selected because

they shared high loadings on the evaluative dimension in previous research,

In an at:empt to gain a better undevstanding of the factorial composition
of the scales, other criteria including the factor's pervcent trace contribution,
and its chi square for significance were considered in addition to the factor's

Eigenvalue when deelding whether or not to preserve a factor for rotation, In




each case, encugh factors fo account for 70 to 80% of thie variance were
rotated., This procedure is supported by Lohne: (1966),who warns that there
is probably greater danger in underfactoring than in overfactoring,

Appendix D presents the rotated factor patterns for the number of
factors selecied from principal components analysis for each concept except number
seven in which case the first principal components factor accounted for 71,9%
of the variance,which indilcated that rotation with additional factors would not
be helpful, ns expectecd, after reviewing the relatively high intercorrelations
among the scales al the amount of variauce accounted for by the first principal
components'factor, it vas difficult to develop a clear interpretation of the
rotated factoy patterns. The following list of names were assigned to scales
that had consisteutly 1igh loadings on selecte! factors in an attempt to attach

some interpreiive meaning to the rotated factors,

1. General fvalnative Factor For various concepts, all six scales
had high londings
2, Feeling ov Emotional Tone Usually, hiph loadings were found on the ‘
good-had, happy-sad, and intevesting-boring scales :
3. Moral Judgement Honest~dishcnest and fair-unfair
4, Personal Interest Interesting-boring and happy=-sad
5, Utility Useful-useless

A principal components aunalysis with varimax votation was also condwu ted

on the (uesticnnaire vieving it as one 5Si-iter test and completely disregarding

the nine subsections. Appendix E shows the Eiszenvalues, percent trace and

chi~square values from principal components anilysis for the thirteen factors ,v%
that had Eigenvalves greater ithan one, The first factor accounts for 21,0%

of the varian:e wiile the 13th accounts for only 1,9%, These thirteen factors
were subject o varimax rotation, The resulting factor pattern shown in Appendix
¥ clearly shows that the test divides it:elf iuto oine subtests, The six bi-
polar adjective pairs for each subtest ¢: concept generally loaded on the same
factor vhile :he nine subtests with their assoriated adjective pairs loaded on

different factors, Fo: example, looking at the rotated factor pattern in
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Appendix F, tie six bipolar adjective pairs.fur question one all had high loadings
only on factor VIII. ‘The six bipolar adjective pairs for question two all had
their highest loadings on factor VII, This pattern apparently indicates that

the six bipolar adjective pairs are measuring eesentially the same factor vhile
the individusl coucepts are measuring different factors,

Because the six bipolar adjective pairs are relatively unifactorial for
each coﬁcept nud the concepts themselves each 1oaé on a different factor as
shown in the preceeding analvses, the six ratiugs for each concept were summed,
These summatious were then analyzed as though they were obtained from one, 9-item
test,

Tables 4, 5, and & present the means, standard deviations, and correlation
matrix, Eigenvalues, percent trace, and chi-square values from principal components
analysis for the first five factors, and the varimax rotation of those factors.
The intercorrelations in Table 4 are all relatively low, The highest correlation
(0.59) is between concuzpts or variables 4, Taling A Math CET Is, and 5, IPI
Math Class Is.

Table 5 1lists the result of a principal components analysis on the
correlation matrix for all nine variables, The first three factors extracted
each had an Eigenvalue greater than oné,and together they accounted for 61.4%
of the variance, Two additional factors, 4 and 5, accounted for another 17%

of the variance,

Varimax rotations were performed seeking three to seven rotated factors,
The results of a Five factor rotation (Table 6) produced communalities ranging
from 0,67 to 0,95 indicating that five factors accounted for most of tlie variance
in each test, The five factor rotation also produced the mat interpretable factor

pattern with the least number of factors,

FACTOR I: General School Evaluative Factor (28% of the variance)

Five concepts had medium to high loadings on this factor, They included:
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Working ou Math Problems Is; My School Is; Taking A Math CET Is; My

Math Teacher 1s,

FACTOR 1I: Propensity To Copy From Key (12% of the variance)

One concept, Copyiug Work Page Answers Frcwm The Key Is, had a high

positive loading (.896) on this factour indicating that students who had

high scores on this factor had positive attitudes (good, useful, honest,

etcetra) toward copying, Other loadings, although uot particularly high,

indicated that a student who had a high score on the copying factor also was

likely to have a positive attitude toward taking a math CET., He was likely

to have negative attitudes tovard working on math problems, his school, and

his math teacher,

FACTOR III: Indepcndent Activities (12% of the variance)

One concept, Scoring My Cwn Math Work l’agcs,l;ad a high negative loading

(=.907) on this factor indicating that students with high scores on this

factor hal negative attitudes toward scoring their own work pages, They

also showed negative attikdes toward themselves and taking math CET's,

FACTOR 1IV: Uunametd (15% of the variance)

Students vith high scores on this factor had negative attitudes toward

their math teachers, themselves, thecir school and IPI math class.

FACTOR V: Failure (12% of the variance)

Students vith a high score omn-this factor cxpressed negative attitudes

tovard failing a math CET and working on wath problenms.

A five clement factor score vector was computed from the rotated factor

pattern matrix for each of the subjects for use in subsequent analysis,
Cooley and Lohnes (1971) suggest that the usc of factor scores in place of

raw scores can lead to more understandable results,




The questionnaire was again administered to 201 of the original 234
subjects in December, 1971, seven months after the first administration
using the same instructions but a diiffereht 'special' teacher. Table 7
presents the test-retest reliability coefficients for the summation scores
for each q;xestion. §ix of the coefficients range from .35 to .44 vwhich are
surprisingly high considering the instability of elementary students' attitudes

and the long time lapsc, The lower reliability coefficients for the remaining

three questions were intuitively predictable., The reliability coefficient for

My School Is was .18, There had been a number of changes in the school

(new tecachers, new rules, etc,) since the test was first given, Overall, the
students had a slightly more negative opinion of their school in December than
they had in May., The correlation for My Math Teacher Is was essentially zero
(.08). All of the students had new math teachers, The correlation for Copying
Work Page Answers From The Key Is was also zero (.04). As a result of a
research study completed at this school after the first administration of the
attitude questionnaire which showed that the vast majority of the students

were indeed misusing self-scoring or copying work page answers from the key, the
teachers and principal made a continuing effort since September, 1971, to inform
the students of the necessity of proper self-scoring and to detect improper
self-scoring when it occurred, The students' attitudes toward improper self=

scoring were slightly more negative on the second administration,

CONCLUSIONS

The semantic differential questionnaire used in this study with third,

fourth, and fifth grade students was able to collect a relatively large amount !

of data in a reasonable period of time that could be analyzed by a variety
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of readily available 'package" computer programs, The coefficient alpha

1}

reliabilities for the individual scales ranged from .86 to ,92. A factor

analysis of the entire instrument indicated that the six bi-polar adjective
pairs used to evaluateb each of the nine concepts were essentially measuring
the same factor and therefore could be summed)thus reducing the original
S4-item questiomnaire to a 9~item questionnaire. The entire questionnaire was
agaiﬁ administered to the same students seven months later during a new
school year., The test-retest reliabilities for six of the nine questions ranged
from .35 to .44, The reliability coefficients for the other three questions
were considerably lower. However, these lower reliahility coefficients could
be explained by actuai changes that had occurred during the waiting period,

This study has shown that the semantic differential, properly presented,

can be a reliable and usable measure of attitudes in students as young as

third grade,
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TABLE 1

COEFFICIENT ALPHA, TEST MEAN, SUMS OF THE
ITEM VARIANCES, AND TOTAL VARIANCE FOR
EACH OF THE NINE SUBTESTS THAT COMPRISE

THE SEMANTIC DIFFERENTIAL

Concept Coefficient Mean Tolal Sum of Ilem '
Alpha Variance Variances -
1 Wovking On Math ProblemsIs .. .85 21.24 34.72 10.19
2MySchoolIs........ouvu... .85 24,92  27.62 8.07
Scoring My Own .
3 Math Work Pagesis .. ....... .82 25.52 19.40 6.25
4 Taking A Malh CETIs ....... .84 25.48 21.28 6.48
5 IPITMathClassIs. ... ....... .88 24,12 34. 08 9.15
EIAM oo vt e einnn . 74 25,21  16.43 6.26
7 My Math Teacher Is .. . ...... .92 25,14 37.06 8.67
8 Failing A Malh CET is . ...... .79 - 13.07 27.11 9.34
Copying Wovk. Page Answvers
9 FromThe KeylIs. .......... .91 10.72 41.50 10. 10
TABLE 2

TR L At vy e

COEFFICIENT ALPHA FOR THE SEMANTIC DIFFERENTIAL
VIEWED AS BOTH A 54-ITEM TEST AND AFTER SUMMING
WITHIN CONCEPTS AS A 9-ITEM TEST FOR GRADES

THREE, FOUR, AND FIVE

Coefficient Alpha
Grade Raw Scoves (54 Items) Summed Scoves (9 Ilems) .
Third , .86 w54
Fourth .92 .72

Fifth .91 .71




TABLE 3

MEANS, SUM OF ITEM VARIANCES AND TOTAL VARIANCE
FOR THE SEMANTIC DIFFERENTIAL, GRADES THREE
FOUR, AND FIVE

S —
Number Of Tolal Sum of ltem

Grade Items Mean  Variance Variances
Thivd 54 198.18 502.69 81.71

 Third 9 198.18  502.69 262.96
Fourth 54 1985.59 708.76 71,14
Fourth 9 195,59  708.76 257.37
Fifth 54 193.36 636.27 70.49
Fifth 9 193.36 636,27 - 241.85
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.PRINCIPAL COMPONENTS ANALYSIS OF THE
SUMMATION SCORES FOR EACH OF THE

TABLE 5

NINE CONCEPTS OF THE SEMANTIC
DIFFERENTIAL

Factor Eigenvalue Percent Trace Cum Pevcent N.D.F. Chi-Square

1 3. 1224 34.7 34.7 36 502.43

2 1.2756 14.2 48.9 28 192.29

3 1. 1260 12.5 61.4 21 139.30

4 0.8598 9.6 70.9 15 - 87.89

5 0.8045 8.9 79.9 10 61.27
14
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TABLE 7

TEST RETEST RELIABILITY COEFFICIENTS FOR THE NINE CONCEPTS ; b
THAT COMPRISE THE SEMANTIC DIFFERENTIAL QUESTIONNAIRE

== g SR e

Concept ' Test-Retest Reliability

1. Working On Math Problems Is .36
2, My School Is .18
3. Scoring My Own Math Work Pages Is .40
4, Taking A Math Test Is .35
5. IPI Math Class Is 43
6, I am Jab
7. My Math Teacher Is .08 |
8. Failing A Math Test Is .38
9. Copying Workpage Answers From The Key Is .04
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APPENDIX ®
PRINCIPAL COMPONENTS ANALYSIS FOR SEMANTIC
DIFFERENTIAL RAW SCORES

Factor Eigenvalue Percent Trdr:c Cumn Percent NDEF Chi-Square |

1 11.3462 210 21,0 1431  7365.98

2 4.9862 9.2 30.2 1378 5368.28

3 3.4536 6.4 36,6 1326 4560.37

4 3.1816 5.9 42.5 1275 4037.88

5 2.8295 5.2 47,8 1225 3522.56

6 - 2.1476 4.0  5L7 1176, 3043.81

7 1.8430 3.4 551 1128 2714.13

8 - 1.6937 3.1 583 1081 2444.76

9 1.4982 2.8 61.1 1035 2191.21
0 1.3791 2.6 63.6 990 1974.41
11 1.1769 2.2 65.8 . 946 1775.02 S
12 1.0564 2.0 67.7 903  1622.25

13 . 1.0007 1.9 69.6 . 861 1494.18
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