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Abstract

The major focus of this paper is on the reliability of the individual
items, the subscales, and the total score of Form 66 of the Illinois Course
Evaluation Questionnaire (CEQ). The CEQ is a Likert-type attitude questionnaire
designed to elicit evaluative information from students about courses in which
they are enrolled. Form 66 contains 50 items, which are combined by unweighted
averaging to form siX subscales and a total score.

"Stability" coefficients were estimated by three methods applied to six
samples. All estimates indicated reasonably high reliabilities for classes.
The magnitude of these reliabilities were discussed in relation to number
of students in a class.

"Equivalence' coefficients were presented for all subscales and discussed.
Finally, reliabilities were discussed in the context of standard errors of

measurement which was discussed, in turn, within the context of norming.

NOTE: The results of this paper can be used with CEQ Form 72 and Form 73 as

it contains items and subscales found in Form 66.




ESTIMATES OF RELIABILITY COEFFICIENTS FOR ITE:S AND
SUBSCALES OF THE ILLINNOIS COURSE EVALUATION QUESTIONNAIRE
Gerald M. Gillmore

The major focus of this paper will be on the reliability of the
individual items, the subscales, and the total score of Form 66 of the
Illinois Course Evaluation Questionnaire (CEQ). Various methods of
estimation will be discussed, aind estimates using each method will be pre-~
sented. Reliability estimates for the six subscales and for the total
score will also be presented and discussed, as will estimates of the
atandard errors of measurement, especially as related to item and subscale

. Norms.
The Illinois Course Evaluation Questionnaire (CEQ)

The CEQ is a Likert~type attiﬁude questionnaire designed to elicit
evaluative information from students about courses in which they are
enrolled. Form 66 of the CEQ contains 50 items. The items, numbered as
they appear on the form, are listed in Table 1. All items use the four
response categories: Stongly Agree, Agree, Disagree, Strongly Disagree.
Subsets of these items are combined by unweighted averaging to form six
subscales. The names of the subscales and the list of items which form
them are found in Table 2. A total score is alsc available by averaging
over all 50 items. Details of the development of the instrument can be
found in Spencer and Aleamoni (1969). The actual form can be found in
Appendix A.

Reliability =- What Is It?

Reliability has been defined in a number of distinct but related
ways. The thread of meaning throughout is the idea of “consistency"
(Rozeboom, 1966, p. 375) or "repeatable" (Nunnally, 1967, p. 172). Reliability

has a great deal of semantic overlap with the concept of “precision" as used




Table 1

The Items of tlie Illinois Course Evaluation Questionnaire

f———— ——. el o ——— = L
1. I learn mwre when other teaching methods are used.
2, It was a waste of time.
3. Overall, the course was good.
4. The textbook was very good.
5. The instructor seemed to be interested in students as persons.
6. ilore courses should be taught this way.
7. The course held my interest.
8. I would have preferred another method ¢f teaching in this course.
9, It was easy to remain attentive.
10. The instructor did not synthesize, integrate or summarize effectively.
11, Wot much was gained by taking this course.
12, The instructor encouraged the development of new viewpoints and appreciations.
13. The course material seemed worthwhile.
14, It was difficult to remain attentive. .
15. Imstructor did not review promptly and in such a way that students could
understand their weaknesses.
16. liomework assignments were helpful in understanding the course.
17. There was not enough student participation for this type of course.
18. The instructor had a thorough knowledge of his subject matter.
19. The ctcntent of the course was gond.
20. The course increased my general knowledge.
21, The types of test questions used were gocd.
22. 1Held my attention throughout the course,
23. The demands of the students were not considered by the instructor,
24, Uninteresting course.
25, It was a very worthwhile course.
26. Some things were not explained very well.
27. The way in which this course was taught resuits in better student learning.
28. The course material was too difficult.
29, One of my poorest courses.
30. Haterial iIn the course was easy to follow.
31. The instructor seemed to consider teaching as a chore or routine activity.
32, iiore outside reading is necessary.
33. Course materisl was poorly organized.
34, Course was not very helpful.
35. It was quite interesting,
36. I think that the course was taught quite well.
37. I would prefer a different method of instruction.
38. The pace of the course was too slow.
39. At times I was confused.
40. Excellent course content.
41, The examinations were too difficult,
42. Generally, the course was well organized.
43, 1deas and concepts were deve.oped too rapidly.
44, The content of the course was too elementary.
45. Some days I was not very int:rested in this course.
46. It was quite boring.
47. The instructor exhibited professional dignity and bearing in the classyoom.
48. Another method of instruction should have been employed.
49, The course was quite useful,
50. I would take another course that was taught this way.




Table 2

CEQ Items Grouped by Subscales

01. General Course Attitude (G.C.A.)

02.

03.

2.
3.
11.
20.

25.
29,
34.
47,

It vas a waste of time.

Overall, the course was good.

Not much was pained Ly taking this
course.

The course 1luncreased my general
knowledge.

"It was a very worthwhile course,

One of my poorest courses.
Course was nct very helpful.
The course was quite useful,

Method of Instruction (i.I.)

1.

6.

8.

27.

36.
37.
48.

50.

I learn more when other teuching
methods are used.

ilore courses should be taught this
way.

I would have preferred another
method of teaching in this course.
The way in which this course was
taught results in better student
learning.

I think that the course was taught
quite well.

I would prefer a different method
of instruction.

Another method of instruction should
have been employed.

I would take another course that
was taught this way.

Course Content (C.C.)

13.

19.
26.

28.
30.

39.
40.

44,

The course material seemed worth-
while.

The content of the course was good.
Some things were not explained very
well.

The course material was too difficult.
ilaterial in the course was easy to
follov.

At times I was confused.

Excellent course content.

The content of the course was too
elenentary.

04. Interest and Attention (I.A.)

06s.

06.

7.
9.
14,
22,

24,
35.
45.

46.

The course held my interest.

It was easy to remain attentive.

It was difficult to remain attentive.
Held my attention throughout the
course,

Uninteresting course.

It was quite interesting.

Some days I was not very interssted
in this course.

It was quite bhoring.

Instruetor (Instr.)

5.
10,

12.

15.

18.
23.

3l.

47,

The instructor seemed to be inter-
ested in students as persons.

The instructor did not synthesize,
integrate, or summarize effectively.
The instructor encouraged the devel-
opment of new viewpoints and
appreciations.

Instructor did not review promptly
and in such a way that students could
understand their weaknesses.

The instructor had a thorough knowl-
edge of his subject matter.

The dewmands of the students were not
considered by the instructor.

The instructor seemed to consider
teaching as a chore or routine
activity.

The instructor exhibited professional
dignity and bearing in the classroom.

Specific Items (S.I.)

4,
16.

17.
21.
32.
33.
38.
41.
42.

43.

The textbook was very good.

Homework assignments were helpful in
understanding the course.

There was not enocugh student partici~
pation for this type of course.

The types of test questions used were
good.

More outside reading is necessary.
Course material was poorly organized.
The pace of the course was too slow.
The examinations were too difficulc.
Generally, the course was well organ-
ized.

Ideas and concepts were developed too
rapidly.
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in the physical sciences (Gillmore and Stallings, 1971). Eisenhart (1968)
defined precision as "... the typical closeness together of successive
independent measurements of a single magnitude generated by repeated
applications of the process under specified conditions’ (p. 1201).

The social and behavioral sciences have a problem within this dowain,
however, which physical scientists typically do not share; namely, memory.
A physical scientist can weigh the same block of lead repeatedly, for example,
and obtain a collection or distribution of estimates of its weight. The
precision of the measurements can be assessed in a reasonably straight-forward
manner, essentially as a function of the 'spread" of the distribution.
However, if one wishes to assess the reliability of the measurement of an
attitude held by an individual, he cannot repeatedly ask the same question
with no intervening time. Human short-term memory is close enough to perfect
to suspect little or no variation in responses, even though the measurement
of the attitude may be potentially quite imprecise.-.

~

Two basic approaches are taken to circumvent this problem. First,
multiple independent measurements can be taken simultaneously. This could
be done by having multiple persons rating the same person on a given
attribute or by asking the same person a series of somevhat different
questions which all relate to the same attitude under investigation.
Second, the same measurement can be taken twice, with an intervening time
interval considered, on one hand, long enough to assure that memory of the
first response is not a determiner of the second ﬁeasurement and, on the
other hand, short enough to assure that the thing being measured has not
changed drastically in the interim.

There are also two basic types of reliability estimates. "“A retest
after an interval, using the identical test, indicates how stable scores

are and, therefore, can be called a coeffieient of stability. The correlation
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between two forms given virtually at the same time is a coefficient of
equivalence showing how nearly two measures of the same trait agree “
(Cronbach, 1951, p. 298).

The majority of this paper will be aimed at the former type of relia-
bility. Stability is being emphasized for two reasons. The first reason
is neither subtle nor profound. There is no way to assess the equivalency
of a single iteﬁ. Thus, we are left with the ability to look at equivalency
only in the case of subscales. The second reason relates to purpose. In
the context of. the results of an imstructor's cga?§e~evaluacion, the ques-
tion to which estimates of stability relates is: To what extent are these
results consistent with results which would have been obtained with the
same course taught to an entirely different set of students from the same
population? The questién to which estimates of equivalency relates is:
To what extent do the measurements of this aspect of teaching go together?
To put the same question another way: To what extent do the measurements
seem to be assessing a single underlying trait? For this paper, estimates
of stability seem to be the more important of the two. However, data on
the equivalence of the CEQ subscales will be presented and discussed sub-
sequent to the presentation and discussion of the stability coefficients.

The Estimation of Reliability Coefficients

Generally, reliability coefficients must be estimated from data obtained
from a sample of measurements or measurements from a sample of people. For
purposes of the present paper, they must be estimated because the population
of all instructors has not been measured. Indeed, no one can be sure what
the population really is.

In the ideal situation, oné tries to choose a sample completelv ran-

domly from a wall~defined pOpulat:ion.l Often, however, the ideal is not

1By randomly, we mean that the method of selection of a sample assures each
member of the population an equal chance to become a member of the sample.
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obtainable simply because of the impossibility or impracticality of selec~
ting some members of the population for the sample.

The problem of a non-random sample is especially severe in the present
study. Although Form 66 of the CEQ has had extensive use, especially at the
University of Illinois but also at other institutions, its administration has
never been mandatory. ilost of the data used in this study was obtained from
courses whose instructor chose to administer the CEQ.

The raters, i.e., students, who filled out the forms are not random
either. Students do not enroll for courses by random selection. Furthermore,
in gome cases, the same students have undoubtedly rated several different
instructors. In other cases,‘different instructors are rated by completely
independent raters. In a few cases, the same students may have rated the
same instructor more than once. These uncontrolled factors tend to contam~
inate the data in largely unknown ways.

The effect of these biases cannot be completely assessed and certainly
not eliminated. Howvever, different methods of estimation can minimize some
of the biases. Using mvitiple methods also can give some confidence that the
range of reliability coefficients captures the “true'’ reliability. Finally,
if the varying methods and samples give similar results, more confidence can
be given to the accuracy of those results. It is for these reasons that the
nultiple method-multiple sample approach was adopted. In all, six different
stability estimates will be presented for each item and five for each sub-
scale and the total score. Three equivalence coefficients for each subscale
will also be presented following the presentation of the stability coefficients.

Stability Coefficients for the Items and Subscales
Method 1: The Intraclass Correlation Coefficient

One can look at the set of students who rate each instructor as raters.

Cach section which is rated can be looked at as a group. Then, within analysis

ERIC

IToxt Provided by ERI
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of variance language, the situation with many sections being rated is basically
a one-way design with students nested within groups. Since it mukes little
sense to generalize all results to the particular set of sections in which

the CEQ has been used, sections should probably be considered as a random
sample of all possible sections and thereby adopt a random effects or variance
components model. (Computationally, in a one-way de=sign, the two designs are
identical).

Using this model, one can partition the total sum of squares from actual
data into that due to groups (sections) and that due to raters within groups.
The reliability of the raters can be estimated from this data by use of the
intraclass correlation. (For derivations of the intraclass correlation, see
Ebel, 1951). In this case, since differences in level of rating between raters
does make a difference in the evaluation an instructor receives, the 'between
raters" variance should be part of the error term. ''But, if decisions are
made in practice by comparing single 'raw' scores assigned to different pupils
(instructors) by different raters, or by comparing averages which come from
different groups of raters, then the 'between-raters' variance should be in-
cluded as part of the error term” (Italics mine) (Ebel, 1951, p. 412). Since we
are assuming completely independent raters for each section, the between raters
variance is, indeed, automatically a part of the error term.

If we were interested in the reltability of the rating of an individual
"average" rater, the formula for the intraclass correlation of relevance would
be as follows:

r = MSE -~ }MSW (1)
MSB + (K-1){MSW)

where MSB refers to the llean Square between groups or sectionms,
MSW refers to the Mean Square between raters within groups,

and K is the number of raters per group.
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When K is not constant, it can be estimated with the following formula:

Ik, 2
1 i
Ke=—7T7 m‘i" Tk )

where n = number of groups and k, is the number of raters in the 1th group.

i
However, we are interested in the reliability of the ratings of the total set
of raters for each section, since instructors are evaluated in terms of class

means rather than individual ratings. Thus; the appropriate formula becomes

as follows:

. . _lISB ~ USY
r 1SB (2)

r' is very close to the value of r inflated by the Spearman-Brown Prophecy
Formula with the n, which usually refers to the increased length of a test,
in this case referring to the average number of raters. The Spearman~-Brown

Prophecy Formula is as follows:

, nr
L e V] ()

The intraclass correlation was computed on three different samples of
CEQ results.?
Sample 1

The most alluring aspect of Sample 1 is irs immensity. The sample
contains data from the 5,346 sections whose instructors gave the CEQ between

the years 1966 and 1970. Of these sections, 2,782 were taught at the University

27he F value from the analysis of variance can be computed from the intraclass

correlation ag follows: P = 1 . One can note that if the reliability
l -1

is zero, F = 1, its expected valuc. OCne can also note that if the reliability

is perfect, F is infinite.
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of Illinois (Urbana campus). The remaining sections were taught at 18 differ-
ent colleges and universities across the country. In all, these data arce
ratings from 105,576 raters (not necessarily all different),

One assumption of the model which has been adopted is that the sawple of
sections is randomly chosen from the entire population. This is, of course,
not true of these data since they were collected from volunteers, Turthermore,
some instructors and_courses are represented more than once. This could be
possible with random selection, however, witn the non-random method used for
this sample, it probably worsens any bias there might be.

Also, according to the model, raters should be randomly assigned to sec~
tions. Furthermore, no rater should rate more than one course since otherwise
dependencies will be evident in the data, i.e., the correlation built in between
a rater's rating of one course and another. These data do not strictly satisfy
either requirement. It is not always clear why students choose the courses they
do, but it is clearly not random.- Furthermore, there is Jittle doubt that
some students rated more than one course within the sample.

Given these obvious limitations of the data, even the most imperceptive
of readers might reasohably inquire as tc why analysis was carried out ét all.
Beyond the natural passion of statisticians for large amounts of data, the
biases may not be as destructive as one might at first suspect. First, the
greatest effect of the volunteer nature of the sample would probably be to
restrict the range of responses. For example, one might expect really poor
teachers to tend not to give the instrument, and thus, one tail of the dis-
tribution would be smaller in the sample than in the population. It is
difficult for this researcher to conceive of a reason to expect the bilas
of the sémple to ircrease the range unless one suspects that good and bad
instructors tend to give the instrument, while mediocre instructors tend

not to. However, the distribution of the data so closely approximates the



O
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normal distribution (see Gillmeie, 1971), this does not look likely. The result
of restriction of range is characte vistically to lower reliabilities (more
basically, corrclation). 1In the prusent context, the restriction of range
clearly lowers the mean square between groups, but probably does not effect

the within group mean square. Thus, the cffect of this biac is probably to
lower tihe relizbility cstimates rather than to inflate them.

Similarily, the cffect of having an instructor or course rated more than
once, but treating tho data »s if it were independent ratings, would seem to
have a depressing effect on the reliability estimates. If two independent sets
of raters rate the same instructor or coursc, the resulting ratings would cer-
tainly tend to be closer together than if two independent sets of raters rated
two differ-mt instructors or courses. This again would suggest a reduction of
the between grouvps sum of squares without an accompanying reduction of within
group sum of squarcs.

Finally, the effect of having some of the same students rating two dif-
ferent courses or instructcrs would also seem not to have much effect. Consider
the case where every student rates every instructor or course. This is a com~-
pletely crccsed two-uzy analycis of variance design with students as a random
factor and instructors cither random or "ixed. 1In this casz, the total sum of
squares is partitioned into that due to instructors, to students, and to the
instructor by student interaction. T} . typical error term for instructors is
the latter. Howvever, for the appropriate intraclass coefficient, the betwe:n
raters varianze iz 2lso pnrt of the error. Thus, the two anaiyses would seem
to be equivalent.

The last bins muationed cbove was the lack of random assignment of raters
to instructors. It night be pointed out that random assignment would make
no scnss in the edvcationsil setting in which we are working, but that is only
saying that the model doos not fit. Unfortunately, the effect of this lack

of fit is n:t clear, nor can this resezrcher make any very intelligent guesses.



Gillmore 11,

All of these influences in coumbination would seem to give some confidence
that empirically determined relicbility estimates by the method described above
would not tend to be overestimates; indeced they might be more aptly considered
underestimates.

The resulting stability coefficients for Sample 1 are found in iable 3.
Because of the large amount of data, a completely accurate computation of the
mean square between and mean stquare within for Formula 2 was not feasible. The
average section siz~ was used to compute the mean squares rather than using the
correct weighted average. Also, the stability estimates for subscales and the
total score were not calculated for this sample. They were calculated for all
other samples. One can note that the coefficients for items range from .756
for Item 32 to .911 for item 4. The mean of the 50 reliability estimates is
.854. “

Sample 2 and 3

One of the problems inherent in Sample 1 was that instructors could appear
more than once in the sample. Similarly, courses could also appear more than
once. To alleviate this problem, a sample was randomly chosen from University
of Illinois (Urbana campus) courses taught fall term, 1971-72, who used the
CEQ. The sample contained 200 courses, however, no course or instructor was
allowed to appear In the sample more than once. A second sample of identical
size was chogen “~r purposes of replication. The only additional criterion
for exclusion was that no particular section could appear in the second sample
which had appeared in the first. Thus, Sample 2 and 3 were independent random
samples within the limits mentioned above. (The non-representativeness of the
population from which the sample was drawn still remains a shortcoming.) The

average number of students per class was 34.92 for Sample 1 and 28.15 for Sample 2,




Table 3

Reliability (Stability) Estimates for the Items, Subscales, and
Total Scores of the CEQ by Three Different Methods and Six Different Sampleg.*®

. ilethod 2 N
Ltem tlethod 1 -~ Intraclass Test-Retvest Method 3 ~ Split-~half
Sample 1 |Sample 2 |Sample 3 Sample 4 Sample 5 {Sample 6
(N=5346) (¥=200) (¥=200) | (N=103 Pairs) (N=103) (N=103)
1 834 868 849 652 880 806
2 846 879 889 595 853 828
3 864 911 905 631 850 877
4 911 932 899 711 911 851
5 883 910 910 817 871 878
6 881 927 904 658 895 847
7 870 907 905 693 859 856
8 353 892 874 682 837 789
9 380 927 909 669 901 873
10 835 908 878 688 839 842
11 843 870 887 636 844 824
12 864 913 907 701 754 13
13 837 874 863 614 749 789
14 874 920 906 662 869 843
15 827 892 876 539 799 812
16 877 382 866 720 793 862
17 874 898 852 701 721 791
18 852 913 888 747 828 839
19 842 888 885 599 775 849
20 819 852 845 690 797 733
21 885 884 876 621 850 824
22 876 914 902 677 885 871
23 828 877 871 670 845 747
24 860 901 908 661 850 858
25 869 895 904 654 819 867
26 864 924 887 736 862 905
27 877 922 896 691 867 845
28 831 872 852 582 731 730
29 834 896 897 652 771 830
30 864 909 890 711 812 858
31 846 888 892 654 750 863
32 756 845 731 533 686 669
33 839 889 856 717 817 849
34 845 875 874 660 817 832
35 868 917 914 696 863 905
36 886 924 915 758 881 887
37 855 896 865 738 830 830
38 804 815 808 725 801 828
39 885 924 890 783 889 885
40 867 916 903 699 825 830
41 908 901 895 725 847 824
42 843 887 870 639 821 833
43 839 901 866 689 781 841
, 44 810 795 731 548 543 686
g - 5 8 888 850 576 826 757
IERJf: 4 55




Table 3 (cont.)

[, _ Method 2 A .

e tlethod 1 ~ Intraclass Test-Retest llethod 3 ~ Split-half
Sample 1] Sample 2 |[Sample 3 Sample & Sample 5 [Sample 6
(N=5346) | (N=200) | (N=200) |{(N=103 Pairs)]| (N¥=103) | (N=103)

46 855 895 899 685 824 854

47 817 854 812 576 730 751

48 854 896 869 713 829 838

49 859 889 885 669 817 839

50 869 905 897 671 861 834
Subscales

G.C.A. 016 918 698 875 893

1.1, 921 914 733 899 871

C.C. 940 920 725 875 886

I.A. 933 926 704 900 893

Instr. 938 931 730 864 883

5.I. . 923 895 697 867 903

Total 945 932 728 900 906

*Decimal points have been eliminated for ease of reading in this table and all
subsequent tables.
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The intraclass reliability coefficients calculated on these two samples
appear in Table 3. The range of estimates for the items for Sample 2 was from
. 795 for item 44 to .905 for item 50. The range for the items for Sample 3 was
from .731 for item 32 and 44 to .897 for item 50. The average stability coef-
ficient for Sample 2 was .523, the avera;e for Sample 3 was .876.

Also found in Table 3 ar: the vesults for the subscales and the total scores.
In this case and subscquently, tho stability co2fficients are computed on the
subscale means and the means of the total scale.
Method 2: Test-Retest

The second method of reliability estimation was similar to the test-retest
method. Usually, in test-~rctest, the instrument is administered twice to the
same group of subjects, with a period of time intervening judged to be long
enough that subjects hav. forgotten specific responses they had made but short
enough that true changes in the variable being.measured would not be expected.

Since the same set of students do not take the same course by the same
instructor t.ice (except possibly the very small subset who fail the first time),
the traditional test-rctest method was not possible to implement. A variant of
this method was possible however.

Frequently, the ssmo instructor may tecach two or more sections of the
same course. This procedurc is most common in lower level courses. If the
same instructor “eaches two scections of the same class, and uses the CEQ in both,
one would expect zh=at the two sets of ratings would be much more similar than,
say, tvo differcat instruétors tcaching two different courses; that is, if the
instrupent is reliable. If, on the other hand, the ratings of the same instruc-
tor teaching two scctions of the came course were not similar, the reliability
of the instrurent would be highly questionable. The correlation of the means
of the two sets of ratings, correlated over instructors who taught two sections

of the same cou:se, can be considered a reliability estimate.
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There 1s a problem with this estimate of reliability, however. As with
twin studies, which mean of an instructor goes into which of the two groups,
is not clear. In the traditional test~-retest method, the outcome of the first
testing is correlated with the outcome of the second testing. However, it makes
little sensc to correlate the means of the first section that meets in a day
with the means of the second section that meets in a day. On the other hand,
random placement of sections into groups results in a variability of resulting
correlations which need not be present. In the worst possible case, a researcher
could do much to influence the size of a correlation by post hoc arrangement.

The proper way to alleviate this problem is to create a symmetric table
(Treloar, 1942, pp. 11-13). Tor this method, each pair of observations is
entered into the data matrix twice, once in each order. The correlations which
result from this method are reliability coefficients (Jensen, 1971). They are
a form of the intraclass correlation. However, they should be considered as
"Jlower-bounds' to a test-retest reliability. We can be reasonably confident
that the "true" test-retest correlation is not lower than these coefficients.
There are two reasons for this statement. TFirst, correlations computed.from
a symmetric matrix are smaller than correlations resulting from any combination
of the same values in a non-symmetric matrix. Second, and probably more important,
the comparisons are made between pairs c¢i sections which differ in many imﬁortant
ways. The most important is different sets of raters. Other differences are
time of day, size of the class, fatigue or practice effects on the instructor,
etc. Thus, these stability coefficients are expected to be sma’ler than those
presented previously.

Sample 4

During the academic year, 1970-71, a large proportion of imnstructors at

the University of Worth Carolina, Greenmsburo (U.N.C.), used the CEQ. As a

Q by-product, many instructors who taught two or more sections or the same course
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used the CEQ for these sections. In all, 103 different instructors (and
103 different courses) fell within this category. !/hen an instructor taught
mora than two sections of the same course, two of the sections were randomly
chosen. Thus, the reliability was calculated, wsing a symmetric matrix for
103 instructors and courses, with two sections of each.

The results of application of ilethod 2 on Sample 4 can be found in Table
3 for all items. The range of reliabilities are from .533 for Item 32 to
.817 for Item 5. The average reliability over the 50 items was .671. The
results for the six subscales are also found in Table 3 as is the result for
the total instrument.
Method 3: Split-half

The split-half method of calculating reliability is most commonly applied
to situations in which a group of subjects respond to an instrument with many
items. These items are typically attempting to measure a consStruct, such as
knowledge in an achievement test, or a specific attitude in an attitude
questionnaire. The items are split into two groups, usually the odd numbered
items go into one group, the even numbered items go into the other. The
means of the two groups are then correlated over subjects. TFinally,the
resulting correlation is raised by use of the Spearman-Brown Prophecy Formula
for tests of double length3, which is then a measure of equivalency of the set

of itewms.

\

3The Spearman-Brown Prophecy Formula for tests of double length is as follows:
.- 2Ty4

tt 1+r,.
ii

where r,, is the correlation between the two halves, and r__ is the total

ii tt
reliability.
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This same procedure can be followed for a single item with multiple
raters. Raters can be split into two groups, and the average of the two
groups correlated over sections. This result also needs to be raised by the
Spearman-Brown Formula to bocome a reliability estimate. However, the result
of applying the split-half methcd to raters is a stability coefficient rather
than an equivalence coefficient.

Sample 5 and 6

The 103 pairs of sections used in Sample 4 also comprised Samples 5 and 6.
One member of each pair was arbitrarily assigned to Sample 5, the other to
Sample 6. Then within the two samples, the raters from each section were
divided into two groups by means of an odd-even split based on the way the data
vere naturally ordered. Then, the means of the odd raters were correlated with
the means of the even raters for each item within each course. Finally, the
resulting correlations were corrected by means of the Spearman-Brown Prophecy
Formula. The results are found in Table 3. For Sample 5, the stability
coefficients for items ranged from .543 for Item 44 to .911 for Item 4. Tor
Sample 6, the stability ccefficient for items ranged from .669 for Item 32 to
.905 for Items 26 and 35. The averages were .819 and .829 for Sample 5 and
Sample 6, respectively.

Consistency of Stakility Estimates

At this point, two considerations seem warranted. First, is there any
consistency among the reliability estimates? Essentially, we are asking a
seldom asked question: Are the stability coefficients reliable? If they are
not, we would be hard—pressedbto justify faith in their veracity. Secondly,
given an adequate degree of consistency, what do they indicate? Or, to put

this question into an over-simplified form: Are the items of the CEQ reliable?
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To address the reliability of the reliabilities question, the six
different reliability estimates were intercorrelated over the fifty items.

(The reader should note that this “s not a recommended procedure and the
results should be interpreted with some cauiion.) The results are presented

in Table 4. Subscales were not included in this analysis because of the small
amount of variation in their stability estimates within met.aods. As can be
seen, the correlations among the various techniques are reasonably large. The
"test-retest' method tended to show the least agreement with the other methods,
but even these correlations were .499 and above.

As an overall assessment of the consistency of the reliability estimates,
the ¢verage off-diagonal correlation was calculated (.672), and corrected by
the Spearman-Brown Prophecy Formula using a test of length six times the original.
The resulting value, which is an estimate of the alpha coefficient, was .925.4
We take this to suggest a consistency high enough to allow faith in our results.
However, there still may be a source of systematic error which could affect all
methods similarly and, therefore, not show up in the intercorrelations. An
example of one such source is the volunteer nature of all the data. '

In evaluating the magnit:iide of the reported reliability estimates, it must
be noted that there arc degrees of reliability, and while zero reliability,
(i.e., complete unreliability) makes measurements unsuitable for. any use,
varying degrees of reliability are adequate for different situations, depending
essentially on the fineness of discrimination needed, the supplemental data
available, and the importance of resulting decisions. Thus, in reality, one
cannot evaluate the stability coefficients in any abstract sense. However,

in considering the practical meaning of the various indices of reliability

“The alpha coefficient is a measure of equivalence which will be discussed
in the subsequent section.



Table 4

The Correlations Among Reliability Istimates

Hethod 1 liethod 2 | ~  TMethod 3

Samples 1 2 3 4 5 6

L 1000

2 765 1000

3 765 840 1000

4 555 517 499 1000

5 632 698 751 525 1000

6 653 697 807 665 710 1000
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=hich have been described, another almost paradoxical issue comes to the fore;
th;t of class size.

Typically in studies of reliability, numbers of subjects have little
effect. This is bcecause, in pgeneral, the magnitude of a correlation coefficient
is unaffected by sample size other than the fact that there is more variability
associated with smaller sample sizes. However, the length of the measuring
device has an effect. Generally, reliability increases with increased length,
other things bceing ¢ -i. However, sincc in the present situation we use raters
analogously to items, class size does make a difference in the reliability of
the class mean on a particular item. The reliability of a mean rating on an
item in a class of 100 will generally be greater than for a class of 10, though
not ten times greater. So what has been presented above are stibility coeffi-
cients for average size classes! To get a fix on what effect the class size
variable has, we can go back to the intraclass reliability coefficient for an
individual rater. Ve present these values as calculated from Sample 1, 2, and
3 in Table 5. In all three samples, the smallest intraclass value, rounding
off to two places, is .09 {or Items 32 and 44 in Sample 3. The lafgest value
is .33 for Item 41 in Sample 1. The average value is about .21.

These values essentially represent waat the reliability of an individual
rater would be. To continue our analogy with items, these reliabilities are
comparable to the reliability of a single item, or the average off-diagonal
correlation among items. And, just as a reliability for a set of items can be
computed by applying th:s Spzarman-Brown Prophecy Formula to average off-diagonal

interitem correlations und the number of items®, so can the reliability of

nr
(n-17T+1
where n = number of items and
r = average off-diagonal correlation.

5Reliability =



Table 5
Intraclass Correlations for Individual Raters

Computed on Sample 1, 2, and 3

Lten Sample 1 Sample 2 Sample 3
1 202 155 161
2 217 168 216
3 243 222 246
4 342 276 232
5 276 219 258
0 272 262 244
7 253 214 246
3 227 187 192
9 270 260 255

10 205 215 197
11 214 157 211
12 244 226 250
13 206 162 178
14 259 242 249
15 194 188 194
16 265 173 182
17 259 197 164
18 225 226 215
19 212 181 209
20 186 138 158
21 280 175 195
22 264 229 241

23 196 165 188

24 202 252 . 237

25 192 244 252

26 254 213 244

27 248 229 266

28 160 165 199

29 194 230 202

30 218 217 244
31 181 221 217
32 132 085 136
33 183 170 208
34 163 192 216
35 235 268 250,
36 254 269 282
37 194 180 231
38 109 126 172
39 252 217 280
40 234 243 247




Table 5 (cont.)

Item Sample 1 Sample 2 Sample 3
41 202 227 334
42 179 186 214
43 203 182 209
44 097 085 178
45 181 163 229
46 193 235 231
47 140 129 184
48 194 186 229
49 182 209 235
50 209 231 251
Subscales
G.C.A. - 233 279
H.T, - 272 268
C.C. - 303 282
I.A, - 281 301
Ircer. - 296 317
S.I. - 250 226
Total - 322 320




Gillmore 20.
ratings be assessed by applvi:g the Spearman-Brown Piophecy to the intraclass
correlation for an individual rater and the total number of raters. By this
means, we can get an idea of what the reliability for a given item will be
within a class of a certain size.

To get an idea of the effect of class size, the results of application of
the Spearman-Brown Prophecy Formula plotted as a function of classes of size
1-40, for the high, low, and average intraclass correlation mentioned above is
in Figure 1. As can be seen, a reliability of .80 is achieved for even the
lovest intraclass correlation with a class of 40 or above. Tor the average
value, the .80 magnitude is reached by class sirze of 15. Finally, for the
highest intraclass correlation, a class size of 11 is sufficient to reach .80.

In most contexts, a stability coefficient for a single item of .80 would
seem to be sufficient. Indeed, .70 may very well be an acceptable figure.

If so, it is obtained for all but the smallest class for all but the lowest
intraclass correlations. In general, it seems fair to say that the items of
the CEQ have adequate stability, although one should realize that as clae-
size decreases, interpretations may become more tenuous. |

The same general statement can be made for the subscales. However, the
stability coefficients for subscales definitely tend to be as high or higher
than any of those for the items, as would be expected. Thus, somewhat more
confidence can be lent to the results of subscales than items.,

Equivalence Coefficients for the Subscales

Subscales by their very nature are made up of collections of items.
Subscale scores, or subscores, are calculated by summing or averaging the
scores of the items contained in the subscore. Thus, it is reasonable to
question the relatedness, or equivalence, of the member items. Tor example,
if they all measure compleately different attributes, the single number

Q. representing the subscore has little meaning.
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Coefficient alpha 1is a reliability cstimate asscssing the equivalence

of a gset of items (Cronmbach, 1951). The formula for alpha is as follows

k
k -1

a -

where k is the number of items,
Vi is the variance of the ith item, and
Vt is the variance of the sum of the items.

Cronbach (1951) has shown that coefficient alpha is the average of all
possible split~balf reliability coefficients. Furthermore, in the case where
all items have equal variances, coefficient alpha is exactly equal to computing
the average off-diagonal correlation among items and entering it into the
Spearman~-Brown Prophecy Formula (see footnote 5), where n is the number of
items.

Coefficient alpha was computed for all subscales for Samples 1, 2, and 3.
The results are found in Table 6. Since the unit of analysis is sections, in
all cases section means rather than individual student ratings were entered into
this analysis.

The equivalence coefficients for all three samples are very consistent
within subscales. Three subscales, General Course Attitude, Method of Instruc~
tion, and Interest and Attention, show very high reliability. The reliabilities
of Course Content and Instructor are moderately high. TFinally, Specific Items
has a considerably lower reliability than the others.

If one carefully reads the items which form each subscale (Table 2), he
can see reasons for the existence of these differences. The three subscales
which show extreme reliabilities all contain nearly equivalent items. Differ-
ences among the items are mainly subtle wording changes, i.e. synonyms. The

Instructor subscale, on the other hand, contains somewhat dissimilar questionms,



Table 6

Correlations Among the Items of the
General Course Attitude Subscale*

Sample 1
Items 2 3 11 20 25 29 34
3 882
11 905 883
20 783 770 819
25 871 395 911 831
29 752 786 770 706 780
34 869 867 907 831 914 786
49 850 863 897 830 931 177 919
Sample 2
3 926
11 948 938
20 863 879 892
25 922 928 945 902
29 914 941 | 923 854 919
34 928 928 950 896 951 934
49 907 904 935 891 952 905 952
Sample 3
3 931
11 926 876
20 864 843 869
25 925 925 921 884
29 879 911 853 806 882
34 905 887 928 892 929 866
49 910 899 ‘ 917 898 961 864 938

%Items 2, 11, 29, and 34 have been reverse scored such that a high score
for all items represents a favorable response.
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although all relating to the instructor of the course. 7The Course Content sub-
geale has clustcrs of meaning.,  Itews 13, 19, and 40 are very similar, all dealing
with the value of course material. Items 28, 30, 39, and 44 all deal with

the relative difficulty of the course material. Finally, Item 26, and to

some extent 39, deals with the instructor's explanation of the course material.
Thus, although all items relate the course content, they are not all homogeneous
in content, hence, the lower reliability.

The Specific Items subscale is an even more extreme case of non-homogeneous
item content. A whole collection of course related topics is included in the
items of the subscale and, therefore, less equivalence is the result. Indeed,
this collection of items stretches the definition of a subscale.

To get an idea of the relationship among items, the correlations among
items within subscales are presented in Tables 7 through 12. Correlation
matrices from all three samples are included. Again, these correlations are
computed over section means. The preceding comments concerning the content
of the items are generally borne out by the structure of these matrices. One
can note consistently high correlations among the items of the General Course
Attitude, Method of Instruction, and Interest and Attention subscéles. Corre~-
lations among the Instructor items are consistent but lower. The Course Content
subscales show definite clustering as suggested above. Finally, the Specific
Items subscale contains generally low correlations, but some clustering can
be seen.

Conclusion - The Standard Error of Measurement

This report will conclude both a brief discussibn of the meaning of the
reliability estimates which have been presented in this paper in terms of the
Standard irror of :leasurement {S.E.lM.).

S.E.M. is essentially the standard deviation of a hypothetical distribution

[ERJ!:‘ of observed scores around a 'true' score; essentially, a distribution of




Table 7

Correlations Among the Items of the

Method of Instruction Subscale*

Sample 1
Ltems 1 6 8 27 36 37 48
6 832 W
8 892 887
27 848 915 894
36 819 860 854 871
37 882 885 925 900 883
48 885 895 931 910 879 942
50 802 909 851 883 835 859 877
Sample 2
6 899
8 911 934
27 870 945 924
36 867 912 896 909
37 902 931 958 933 898
48 - 911 930 947 915 899 946
50 883 942 923 938 902 922 928
Sample 3
6 901
8 925 9139
27 887 946 919
36 901 909 901 902
37 931 936 956 927 921
48 928 917 946 905 908 951
50 887 935 905 932 899 807 895

“Items 1, 8, 37, and 48 have been reverse scored such that a high score
for all items represents a favorable response.




Table 8

Correlations Among the Items of the

Course Content Subscale*

Sample 1

Items 13 19 26 28 30 39 40

19 893

26 514 588

28 446 444 525

30 452 484 631 800

39 327 366 644 711 809

40 873 900 627 448 506 394

44 438 459 190 -188 =210 ~248 441
Sample 2

19 916

26 595 682

28 473 495 605

30 520 570 767 780

39 467 512 763 755 864

40 914 943 713 507 615 546

44 474 490 195 ~108 -122 -094 468
Sample 3

19 924

26 603 694

28 611 612 673

30 582 621 784 836

39 508 557 778 806 904

40 896 928 711 601 638 573

44 371 393 229 -050 -096 ~138 415

*Items 26, 28, 39, and 44 have been reverse scored such that a high score
for all items represents a favorable response.




Table 9

Correlations Among the Ttems of the

Interest and Attention Subscale¥®

Sample 1
Items 7 9 14 22 24 35 45
9 908
14 908 959
22 929 941 939
24 917 842 859 878
35 932 869 876 904 931
45 853 852 859 875 816 841
46 915 883 895 201 920 910 841
Sample 2
9 950
14 940 974
22 959 964 960
24 953 918 919 923
35 970 923 911 929 350
45 879 900 896 904 844 867
46 963 944 950 943 943 948 885
Sample 3
9 930
14 918 970
22 944 960 945
24 942 893 889 905
35 956 918 908 943 949
45 876 887 877 916 849 877
46 - 937 923 921 I 938 939 939 882

*Items 14, 24, 45, and 4G have been reverse scored such that a high score
for all items represents a favorable response.




Table 10

Correlations Among the Items of the

Instructor Subscale*

Sample 1

Items 5 10 12 15 18 23 31

10 570

12 706 546

15 645 788 556

18 411 589 458 462

23 771 632 696 700 445

31 760 668 685 641 596 713

47 485 540 478 457 607 491 633
Sample 2

10 639

12 725 591

15 673 833 651

18 448 626 459 531

23 770 681 807 752 478

31 804 705 749 745 611 769

47 471 627 476 531 693 485 629
Sample 3

10 605

12 670 557

15 705 845 506

18 423 647 406 545

23 791 621 706 707 420

31 797 733 756 698 630 797

47 418 586 425 437 707 411 596

*Items 10, 15, 23, and 31 have been reverse scored such that a high score
for all items represents a favorable response.




Table 11

Correlations Among the Iteuws of the

Specific Items Subscale¥®

Sample 1

Items 4 16 17 21 32 33 38 41 42

16 351

17 102 202

21 313 430 303

32 153 085 187 083

33 347 371 378 491 287

38 173 306 195 214 279 393

41 165 231 321 594 044 339 | -~069

42 330 398 400 509 257 910 417 329

43 200 144 458 349 162 469 | =198 539 457
Sample 2

16 351

17 229 322

21 411 473 404

32 299 158 042 204

33 440 407 453 549 356

38 246 319 277 310 322 423

41 282 253 498 677 132 445 111

42 441 398 508 564 287 935 416 451

43 356 109 496 417 248 489 | -079 617 491
Sample 3

16 279

17 250 376

21 398 500 509

32 341 131 184 206

33 514 474 445 633 346

38 240 325 251 222 152 501

41 308 370 547 764 174 455 | =050

42 523 497 461 646 339 937 474 468

43 366 279 537 631 297 518 | -152 793 516

*Ttems 17, 32, 33, 38, 41, and 43 have been reverse scored such that a high
score for all items represents a favorable response.




Table 12

Standardized Cutoff Scores for Decile Norms

Standardized
Decile Cutoff Score

0

-1.28
1

- .84
2

- .525
3

- .255
4

0

5

+ .255
6

+ .525
7

+ .84
8

+1.28
9
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measurement errors. A "truc" score 1s an abstract quantity defined in various
ways but essentially indicating what the scorc of an entity on a given variable
really is. True scores arc, of course, not directly measureable. If they were,
there would be no nced to estimate reliability coefficients.

The S.E.il. 1s important in that it rives some notions as to how closc

obscrved scores are likely to be to the ''true" score.®

For example, if onc is
making differential decisions on the basis of individual scores, one would hope
for a small S.E.l1. As the S.E.}. increases, his decisions are more apt to be
duc to measurement error than real differences.

The formula for S.E.li. is as follows:

S.Edi. =S v 1-r1 (4)
vhere S is the standard deviation of the observed scores and
r is the reliability.

The theoretical distribution of observed scores tcends to be normal, with.a
mean at the true score and a standard deviation equal to the S.E.li. Consequently,
about 68 percent of the observed scores will be within one S.E.ii, of the true
score in either direction. About 95 percent of the observed scores will be within
two S.E.il.'s in either direction.

All of the S.E.il.'s for the various reliability estimates for items and
subscales will not be presented. Rather some general notions will be suggested
in the context of norming, since S.E.}M.'s are probably most important when con-
sidering comparative judgments.

Currently, the CEQ norms are presented in the form of deciles. Instructors
can pget a decile rank of zero thru nine, with zero designating the lowest ten

percent of the distribution of previous CEQ users, one designating from the

61t is important to note that an S.E.}M. does not indicate how close a specific
observed score is to the true score, since that observed score could lie any-
where in the distribution.
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tenth to twentieth percentiles, etc. The CEQ deciles arv computed by use of
normal approximations (Gillmore, 1972),

Decile cutoff scores can be standardized, i.e., converted to z scorcs.
Furthermore, since standard scores have a mecan of zero and a standard deviation
of one, the formula for S.E.ii. (Formula 4) for standardized variables becomes:

S.L.il. = v 1-r1

The magnitude of thc S.E.M. for various size reliabilities is directly
comparable to the decile cutoff scores. Thus, in Table 12, standardized cutoff
scores for the deciles are presented. In Figure 2, the graph of standardized
S.E.ll.'s is presented as a function of reliability. For any reliability, the
standardized S.E.H. can be determined. Then, one can assess for any standard-
ized true score, how wide a plus or minus one S.E.!. interval is in deciles.

He can also determine the interval for plus or minus two deciles, etc.

For example, from the graph, it can be seen that a reliability of .90 has
a standardized S.E.FM. of .31. Thus, an interval of plus or minus one S.E.IM.
is .62. An interval of plus or minus two S.E.ll.'s is 1.24, etc. These values
can be used in conjunction with Table 12. If an instructor's true score were
in the center of the fifth decile, a standard score of .13, 68 percent of his
observed scores would be from the standard score of -19 (.13 - .32) to +.55 (.13
+ .32), vhich is within the fourth decile to the sixth decile. Similarly, 95 percent
of his observed scores would be from the third to the seventh decile.

In like manner, the reader can make his determinations for any size relia-
bility‘and any true score. The reliability is a function, of course, of the
item in which he is interested, and the number of raters.

In the case of subscales, the reliability can be an equivalence coefficient
or 2 stability coefficiené. The one which is used depends upon the question

being asked. If one is concerned about how stable his ratings are likely to
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be, $.¢,, to what extent they would be expected to vary from ¢lass to class,
then he should determine his S.E.ii. from stability coefficients. In the con-
text of evaluation, this would seem to be the proper coefficient to use.

On the other hand, if the instructor is interested in how precisely a
given attribute of teaching is measured, e.g., Interest and Attention, then
equivalence coefficients are the proper coefficients for determination of
the 5S,E.M., If the primary purpose is diagnosing the effect of a course in
terms of various attributes, the equivalence coefficient would seem to be the

proper coefficient.

NOTE: The results of this paper can also be used with the new CEQ Form 72 and

Form 73 as it contains items and subscales found in ¥Form 66.
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ILLINOIS COURSE EVALUATION QUESTIONNAIRE

Office of Instructional Resuurces, UNIVERSITY OF LLLINOIS

Measurement and Research Division,

— FOR} 66

< By Richard E. Spencer, 1905

2. COMPLETE INDENTIFICATION INfPORMATION TO THE RIGHT.

1. PRINT INSTRUCTOR’S LAST NAME HERE

.

n(’ RECTIONS

IText Provided by ERIC

The coutse material seemed worthwhile.

WITH THE ITEM

It was difficult to remain attentive.
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1 learn more when other teaching methods are used. SAMPLE MARKS:
it was a waste ¢of time, USE ab o I
Overali, the course was good. PENCIL b ]
f
The texthook was vety good. ONLY <) I
The instiuctor seemed to be interested in students as petsons. ] d) l
More courses should be taught this way. e e -
- , : RESPONSE CODE:
: The coutse held my interest.
: “ 1 vioutd have prefetred another method of teaching in this course. MARK IF YOU STRONGLY AGREE
—~ e — - - WITH THE ITEM
P " it was easy o remain attentive.
=3 - - - - - MARK IF YOU AGREE MODERATELY
:: The instuctor did not synthesize, integrate or summarize effectively. WITH THE (TEM
ba : Not much was gained by taking this course. MARK |F YO DISAGREE MODERATELY
-] - - - - WITi THE I TEM
P The instructor encouraged the development of new viewpoints and appreciations. MARK ' ‘vrou STRONGLY DISAGREE
D
wo
nz
RS

- Instructor did not review promptly and in such a way that students could understand their weaknesses,

. Homeworic assigmments were he!pfu! in understanding the course,

There was not enough student participation for this type of couise.

The instructor had a thorough knowledge of his subject matter,

IF PART {1 ORIIl IS TO BE USED

. . The content of the course was good,

MARK HERE e

~: The cousse increased my general knowledge.

ESPONSE PER ITEM.(

: The types of test questions used were good,

COMPLETE SECTIONS BELOW ACCORDING

: Held my attention throughout the course.

TO YOUR INSTRUCTOR'S DIRECTIONS:

The demands of the students werte not considered by the instructor,

OPTIONAL OPTIONAL

- Uninteresting coutse.

PART I PART 1l

1t was a very worthwhile course.

: Some things were not explained very well,

ITEMS | 76-100

'f The way in which this course was taught results in better student learning,

¢ The course material was too difficult.

' One of my poorest courses,

Material in the course was easy to follow,

The instructor seemed to consider teaching as a chore or routine activity.

' More outside reading is necessary.

| Course matetial was poorly organized.

| Course was not very helpful.

i It was quite interesting.

i | think that the course was taught quite well,

1 1 would prefer a different method of instruction,

The pace of the course was too slow,

i At times | was confused.

: Excellent course content.

- 1 The examinations were too difficult,

5 Generally, the course was well orgized.

' tdeas and cencepts were developed too rapidly.,’

* The content of the course was too elementary,

'; Some days | was not very interested in this course.

3. RESPOND TO THE ITEMS PRESENTED FRANKLY AND COMPLETELY~-ONE R

4. USE PENCIL ONLY-DO NOT USE PEN, BALL POINT OR INK OF ANY KIND.

I It was quite boring,

;_:rhe instructor exhibited professional dignity and bearing in the classroom,

Another method of instruction should have been employed,

i The course was quite useful.

| would take another course that was taught this way.
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