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The data presented in this report call attention to
ipappropriate use of the Eigenroot criterion in factor work, a
practice which has probably grown out of a theoretical focus on
determining basic laws of behavior, rather than a practical emphasis
on providing information that will be useful to college instructors
and administrators. When researchers have sought only the general,
broad dimensiops that occur in Course-Instructor Survey (CIS)
ratings, instructors and administrators have concluded that omnly
these larger factors are needed in describing the evaluation of
courses and instructors. In reality, however, administrative decision
making and the provision of comprehensive feedback to instructors may
demand that more specific factors be identified. In such cases, the
proportion of variance criterion for stopping factoring may reveal
information which would be lost were the Eigenroot criterion applied
without regard to variance extracted. The question of when to stop
factoring, then, seems to be best answered in terms of whether
general laws of behavior are sought, or basic dimensions for specific
practical applications are desired. (Auvthor/JB) ' '
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Yithin the past few years, factor analytic techniques have been
used with increasing frequency in research related to student ratings
of courses and instructors. The method has proved useful in the sum-
marization of such data both for purposes of description and inter-
pretation, and for subsegquent use in the development of rating instru-
ments. The results of a factor analysis, however, always depend to
some extent on such contingencies as characteristics of the data input
and experimenter judgments at various points in the analysis. Al=
though standard answers to such questions as the number of factors to
be extracted or rotated have been offered, such judgments should not
be applied uncriticaliy. The current study compares and evaluates cer-
tain factor analytic procedures commonly employed in research related
to students' ratings of courses and instructors.
- More specifically, the study reported here sought to determine:
(1) the comparability of factor structures when (a) individuat
students' responses were used as the raw data input, and when (b} mean
class responses formed the data base; and
(2) the effects of two stop-factoring criteria on the tactor

structures obtained with each of the above data bases, that is, (a) the

extraction of all factors with latent roots above 1.00, versus (b) the
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continuous extraction of factors until about 70-75% of the variance is
accounted for, or until the reliable variance has been extracted.
Uata Source

The data aralyzed here are responses to 33 items on the 40-item
Course-lInstructor Survey (CIS) General yuestionnaire which are spe-
cific to ratings of courses and instructors. (The first seven items
on the questionnaire, requesting data concerning student raters, were
not analyzed.) Responses were coded on a | to 5 scale, with | repre-

senting the most favorable response. The 33 items were:

8. The instructor seemed to be sensitive to the feelings and
needs of students.

9. The instructor seemed well-prepared for lecture or discus=-
sion.

10.  The instructor showed a scholarly grasp of the course mater-
ial.

11. The instructor showed confidence before the class.
12. The instructor paced the course well.

13. The instructor kept his lectures and class discussions fo-
cused on the subject of the course.

‘14, The instructor usually seemed to be aware of whether the
class was following his presentation with understanding.

15. The instructor used clear, relevant examples.

16. The instructor's mannerisms or habits reduced the effective-
ness of his teaching.

17. The instructor's speech and lecture style contributed to his
teaching effectiveness.

18. The instructor made me feel free to ask questions, disagree,
and express my ideas.

19. The instructor was intellectually stimulating (thought-pro-
voking, or caused me to do additional studying on my own.)

20. The instructor showed a genuine intarest in teaching the
course.

21. The instructor was generally accessible to students outside
of class. '



22.

2u.

27.

29.

30.

32.

33.
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The instructor gave adequate instructions concerning assign-
ments.

The instructor commented informatively on tests and assign-
ments.

The tests were usually graded and returned promptly.

| was satisfied with the way the performance of students was
evaluated in this course.

The textbooks were adeguate for this course.

The reference books and materials in the l|brary were ade-
quate for this course.

| feel that | profited from the out-of-class assignments.

! feel that | profited from the laboratory {or discussion
section) for this course.

sefore the semestar began, ! thought 1| would enjoy this
course.

Lefore the semester began, | thought this coursc would be of
value to me.

At this point in time, | feel that this course wnl] be (or
has already been) of value to me.

The amount of outside preparation required for this course
was:

For each hour of class, the average amount of time | spent
on this course outside of class was about:

Compared with the effort | usually put into a course, my
effort in this course was:

I met with the instructor outside of class to discuss the
course:

| was absent from class:

Compared with all the instructors | have had, bhoth in high
school and in college, this instructor was:

Compared with all the courses | have had, both in high school
and in college this course was: :

Compared with what | expected to get from this course, |
feel | got:
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A1l of the 5,519 CIS forms completed by students in English Depart-
ment courses during the Fall 1371 semester were used in the analysis.

The survey included 294 courses, taught by faculty and teaching assist-
ants, both at the undergraduate and graduate levels. Participation in
the survev, althougih urged by the University administration and by the
English Uepértment, was voluntary on the part of the instructors. The
surveys were administered under established conditions by a student mem-
ber of each class during one of the last regularly scheduled class meet-
ings. According to (1S procedures, the instructor is asked to leave the
roon while the students complete the form, and students responded anon-
ymously.

individual students' responses to the 33 items were intercorrelated
and a principal components factor analysis was performed using Computer
Program FACTOR (Veldman, 567, 1971). Since not all students answered all
questions, the missing-data option available with FACTOR was utilized,
when individual students' ratings were analyzed. The correlation matrix
input to the factoring routine therefofe'consisted of coefficients com=-
puted only for valid score pairs, or for students respoending to both items
of the pair being correlated.

The principal components analysis was then performed on this matrix
of item intercorrelations, with the initial valuss in the principal diag-
onal being set equal to 1.0). The irnitial analysis was performed for the
extraction of only the principal components with corresponding latent roots
greater than 1.00, as racommended by Kaiser & Caffrey (19G5).

The same analyses were then performed using the average class responses
of the 294 participating classes on each item, and the solutions for the

two data bases were then compared by re-rotation using Program RELATE
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(Veldman, 1967, 1969, 1971). First, a factor cosine matrix represgnting.
the relative proximity of the factors defined from.fhe two data bases was
obtained. Then, the Varimax.factors computed from the class mean responses
were re-rotated to confofm as cjosely as possible to the.target solution
based on individual studéﬁts' responses. Finally, a variable cosine matrix
was computed which desc}ibes the relationship between individual item vec-
tors.in_the target sdlutipn and_the re-rotated solution based on Flass mean
data. |

“In order to test the Eigenroots Qf 1.00 criterion, whith has become
something of a “blind“.standafd in much factor work, subsequent factor anal-
yses were perfofmed utilizing an approach in which factors are extracted
until a desired portion of the total variance has been é;couhted for.

This technique”has been discussed by Guertin and dailey (1570), Hariman

. (1960), and Horst (1968), and: appeared to offer a viable alternative to the

Eigenroots criterion, particularly in consideration of the relatively high

reliability of instructor rating forms. (n the current study, a solution

was- sought which would account. for.aboﬁ; 70 to 75% of the variance, a
figure based on reliabilities obtained for this and similar rating‘scales.
Analyses extracting increasiﬁg numbers of factoré beyond six were per-
formed for both data bases, then, until the percenfage of variénce cri-
terion had been rea;hed; Results of the factor solutions obfainéd using

each criterion for stopping factoring were then compared.

Results

. When all latent roots above 1.00 were extracted, the factor anaiyses
for both individual item responses and mean class responses yielded six
factors. - The Variméx loadings for these solutions- are shown in Tables I.
and 2;_ There were, however, some dffferences discernible between the two

sets of loadings. The diagonal_elements;ih the cosine matrix shown in



-G .
Table 3 indicate that, while Factors Ii, Ill, and IV are qﬁite close for
the'fwo solutiohs, Factors ¥ and VI, and to a lesser degree, Factor |,
seem to differ for -the twec data bases. By inspecting the primary loadings™
(underlined in Tables. 1 and 2) for‘the two solutions, it can be seen thaf
Factors V and VI seem simply to have océurred in reverse order for the
two solutions. These differences virtually disappeared, however, when
the solution basedhon class means was re-rotated towards the solution
based on individual students' responses. Tablg_# shows the re-rotated.
loadings for the mean class responses, and Table 5 gives the item vector
cosines, indicating the relationshfp between.the 33 item vectors based on
individual responses and the re-rotated vectors based on meaﬁ class re-
fsponses. Table & lists the primary loadings for each of theée solutions.
These data, then, indicate that the two data bases produce cowparable
solutions whénrthe Eigenroot of.l.OO is ﬁsed as the criterion for stop- .
piﬁg factoring. The.six factors obtained were identified as: *l. Gen-
eral Course-|(nstructor Effectivéness,.ref]ected'by items related both to
aspects qf the instructor's téaching performance and cémpetence_and to
:general evaluation of the éou;se content‘and mefhods;‘lt; ISthént
effort, reflgcting the students' estimates of.time,;effor&, and pfepara-
‘tion requiréd for the course; llt. -Expectations for the Course, includ-
ing primary loadings for twé items involving students' expectations and
for an item cnncefnéng textbooks; IV. Direct Contact with Instructor,
which inc!uded primary loadings for two items related to }pstructor's
accessibility and to acfual conferences with the instructoF;VV. Instruc-
tional Style, reflecting specific aspects of the instruqtor‘é prepafafion,
pérformanée, and demeanor; and VI.. EVaiuatfon and Plannfng, which pitked
up items related to tésts and gréding; and course pacing, aé well az the

item concerning reference books and library materials.
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Although the factors obtained'for the two data bases were similar,
P

these six factors accounted for only 55% of the variance of individual

responses, in contrast to 73% of fhe variance of mean class responses.
In terms of the pércentage of variance. criterion for stopping factor-
ing which was broposad here, there secemed to be fittle'purpose in ex-
tracting more than six factors when méan respénses weré‘used. When
factoring;wés extended, twelve factors were required to account for
70.35% of the .variance of individual responses. This solution, more-
over, appeéred to add some clear]* interpretable. factors which further
clarified the dimensions underlying ratings 6f courses and instructors.
Hhen,qur purposeé of comparison, twelve factors were obtained . for the
mean class data, 85% of thé varianpe_ﬁas e%fracted, but there were.indi-
cations of inc}easing disintegration of the factor structure. As TabTe
o shows, six of the factors (v, V!, VIII, IX, X, and XI)’so'obtained
represented the factor of prTmary loading for only onc item, and one
factor (X11) haa no primary loadings.

Table 7 shéws the increases in latent roots and percentages of
variance accounted for as increasing numbers of factors (from 1 to 12)
are extracted for éach data base. Aithobgh the percentages themselves
are higher at each step for nﬁah clas§ responses, it should_bé no;ed
that thelgain in percentage of variance aczounted fpf from sig to twelve
factéfs is-somgwﬁat higher for individual responsses.

Inspection of loadings for tHe twelve factors based on individual
students' responses resulted in the factors being )abeled as follows:
I. General Course Efféctiyeness; Il. Student Effort; 111, Exbetta-
tions for Course; IV. Direct Contact wfth |nstructor§ v. Instruction-
al Style; VI, Téxts,'éeferenées,»ana MHaterials; VI{. Class Attendance;

VIIl. Instructor Empathy; IX. Instructor Mannerisms; X. Evaluation;
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Organization; A1!1. Value of Lab or Discussion-Sessions.

Conclusions

Q

Individual students' responses and mean class responses seem to pro-

vide comparable factor structures in terms of the large, general factors.

- Wlhen more specific and meaningful factors are sought, however, it ish

recommended that factoring be extended beyond the Eigenroot of 1.00 cri-
terion, extracting factors unti] the variance accounted for is equal to
the percentage of reliabie test variance, or until the_percentage of var-

iance accounted for is increased as much as possible without producing

" factor fission.

The data presented here call attention to inappropriate use of
the Eigenroot criterion in féctor work, a praéfice thch_has'probably
grown out of za thecretical focuslon'determining basic laws of behavior,
rather than a practical emphasis on providing information that will be
useful to coliege instructors aﬁd administrators. t'hen researchers naQe
sought only the general, broad dfmensionsvthat.occur in CIS ratings,
instructors and adminiétrators have.éonsequgntly concluded that,only
thése’larger faciérs are needed in describing the evaluation of courses
and instructors. in reality, however, admihistrative decision making
and the provision of cdmbrebensive feedback to instructofs may demand
that more specific factors be identified. tn such cases, tHe propéttion
of variance criterion for stoéping factoring may reveal information thch
would be lost were the Eigénrdot criterion applied without regard to
variance extracted. The qﬁestion of when to stop factoring, then, seems
to-'be best answéred in terms of whether general laws of behévfor'are
sought,‘or basic dimensions for specific practical appl?éations;

Hhenfthe proportion of variéﬁce criterion is uééd, smaller factors
can be identified and expanded, which might otherwise haVe appéared as

~adundant items loading on the more general factors. The practice of



. =9-
extracting only these larger” factors, moreover, has sometimes led to

“speculation that considerable response bias exists in course and in- N
e

structor ratings, often resulting in distrust of such ratings by in-"
structors. Mi§applied factor methodology, then, can result both in
obécuriﬁg information and in limiting the use of CI5 results. The
current paper offers some guidelines which should facilitate more ap-

propriate applications of factor analytic techniques within this area.




ltem dumber

3
9
10
11
12
13
14
15
16
17
18
19
20
2]
22
23
24
25
26
27
28
29
30
31

TABLE 1

VARIAAX FACTOR LOADLIGS FOR AJALYSIS OF

INDIVIDUAL STUDENTS' RESPO.ISES

: V Loadings
Factor Factor Factor Factor Factor Factor
! H i v v V1
L5042 -.1630 -.0603  .3606  .3770 2085
L1696 L1235 .,0272  .0066  .7503  .2145
2188 L1173 L0951 -.0139  .7355 1038
1932 .0783 L0233 .00y2 L7269 L1210
.2270 -.0203 -.0182  -.01kI by L hshy
.Ch33 L0562 L0981 -.0433 L4982 L4309
3969 -.0843  -.0540  .2336  .4h20  .3219
3313 -.0343  .0103  .1055  .5he) . L3140
=. 3244 L0943 0328 -.1544  -.4268 .0618
5142 =010 L0326 1251 5111 1095
L4752 -8 -.0892 - 380y 1735 FARL
26303 L0368 L1413 L1128 4043 1043
L1956 Lokos L1111 2137 L4895 1345
42k .0217 743 L6575 1534 3510
.2030  -.1210  .0187  .2183  .2622  .5807
2521 -,0777  -.0344 L2301 2192 .5320
.0102 L1097 -.0409 L1242 1313 .6250
25056 -.1013  -.0247  .0775 194y L4597
.3249  .0325  .3492  -.3063 1047  .3182
. 1348 0524 .2602  -.1409  -.0009 L4331
6117 .1932  .2317  ~-.000] 1068 3030
Lb684 1783 L3091 -.0209  .0332  .2419
.0247  .0483  .8605  .0006 0334 -.0240
L1200 L0997 L8162 L3661 -.0013 0563
.7180 L1472 . 18327 .0269 2608 1984
-.0488 L7451 1223 L0314 1282 -.0676
Oho1 L7591 L1221 0863 .0791 0478
925 L7513 044k L1099 1430 0104
0713 2741~ 0243 .7074  -.0K15  -,0095
2096 .h4ug6  -.2185 -.0587  ~.1494 1195
.6307  .0952 -.0126  .1359  .5537  .0802
27919 L2120 L1364 -.0195 3593 .0355
L7156 1654 -.2358  .0082 3047 1461




ThAoLy 2
VARIHMAX FACTOR LOADL.:GS FOR AJALYSIS OF
AEA CLASS RESPOISLES
'V lLoadings

Factor Factor Factor Factor Factor Factor

ltem Wumber | 1 1H1 (v v Vi

3 L4420 -0 1662  -,0934 L0091 L1027 L0742
9 6796 2359 -.1457 -,0684 JBalk <1660
10 + 7350 .2025 -.3143  -.0019 .2296 -.2010
1 28530 L1578 -.0758  -.0882 L1431 -.0216
12 4972 -.0h4h  -.0009  .0Ghy  .5892  .2339
13 L1678 L0801 -.29bk -, 0055 L6606y -.2204
14 L7276 - 0596 ~.0134 3510 .2278 .2262
15 . 8000 .0075  ~.0550 L1436 L3112 1217
16 ~-.7125 L0129 L0840 -.2309 .0256 L1013
17 8526 L0165 -.1593 L1073 .0338 L1315
13 L3997 -.2390 -.1334 L0516 -.0079 .0902
13 L7603 - L1185 - L4546 L1533 -.0004 .00723
20 L0403 493 - 4145 L3406 L0750 -.0417
21 1938 2484 -.0334 L7265 L1959 -.0502
22 .3733  -.2817  -.1235 L3673 L5354 -.0142
23 JB631 -.1504  -.0026 Jbshh 4398 0425
24 .00622 L1643 . 1509 2712 L5508 L1366
25 L5011 -.2300  -.2864 . L3346 L3460 L1010
26 L2799 = 0650 ~.7116 0 -.1910 1369 0263
27 L2037 -.043y  -.5437 0537 .0930 4322
28 5152 .23%5 -.5253 2227 563 .2344
29 .2338 L1900 -.6030 L3342 L1240 L0813
30 L0754 1471 -.8620  -.0570 -.096C  -.2300
3} .0763 .3023  -.7729  .1155  -.0032  -.0561
32 L0661 L1786 ~.4240 .2229 .2097 L1950
33 .0801 28396 -.19%6  -.0%3] 0203 -.0147
34 4588 L8105 -.2334% L0163 .0836  .1138
35 L3114 8086 - -.1966 L0155 .0307 L1538
36 .0007 L5827  .1034 5572 -, 1424 .1008
37 .0348 .3894 .0734 .0570 0134 7125
30 28708 1802 -.255C 1925 <1128 0913
39 L7239 .2344  -.5013 L1402 L1183 .1015

Lo .7361 L1256 -.1088 L1839 L2368 L2173




TABLE 3

COSTHES™ AMOHG FACTOR AXES
FOR G-FACTOR SOLUTIOWS USIHG JTUDIVIDUAL AdD CLASS RES OWSES

Factors Based on Factors Based on ilean Class Responses
Individual Responses | i b IV v Vi
i L6355 -.1063 -.365% .2618 ~-.3455  .5129

(2]
1

L0164 .9371  -.0hGh -.1521  .0854  .3032
- 1874 1005 -.03789  .049hk -.0350 -.4k227
0013 .2585 22756  .03hkk -.0375 -.2996
. 7458 . 1249 L0736 -.1854  .36M)  -.5057
-.0673  -.1340  -.18sb 0 .2923 0 .3562 L3475

i

[*ANEA Y y TR — i VA
1

* (Cosines on the diagonal are directly interpretable as correi¢tion
coefficients between the two sets of factor loadings.




TABLE &

VARTIAX LOADIAGS FOR RE-AOTATED G6-FACTC.. SOLUT oM
GASED Ui riEAN CLASS ReESPUNHSES :

Factor Factor Factor Factor Factor Factor

ltem Jumber l i I IV v Vi
8 .6251 -.2252 -.0553 L h402 .33b L2325
9 ' "50  .20)3 .0737 -.0324  .3033  .2982
10 225 1557 .2325 -.0371 L7473 083
1 L4630 L1915 -.0733 -.0533  .7363  .0239
12 .2229 L0665 | -.2174  -.0973 .3570°  .&012
13 - 1526 .053Y L2993 -.1086 L4774 L5101
14 L6027 -.0371 -.2163  .2010 4375 .3400
15 .5202 .0313 - 1561 L0436 L6137 .3070
16 -.5022 .0374 L0058 ~-.213  -.5227  .0188
17 2J0lh .0228 -.0058 .08Y3 <5301 . 1043
13 25531 ~-.3435 .0077  .4h44h .0829 .2559
19 .5928 0930 2745 L0944 L5002 .0778
20 L5605 L0729 3129 L2701 L4747 143y
2] - .1909 .1036 .0310 7564 0863 . 3550
22 2217 -.2927 L0167 L1937 - L3643 L6049
23 03263 -.1311 -.1055 L3946 .3623 5405
24 -.0585 981 ~i2127 L2005 1361 L5034
25 4306 -.2158 0939 L1508 3275 L4365
26 . L3516 .0136 L5409 ~.3694 .2200 L1913
27 25385 1043 L2517 -.2233 -.0898 L3410
28 <6135 .287% 2956 053] 2727 3129
29 4353 1918 L4833 L1716 .036h  .3043
30 2479 1092 L8500 -.1304 031 -.04M
31 .3020 .2531 L7248 L0214 L0439 L1023
32 Lohsh 2150 L1870 L0671 4243 13238
33 . -.0043  .3058 L2457 L0916 13820 -.0965
34 1340 L8052 L2066 L1289 1722 .040)
35 ©.23886 L8113 L1280 L1240 L2674 .0343
3% L1453 A775 -.0478  .5520  ~.1243 -.0188
37 3526 .5637 -.3503 ~.0475  ~.2409 .2089
38 630 L1722 .0MG5 L1192 .G12h° L1505
3 6564 .24382 L2304 0276 .4980 1913
Lo . 6041 L1634 -.1303  .0310 .535% .2838




TABLE 5

COSHILS GETULEW ITE VECTORS FOR StX FACTORS
BASEU Od O IVIDUAL AND HMEAL CLASS RESPUSES

ltem Vector ltem Vector
ltem wo. Cosine ltem /lo. Cosine
$ 3208 - 25 .9704
2 <9919 | 20 .2517
10 .97063 27 .3532
1 .y324 4 23 L9736 -
12 .9366 29 9390
(3 <9242 30 3535
'R .9601 31 LoM18
15 .9600 32 9653
16 9079 33 L9864
17 9814 | 39856
18 9639 35 2880
19 .5889 36 <3543
20 662 37 L9346
21 <3846 30 .9928
22 L9740 39 9694
23 9674 | 40 .9332

24 9434




TABLE 6

COHPARISOM OF PRIMARY LOADINGS FOR FACTOR SOLUTIOWS OF
SIX AiD TUWELVE FACTORS DERIVED FRoM TWQ UDATA BASES

"SIX~FACTOR SOLUTIOMJS TUELVE-FACTUR SOLUTICAS
Individual Class Individual Class
Responses Averages® Responses Averages

Factor | Factor |
32 .7180 17 .7014 4y 7430 11 .8754

4o .7153 1y .6y23 32 .7346 33 .8438
39 .7019 33 630 39 .7302 10 .53403
33 .6307 39 L6604 28 .5978 17 7781
19 .6303 32 .OL54 38 .5580 9 .7763
23 .6117 J  .6251 19,4337 15 7575

17 .5412 28 .5185 Lo 75006

25 .5056 4o L 60M 19 L7374

8 .5042 14 6027 ‘ 39 .7095
O 4752 20 .560% 20 .06518
22 L4634 13 .5531 32 .6332
' 27  .5385 14,6004
23 L4311

Factor 1|1 Factor 11|

34 L7591 33 .8058 33 .0257 33 .8257
35 .7513 34  .3052 34 .8039 34,3039
33 .749 35 L3113 35 .75006. 35 .7506
37 .ho96 37 .5607

Factor |1t Factor 111
30 .8605 30 .8560 30 .3716 30 .4058
31 L3162 31 .7248 31 .5701 31 .8355
26 .3492 20 5409 23 .594])
23 L4383 _ 26 .5420
Factor 1V | Factor 1V
36 .7074 21 L7564 36 .8767 3G .8653
21 .6575 36 .6520 21 .G6753 21 .7676
Factor V Factor V
S 3500 9 .5038 13 7642 13 .5834
10 .7355 10 .7478 9 .7452
11 .7269 N .7369 11 .7305
15 5469 15 .6187 17 L4774
13 .4982 16 .5227 20 k727
20 .4895 _ 15 L4649
14 4420

16 .4268




SIX-FACTOR SOLUTIOWS TUWELVE-FACTOR SOLUT IOWS

Individual Class individual Class
Responses Averages Responses Averages
Factor VI Factor VI
24 6250 22 . 6049 27 .3813 37 .90852

23 .5820 12 .6012 26 .5749 ’
22 .5807 24 5684
12 4547 23 .5465 Factor Vil
27 L4321 13 .5101
25 .49065 37 .9oLGh 22 .3139
' 13 L7404
23 .72G4
25 .6300
3 .6243
Factor VIII

18 .7734 27 .90k0

3 .6475

14 .54933

23 .5115

25  .4637
Factor 14

16 .3900 2l 9448
Factor X

24 . 8365 12,7436
Factor X}

13 .7075 16 .6584

22 .54061
12 .5101
Factor X1l

29 .8095

ot
W

Re~rotated Solution.




TABLE 7

Variance Accounted for by Successive Principal Axes

vata Based on Individual Student Responses

Cumulative % of

Size of vifference From Cumulative Total Variance

Factors . Latent Root Previous Latent Root Latent Roots Accounted for
! 9.97 | 9.97 30.21
I 2.56 7.41 12.53 37.84
1l 1.79. 77 ' 14,32 43.27
v 1.50 .29 | 15.82 47.82
v 1.27 ' .23 17.09 51.68
Vi 1.13 : 4 13.22 55.09
VIl ' .93 .20 19.15 57.90
Vil .94 , .0l 20.09 60.74
1X .80 A4 20.89 63.16
X .84 .04 | 21.73 65.71
X1 .81 03 22.54 . 65.17

X 72 09 . 23.26 70.35

Bata Based on Average Class Responses

| 13.69 13.69 41,50

I 3.71 9.98 17.40 52.73
1 2.43 1.23 19.83 "~ 60.09
v 1.32 .61 ~ 21.65 65.60
v 1.34 48 22.99 69.79
Vi 1.04 .30  2h.03 ' 72.94
Vil .86 18 24.89 75.55
VIt 76 - 10 25.65 - 76.84
x 77 01 26.45 79.18
X g2 .05 2707 82.37
X1 . 57 A5 | 27.74 84.03

X1 1 59 .02 28.33 35.85
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