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The Generalizability

Abstract

Generalizability theory was used to analyze the depend-

ability of elementary school student ratings of attitudes

toward school subjects. The rating scales under investigation

have been developed to measure the attitudes of students

toward four school subjects at both the primary and inter-

mediate levels. Two generalizability coefficients, differing

in assumptions of true and error variance, were calculated

which estimated the dependability of assessing class attitude.

A third coefficient was calculated which estimated the depend-

ability of assessing individual student attitudes. The

effects of varying the number of scale items and/or students

on the dependability of class means or individual student

attitudes were investigated. The results suggest the attitude

scales measuring primary student attitudes toward school sub-

jects are not dependable indicators of student attitudes when

class is the unit of analysis. There is cogent evidence that

both primary and intermediate student attitudes can be depend-

ably evaluated by the attitude scales when the student is the

unit of analysis.
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The GeneraLizability

The Generalizability of Elementary School

Student Ratings of. Attitudes Toward

School Subjects

Rating scales designed to measure elementary school

students' attitudes toward school subjects can provide educa-

tors with essential information to assist them in identifying

particular students' attitudes, planning instructional pro-

grams, determining a class's general attitude toward a

curricular area, curriculum evaluation and school attitude

research (Hogan, 1975, pp. 4-5). The dependability (reliabil-

ity) of attitude instruments is an important concern when

making decisions of this nature. Factors such as the number

of students taking the attitude instrument and the number of

items included on the instrument have a pronounced effect on

the instrument's dependability for assessing class attitude.

The number of items included on the instrument has a rronounced

effect on the dependability of assessing individual student

attitudes. The manner in which the dependability coefficient

is defined is also an important consideration.

Previous research (Gillmore, Kane, and Naccao, 1978;

Kane, Crooks, and Gillmore, 1976; Douglass, Note 1) has

demonstrated the usefulness of generalizability theory (Cron-

bach, Gleser, Nanda, and Rajaratnam, 1972) in analyzing the

dependability of student ratings of instruction. These studies
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have also addressed a number of concerns in the definition of

dependability coefficients

The present study extends the application of generaliz-

ability theory to the analysis of the dependability of

elementary school student ratings of attitudes toward school

subjects. The rating scales under investigation have been

developed to measure the attitudes of students toward four

school subjects at both the primary (grades 1, 2, and 3) and

intermediate (grades 4, 5, 6, 7, and 8) levels. The effects

of varying the number of scale items and students on the

dependability of individual score and classroom means were

assessed for each of the scales at the primary and inter-

mediate levels.

The studies previously cited on student ratings of in-

struction have considered the class as the unit of analysis.

Similarly, in the present investigation the mean rating of a

class was considered as the object of measurement in some of

the analyses. Other analyses treated the student as the

object (.:1 measurement since individual student attitude was

also considered to be important in the present situation.

The first step in completing a generalizability theory

study is to estimate the components of variation from the

sample data. This is referred to as the generalizability (G)

study. The components of variation can then be arranged to

form generalizability coefficients which reflect the depend-



The GeneratizabiLLLy

ability of measurement in any of a variety contexts. This

second stage is referred to as the decision (D) study.

Generalizability coefficients are defined as the ratio of the

universe score variance to the expected observed score variance.

They have the general form of a reliability coefficient in

classical test theory if the universe score variance is

defined to be equal to the true score variance. Generaliz-

ability coefficients differ according to the definition of

the sources of variation constituting universe and expected

observed score variance, and the number of sampling units

included.

In the present study, students were nested within classes

and each student was measured with the same instrument. Hence,

the components of variation were estimated using a split-plot

design with classes, students and items considered to be

random effects.

The estimated components of variation considered for this

investigation were,

A
student,u

2 (Tr), which is an estimate of the true variance

of students LlesLed within classes;

class, /d..2(tx), which is an estimate of true class

variance;

item, CP 2(X), which is estimate of the true item

variance;

Class x item, 8-2(cK8), which is an estimate of the class
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The generalizability coefficients caLcuiated in this

study are presented below.

One generalizability coefficient calculated to estimate

the dependability of class means was:

2(s,I)

57.20,0]4. [(5.2crivn 6.2")/k (1.e2/n (1)

where, n = number of students in the class, and

k = number of items.

This general reliability generalizability coefficient

considers students and items as sources of error, and it

represents the expected correlation between two means for

each class where the means are based on a differe:1L sF. t. of

items and students.

The second generalizability coefficient calculated to

estimate the dependability of classroom means was:

A 2 ^2
(oc) + cr (0, 9 ) /k

[62 (N) + #(12 (04/9) ik]+ [612 (Tr) /n + C%re2 / k] . (2)

This student reliability generalizability coefficient

considers students as a source of error, and it represents
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whore Lhe muan:1 are hi_ted aLCCOrOnL :AOL ()I1

Lhe AOMU LLoms. The derLvaLten;1 oC equaLLowl I. and 2 are

dkcnsed Ln Kane and M:ennan (L077, pp. 2/L-2/1).

Ln order Lo esLImaLe Lho depondabLLLLy oC itudent 3(.1oe:i

wi.Lhin a eLas t Lhu EoLLowing wLehtn-class ,.;eneraLLzabiLLLy

coefELcient waLi calculaLed;

2 9

cr (TT)
w-

2 A
T (7) + TL:/k (3)

This coefficient represents the correlation between

scores of different sets of items for students within a given

class. It would be expected to be approximately equal to the

average within-class coefficient alpha value.

Method

Sam2le

The sample consisted of 160 first, second, third, fourth,

fifth, and sixth grade students belonging to a school district

located near the New York Metropolitan area. Eight primary

and eight intermediate classes, each containing ten students,

were included in the analyses. Students were randomly selected

from classes containing more than ten students.

Design and Procedure

The design used for this study was a split-plot design

(Winer, 1971) and designated as design V-B by Cronbach et. al.
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rellabillty coeffLcLents ut the foul: scales. AddLtIonally,

ill aualysIs was completed fou the sum of the four scales.

A separate analysis was performed for the primary level form

and the intermediate level form and the resulting generaliz-

ablllty coefficients were compared across levels.

Instrumentation

The rating scale used to measure attitudes towards

school subjects was the primary (grades 1, 2, and 3) and

intermediate (grades 4, 5, 6, 7, and 8) form A of the Survey

of School Att.' cies by Thomas P. Hogan, 1975 Edition, pub-

lished by Harcourt Brace Jovanovich, Inc., New York. This

survey consists of four scales of 15 items each in the areas

of Reading/Language, Mathematics, Science, and Social Studies.

All items are three-point Likert-type items.

Results

The estimated variance components for the primary and

intermediate scales are presented in Table 1. Following the

suggestion of Kane and Brennan (1977, p. 290), negative

estimated variance components have been replaced by zeros.

Insert Table 1 about here
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was egna L to 401:0 Col: the primary socLaL studies scale. The

estimated student variance, 8.2(ir), was greater than the esa-

mated item variance, a-2(k, for each of the primary and

intermediate scales.

Generalizability coefficients estimating the dependability

of class means are presented in Table 2. Coefficients are

tabulated for samples of five and ten students and five and

fifteen items. This was done to indicate the effects of vary-

ing the number of scale items and students on the dependabil-

4ty of class means.

Insert Table 2 about here

Four three of the four primary scales and the sum of

scales, the general reliability was zero. The exception was

the primary mathematics scale since it had , nonzero esti-

mated class variance.

Except for the primary mathematics and social studies

scales, the student reliability tended to decrease with in-

creasing numb- of items for the remaining primary scales.
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sponding student reitahlifty coon:Lc:Lent hoeause IL contained

only the estimated class variance in the estimated universe

score variance. In particular, for small numbers of items,

the student reliability coefficient was considerably Larger

than the corresponding general reliability coefficlenL for the

intermediate reading/language and science scales and the pri-

mary math scale.

Increasing the number of students tended to have a

greater effect on the magnitudes of the nonzero generaliz-

ability coefficients than increasing the number of items, for

both the primary and intermediate scales. Furthermore, large

increases in items had a relatively small effect on the magni-

tude of generalizability coefficients. For example, the

student reliability coefficient for the intermediate reading

scale which was .61 when n = 10 and k t. 15, increased to only

.64 when k = 60 and n was held constant.

Estimated within-class generalizability coefficients

are presented in Table 3 for samples of five, fifteen, and

sixty items.
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Lit Table 4 with the corresponding Coefficient Alpha estimates,

calculated by Hogan (1075 Ca], p.8; P)/5 [b] p.8).

The Coefficient Alpha estimates were calculated from the

responses of over 2,000 primary and 4,00() intermediate stu-

dents. OE special note is the generally close agreement

between the corresponding estimated wlthin-class and Alpha

Coefficients. The coefficients for the primary scales agreed

much more closely then did the intermediate scale coefficients;

however, this may have been partially due to the absence of

grade 7 and 8 students from the present study.

Discussion

Of the three generalizability coefficients presented

in this study the student reliability generalizability co-

efficient is perhaps the least useful because generalization

is usually desired beyond the fixed set of items included

on the instrument. The general reliability generalizability

coefficientis useful when the class is the unit of analyses
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and generalization is desired beyond the finite number of stu-

dents and item included in the study. The within-class

generalizability coefficient is a useful estimate of the

dependability of scores when the student is the unit of

analysis.

The results of the present study indicate that the

estimated item variance is consistently less than the esti-

mated student variance. This result is in agreement with

studies that have been done on student ratings of instruction

(Gillmore et. al., 1978, p. 1). Thus, increasing the number

of items generally has a lesser effect on the dependability

of class means than increasing the number of students.

There was a tendency for the primary scales to have

estimated class variance at or near zero which was reflected

in the low general and student reliability generalizability

coefficients. This result suggests that in the primary grades

the class or teacher has relatively little effect on student

attitudes toward school subjects. Thus, the attitude

scales measuring primary student attitudes toward school

subjects are not dependable indicators of student attitudes

when the class is the unit of analysis. However, there is

cogent evidence that both primary and intermediate student

attitudes can be dependably evaluated by attitude scales when

the student is the unit of analysis.
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The present investigation might have been improved by

using an attitude scale containing more than three response

options per item. This would probably result in relatively

larger estimated variance components. Results might also

have been more consistent had larger classes been used, and

had grades 7 and 8 been included in the analyses.

The SSA (Hogan, 1975) uses three faces (a smiling,

neutral, and frowning face) for response options for each

item. It would be interesting to complete a study on the

effect of this kind of response option compared to other types

of response options on the dependability of elementary student

responses.
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Table 1

Estimated Variance Components for Primary and

Intermediate Scales

Estimated

variance

component

Primary

Reading/

language Mathematics Science

Social

studies

Sum of

scales

Class .0000 .0218 .0000 .0000 .0000

Students

within class .1034 .1505 .0977 .1437 .0956

Items .0283 .0303 .0112 .0272 .0301

Class x items .0156 .0215 .0297 .0000 .0183

Residual .4364 .4291 .4489 .4435 .4677

Intermediate

Class .0172 .0042 .0101 .0178 .0102

Students

within class .0886 .1119 .1173 .0989 .0604

Items .0610 .0252 .0211 .0346 .0370

Class x items .0228 .0055 .0124 .0056 .0138

Residual .4339 .4265 .3636 .3906 .4474
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Table 2

Estimated Generalizability Coefficients for

Reliability of Class Means

Scale

Items per scale

15

Number of students

5 10 5

Primary scales

10

General reliability

Reading/language .00 .00 .30 .00

Mathematics .30 .44 .37 .53

Science .00 .00 .00 .00

Social studies .00 .00 .00 .00

Sum of scales .00 .00 .00 .00

Student reliability

Reading/language .08 .14 .04 .07

Mathematics .36 .53 .39 .57

Science .14 .24 .07 .13

Social studies .00 .00 .00 .00

Sum of scales .04 .07 .02 .03
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Table 2 (continued)

Estimated Generalizability Coefficients for

Reliability of Class Means

Scale

Items per scale

5 15

Number of students

5 10 5

Intermediate scales

10

General reliability

Reading/language .30 .44 .41 .57

Mathematics .09 .17 .13 .23

Science .20 .32 .26 .40

Social. studies .33 .49 .41 .58

Sum of scales .37 .53 .42 .59

Student reliability

Reading/language ,38 .56 .44 .61

Mathematics .12 .21 .14 .25

Science .25 .40 .28 .44

Social studies .35 .52 .42 .59

Sum of scales .40 .57 .43 .61
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Table 3

Estimated Within-Class Generalizability Coefficients

for Primary and Intermediate Sclaes

Items per scale

Scales 5 15
4Q--

Primary

Reading/language .54 .78 .93

Mathematics .64 .84 .95

Science .52 .77 .93

Social studies .62 .83 .95

Sum of scales .80 .92 .98

Intermediate

Reading/language .51 .75 .92

Mathematics .57 .80 .94

Science .62 .83 .95

Social studies .56 .79 .94

Sum of scales .73 .89 .97
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Table 4

Comparison of the Within-Class Coefficient in the

Present Study With the Results of Hogan

(1975 1-a], p.8; 1975 flp-i, p.8)

Subject

Reading/language

Mathematics

Science

Social studies

Primary scales

Ex calculated
12)

w-c by Hogan

Intermediate scales

0^2

w-c

calculated

by Hogan

.78 .81 .75 .84

.84 .85 .80 .92

.77 .79 .83 .84

.83 .84 .79 .84
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