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ABSTRACT
It was hypothesized that unstable subject-item

interactions on personality scales would be associated with small
psychological distances between subjects and items. It was further
hypothesized that this relationship would be more demonstrable when
the psychological test was more homogeneous. To clarify the rationale
of the first hypothesis, an explanation was offered for the commonly
observed greater stability of extreme items and extreme subjects.
BAh of the hypotheses were supported. For the second hypothesis,
however, it was demonstrated that a single index of test homogeneity
was only partially adequate. The separate contributions of items and
of subjects to total test homogeneity had to be considered for the
most meaningful interpretation of the results. Implications of the
instability of responses associated with small subject-item distances
were drawn for those operational definitions of subject variability
and subject acquiescence which are based on personality test data. A
suggestion is made for controlling acquiescence in personality tests.
(Aulthcml



CX)
TEST HOMCGENEITY AND RESPONSE STABILITY'

reN

Thomas A. Tyler2

CD University of Chicago

C:3

Lam'
Abstract

U.S. DEPARTMENT OF HEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIG.
INATING IT POINTS OF VIEW OR OPIN-
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU-
CATION POSITION OR POLICY

It was hypothesized that unstable subject-item interactions on personality

scales would be associated with small psychological distances between

subjects and items. It was further hypothesized that this relationship

would be more demonstrable when the psychological test was more homo-

geneous. To clarify the rationale of the first hypothesis, an explanation

was offered for the commonly observed greater stability of extreme items

and extrema subjects. Both of the hypotheses mere supported. For the

second hypcthesis, however, it was demonstrated that a single index of

test homogeneity was only partially adequate. The separate contributions

of items and of subjects to total test homogeneity had to be considered
015

CNI
for the most meaningful interpretation cf the results. Implications of

the instability of responses associated with small subject-item distances

were drawn for those operational definitions of subject variability and

subject acquiescence which are based on personality test data. A suggestion

(2)
was made for controlling acquiescence in personality tests.
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Thomas A. Tyler2

University of Chicago

In a series of papers, Glaser (1949* 1950, 1951, 1952) was able to

demonstrate a close parallel between psychological measurement and psycho-

physical measwement. Particularly interesting vas his demonstration (1951)

that in ability measurement the stability of responses is a joint function

of both subject and item parameters. For example, subjects whose raw

scores were in the lowest quartile of an ability test were most inconsistent

in their ability to solve the easiest group of items; those in the second

quartile were most inconsistent in their abi ity to solve the next easiest

set, etc. The joint relationship among subject parameters, item

parameters, and inconsisteucy has always been clear in psychophysical

measurement where ehe subject parameter is frequently defined in terms of

the maximally unreliable measurement (e.g., the subject's absolute threehold

is the ivint on the stimulus continuum where response instability or in-

consistency is maximum).

Glaser's (1949) analysis of personality test data, however, was less

satisfying than his analysis of ability data because it was indirect and to

same extent ad hoc. For personality test data Glaser hypothesized a number

of correlational relationships between total test scores and instability

scores, depending upon the adequacy of the test for the range of the group

being tested. To illustrate, Glaser hypothesized that a positively skewed

score distribution would produce a negative relationship between raw score

and the number of changed responses from test to retest. The logic of this

statement assumes that a positive skew implies that there are relatively few itema
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with a high proportion of endorsement (E). Since these high Ritems mould

normally have been the items associated with unstable responses for the

lowest scoring group (analogous to the instability observed about an

absolute threshold) the prediction of a negative correlation follows.

Although the results of Glaser's correlational analysis were posi-

tive, Mitre and Fiske (1956) were unsuccessful in attempting to apply the

model to personality test data in a more direct test, similar to Glaser's

(1951) methodology for ability test data. At that time Mitre and Fiske

questioned if the psychophysical model was an appropriate one for person-

ality testing. More recent research (Fiake, 1966) suggests, however, that

personality tests vary greatly in degree of unidimensionality or cumulative

homogeneity; it could be hypothesized that the data used by Mitre and Fiske

were not sufficiently homogeneous for the unidimensional threshold model.

A casual inspection of the test content of their study tends to support

this interpretation.

In the research reported below a more direct test was made of the

applicability of the psychophysical model to dichotomous personality test

data with special consideration given to the degree of homogeneity of the

test data. The basic prediction of the psychophysical model for this

research was that response changes from test to retest are associated with

small psychological distances between the person and the'ttem; this prediction

is referred to later as the distance-stability hypothesis. The psychological

distance between subject and item was defined as the absolute value of the

difference between the person scale value and the item scale value; both

items and subjects were scaled with a model proposed by Rasch (1960, 1966a,

1966b).
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The more interesting prediction of this study was that the basic

prediction, just given, would be more accurate or stronger for tests having

a higher degree of cumulative homogeneity; this prediction is referred to

later as the homogeneity hypothesis. The indices proposed by Fiske (1963,

1966) were used to assess the degree of homogeneity of test data.

An application

This conception of the problem and its importance to personality test

research can be made clearer with reference to two consistently reported

findings in the literature of personality tests: (1) Extreme items (i.e.,

items with very high or very lows) tend to be more stable than items with

mare moderate endorsement levels (Lentz, 1934; Frank, 1936; Mitre & Fiske,

1956; Goldberg, 1963). (2) Extreme subjects (i.e., subjects with very high

or very law raw scores) tend to be more stable than subjects Whose scores are

nearer the median (Lentz, 1934; Frank, 1936; Mitra &-fiske, 1956). The remainder

of this section will attempt to illustrate how the application of the

psychophysical model to personality tests addresses both of these findings.

Insert Figure 1 About Here

In a typical personality test the distributions of both subjects and

items have strong central tendencies. Subject distributions commonly are

roughly. normal. Items are frequently clustered about midscale with 2

values between .40 and .60, mith few items of more extreme E. The continuum

constructed in Figure 1 represents this typical condition, although the

number of scaled subjects and scaled items is restricted for clarity. Items

are represented as fixed points on the continuum with the extreme (high g)

Item 1 to the left; the other extreme (lomrg) Item 5 is to the right.

Moderate 2 Items 2, 3, and 4 are clustered about midscale. The modal
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position for each subject (i.e., his threshold position) is represented by

a dashed vertical line; low scoring subjects are to the left. Subjects,

however, are considered to be variable mver.utme in their positions on the

continuum. The extent of their potential variation has been represented

with bell-shaped curves erected about their threshold positions. The

height of the curve over the continuum may be interpreted as the probability

that fhe subject is at that poini: on the continuum at any one instant in time.

TWO extreme subjects (A and E) and several centrally scaled subjects (B,

C and D) have been included to represent the distribution of a typical

personality test.

From this geometric model the response is considered to be determined

by the ordered relationship between the subject's momentary position on the

continuum and the item's continuum position If ehe subject'li position is

above (to the right of) the item's position an endorsement is indicated.

Otherwise the item is rejected.

An explanation for the apparent stability of extreme subjcts can be

offered from this model assuming that the true variability is equal for all

subjects. Under this assumption it can be shown that variability scores,

defined as the number of changed responses from test to retest, is a

function of the distribution of item points on the psychological continuum.

Extreme Subject A has only one item (Item 1) within range of his typical

variation over tine. Thus, the ordered relationships between Subject A

and the several items of the test, with the exception of item 1, are un-

likely to change over time. Subject A would be expected to change only

one response, at most, from a test to a retest on this five item test.
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Subject C, on the other hand, has three items (Items 2, 3 and 4) within

range of his potential variation. If this subject is at the low end of

his range of variation during the first administration of the test and at

the high end during the second administration, three response changes would

be indicated. Thus, the number of subject response changes is predicted

to be positively related to the number of items that are scaled at or close

to the subject's position on the continuum. Since there typically are

few extreme items in a personality test, extreme subjects have few items

within their usual range of variation; it follows that extreme subjects

would typically change few of their responses from test to retest and would

appear to be more stable than would the other test subjects.

The explanation of the stability of extreme items is complementary to

the one just liven for subjects. In Figure 1, responses to extreme items

1 and 5 mould be relatively stable since in each case only one subject

(A and E respectively) could reasonably change positions with respect to

these items. Item 3, however, has three subjects close to its position on

the continuum, and potentially all three of these subjects could change

their response to this item. Thus, the stability of an item is predicted

to be negatively related to the number of subjects that are scaled at or

close to the item's position on the continuum.

The Role of Homogeneity

From the discussion above, it mould appear that the crucitl variable

in determining response consistency-inconsistency for a single subject-

item interaction is the distance between the subject and the item on the

continuum: small distant ,s would be associated with inconsistent responses;

large distances would be associated with stable responses. This conclusion

follows from the, hypothesized psychological continuum.

6
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To apply the model, that is to use distance for prediction purposes,

the subject-item distance must be estimated from an analysis of response

data. The adequacy of any unidimensional scaling analysis for the repro-

duction of the psychological distance between the person and item is a complex

function of several factors, including the dimensionality of item content,

the dispersion of the subjects in some unknown dimensions, and the dispersion

of the items in some unknown dimensions. Any computed estimate of location

of an item or of a person on the continuum incorporates a potential for

error--which can be estimated in some cases in terms of a standard error

function.

What is important for the use of the distance concept in the inter-

pretation of response consistency-inconsistency is that the error in

estimating subject and item positions should be small relative to the total

distance between the person and item. The high inter-person and inter-

item correlations of the cumulatively homogenous test tend to be achieved

by an increased dispersion of both items and persons along the continuum.

With a homogenous tast each subject has a few items that are close to his

position, and many more its= at increasing distances from his position.

Likewise, each item has a few subjects close to its position, and many

more subjects at increasing distances from the item position. From either

an item or a subject point of view, then, there is a basis for differential

prediction of inconsistency: one can predict which items are likely to be

responded to inconsistently by any subject, or one can predict which subjects

are going to respond inconsistently to a given item. Thus, the more a test

approaches the homogeneity model, the more predictive computed distance

will be for response consistency-inconsistency.
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There are) additionally, two situations in which the distance concept will

have some predictive value, even though a test (as a whole) may not be

particularly homogeneous. The first case involves the test in which the

items are clustered in one region of the continuum (mid scale usually).

With such a test the stability of subjects can be predicted: those sub-

jects most distant from the item cluster will be most stable. The greater

the dispersion of subjects on the continuum, the better this prediction will

be. However, the stability of items cannot be predicted. In the extreme

case, if all items were at the same location, there would be no differences

in distances from the items relative to the subjects and hence no basis

for differential prediction.

The second situation in which the concept of distance will have some

predictive value may seem to be an empty set since it involves the test in

which subjects are clustered on the continuum. Since tests typically try

to discriminate between people, finding the extreme case of all subjects

at the same point is implausible. Arguing from the extreme case, however,

suggests the the concept of distance would still predict which items would

be most stable, i.e those items most distant from the person cluster.

Since all the subjects are at the same point on the continuum there would

be no basis for differential predictions of subject stability. However,

greater dispersion of items on the continuum produces better prediction

of differential item stability, even if subject dispersion is low, and a

test.is not particularly homogeneous.

In summary then, the degree of test homogeneity is related to the

prediction of consistency-inconsistency in three ways: (1) better overall

prediction will be obtained from tests which are more homogeneous, that is,
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with tests which have a good dispersion of both persons and items, (2)

increasing dispersion of items on a test will contribute to better pre-

diction of item stability, and (3) increasing dispersion of persons on

a test will contribute to better prediction of person stability.

Finally, the model developed above relates only to response incon-

sistentcy which could be attributed to the subject's variability. Clearly,

some changes in response from test to retest could be attributed to factors

that have nothing to do with the psychological distance between the subject

and the item. For example, the subject may simply misread the item on one

occasion, or he may make an error in marking the answer sheet. This type

of response inconsistency is beyond the scope of this study.

Insert Table 1 About Here

Method

Materials

Twenty-two dichotomously scored personality tests mere administered

on two occasions. These tests (and their respective identifying letters

in Table 1) were: Thurstone's (1950) Dominance and Reflective Scales (A

and B); twenty items each from Welsh's (1956) A and R scales (C and D);

Jackson's (1966) Dominance, Inpulsivity, Need Achievement, and Social

Acceptance Scales (C through H); Buss and Durkee's (1957) Hostility-Assault

Scale (I); the Direct, Initiate, Lead and Persuade subscales from Fiske's

Interpersonal Relations Inventory (J through M); the High Energy Level,

Hurting Another, Completing a Task, Obtaining Power and Mastery, Ulterior

Motives, Superior Ability, Social and Personal Responsibility, and Self-

Direction subscales from Butt's Motivation for Dominating Behavior Scale

(R through U); and Butt's Reported Strength of Dominant Acts (V). (For

scales J through V see Butt and Fiske, 1966.)
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The length of each of these scales is reported in Table 1. Complete

item listing for scales A through D are given by Turner (1967); item listings

for scales E through V are given by Butt (1968). The present study is based

on a different analysis of part of the data of the studies by Butt and by

Turner. (See also Butt and Fiske, 1968, and TUrner and Fiske, 19680

Sublects

Test data were collected from two different groups of introductorY

psychology students at the University of /11inois at Chicago Circle. The

first group, consisting of 40 males and 40 females, took scales A through D.

The second groups of subjects, consisting of 76 males and 61 females, took

scales E through V. Test-retest time in both cases was four weeks.

Cumulative

The degree of homogeneity of each test was assessed from first admin-

istration data. The following indices, suggested by Fiske (1963, 1966),

were computed:

82
e'
/82

t
The proportion of remainder variance (i.e., that part of the total

test variance not associated with item and person means). Tbe

proportion of remainder variance should be as low as possible for

high homogeneity. Fiske (1966) suggests that the complement of

this index (i.e., 1 - s2e/s2t) may be the best e.mgle index of

test homogeneity.

rii An index of test internal consistency derived from KR-20 reliability

estimates (rtt) with the application of the Spearman-Brown formula

inversely projecting to a one-item test (Guilford, 1934, Formula

14,18). Informally, rii may be viewed as an index of the degree

to which items agree in their ordering of people, or as an average

inter-item correlation, The most useful interpretation for this

study is the degree to which the items taken lther "spread"

people out on the continuum. A substantial vaLue of rii is a

necessary but not sufficient condition for high test homogeneity.

. 10
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The dual of rit for. persons. Parallel to the index above, rPP PP

may be viewed informally as an index of the degree to which

persons agree in their ordering of items, as an average inter-

person correlation, or, more usefully in the present study, as

an index of the degree to vhich persons "spread" the items out

on the continuum. A substantial value of r
PP is a necessary but

not sufficient condition for high test homogeneity.

The complement of the proportion of remainder variance (1 - s2e/s2t)

is used in this study as a general index of test homogeneity. The two

differential indices (rii and rpp) are included to reflect the relative

contribution of items and persons to total test homogeneity.

Scaling Persons and Items

Persons and items were scaled according to a model proposed by Reach

(1960, 1966s, 1966b) for dichotomously scored ability tests. A non-

technical discussion of the model is provided by Wright (1968). With

suitable translation of terms, such as person ability to person trait-

strength and item difficulty to item trait-demand, the model can be applied

to dichotomous personality tests.

The model assumes that each person and each item can be characterized

by a construct parameter (call these parameters P and I, respectively).

Using the trait of dominance as an example, if Person 1 is twice as dominant

as Person 2, then P1 2P2. Likewise, if Item 1 demands twice as much

dominance for a keyed response as Item 2, then 212. The probability

that Person 1 endorses Item 1 is assumed to be the same as the probability

that Person 2 endorses Item 2. The probability of an endorsement in any

4

1
4

4.

5
4
1

A

A
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subject-item interaction is assumed to be a function of P/I ,such that

f(P1/I1) f(P2/I2). Arbitrarily, Rasch chooses the simple function

f(P/I) P/(I + P) which has the desirable features that the probability

of endorsement is always between zero and one, whatever the values of I

and P, and when I P the probability of an endorsement is dppro-

priately .50, and finally, the function is mathematically tractable.

From these assumptions it is possible to derive paradigms for the

solution of I and P from test data. A computer program developed by

Wright and Panchapakesan (1969) using an iterative maximum likelihood

solution sots used in this study. The logistic transforms of the solutions

were used as scale values rather than the computed estimates of I and P.

Insert Table 2 About Here

Results

Preliminary Az_grag,

Homogeneity Indices

The observed values of the homogeneity indices from the first adminis-

tration, together with N (the sample size) and n (the number of items) are

presented in columns 2 through 6 of Table 1. The intercorrelations between

the indices on the first administration and the stability of the indices

over the two administrations are presented in Table 2. All coefficients in

Table 2 are rank-order correlations. It should be noted that r tends to
PP

be more highly correlated with 1 - s2e/s2t than is nit. That is, the

differences between tests with respect to the general index of homogeneity

is more a function of item spread than of person spread with the present

sample of scales and subjects. It should also be stated that theve are

12

7
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consistent trends in the homogeneity coefficients from test to retest:

s2e/s2t tends to go down (median .67 to .64), r tends to decrease
PP

(median .13 to .12); while rii tends to increase (median .16 to .19).

Similar trends of second test indices have been observed before (Fisk.,

1966). The two indices rpp and rii are correlated more evenly with

1 - s2
e
/s2

t
for the retest data, .70 and .59 respectively.

The interpretation of rpp as an index of the "spread" of items on

the continuum is supported by an observed correlation of .98 between r
PP

and the variance of the means of items for the first administration and .97

for the second administration. Likewise, the interpretation of rii as an

index of the "spread" of persons on the continuum is supported by an

observed correlation of .93 between rit and the variance of the means of

persons for the first administration and .94 on the second administration.

Insert Figure 2 Above Hare

Reach Scaling

Illustrative scale values are presented in Figure 2 (data from Scale 141).

This particular scale is slightly atypical in that the item scale values

fall into three rather distinct clusters,but Scale MI vas chosen for its

pertinence to a later discussion. Note that while each arrow on the right

generally refers to the continuum location of a single item, each arrow

on the left refers to a given raw score group and all subjects in it.

Subjects who respond in the keyed direction to no items, or all items, and

items that are endorsed by no subjects, or all subjects, cannot be scaled

in the model and are omitted from the analysis. The scaling N of

column 7 and the item n of column 12 in Table 1 reflect these omissions.

. 13
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The stability (r) of the scal values for items, %Imputed fur sill

tests selected to provide a ormbjectively stratified sample, ranged from

.87 to .99 with a mean of .94. The stability of scale values frm subjects

is essentially the same as test-retest estimates of score reliability due

to a norming artifact of the scaling procedure. Test-retest r for the 22

scales of this study ranged from .48 to .89 with a mean of .73.

Tests of the Distance-Stability Hypothesis

Subject Instability

In the first analysis from a subject orientation a comparison was

made between the number of subjects whose response inconsistency vas

associated with items near their position on the continuum, and hence

supportive of the distance model, and the number of subjects whose response

inconsistency was associated with items more distant from their position

on the continuum, and hence contrary to this hypothesis. For each sub-

ject on each of the 22 scales, distances 'ere computed to eadh of the n

items of the scale by taking the absolute value of the difference between

the subject scale value and the item scale value. These distances were

divided into two distributions for each subject, one distribution of tha

distances associated with the subject's stable respolee patterns over the

two administrations, and one distribution of the distances associated with

the subject's response changes (in either direction) over the two adminis-

trations. Medians were computed for both of these distributions.

Since smaller distances should be associated with unstable response

patterns, the median for the change distribution should be smaller than

that for the stable distribution, subtracting the median for the change

distribution fronithe Median for the stable distribution for each subject

should produce a positive sign to conform to the distance prediction.

. 14
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The results of this analysis are presented in Table 1, Column 8 con-

tains the reduced sample size (Imon-scalable'subjects and subjects vith no

changed responses are omitted). Column 9 indicates the frequency of subject4

for whom the prediction was sustained, column 10 the contrary cases. Not

tabled are the zero differences (ties) vhiCh occured only in scales B (9 ties),

B-(1 tie), and S (4 ties). The critical ratio. for the binomial test of the

sign distribution (normal approximation corrected for continuity but not for

ties) is given in column 11. All of the results are in the correct direction,

three tests vere not significant, two vere significant at the .05 level,

four at the .01 idvel, and 13 are significant at the .001 level.

Por each scale, inspection of the distributions of signs at eadh pos-

sible score level indicates that the results are consistent at all score

levels and that the obtained results cannot be attributed to differential

effects for extreme or modal scoring subjects.

Although the above analysis demonstrates the tendency of subjects to

change their responses to "near" items more commonly than to "far" items a

second analysis vas performed to provide an estimate of the strength of the

effect. Subjects that are "close to" the most items should be those vith

the largest number of changed response patterns. An index of average distance

for each sutject to all :elms vas formed by computing the mean of the absolute

differences between the scale value of each subject and the n item scale values

for each of the 22 tests. On each test a product-moment correlation over sub-

jects vas computed between this index of average distance and the number of

changed responses. The sign of the correlation was changed to indicate aver-

age closeness rather than average distance. Over the 22 scales these corre-

lations ranged from -.17 to .46 vith a mean of .25. Seven of these correla-

. Is
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tions (including the single negative value) were not significantly differ-

ent from zero, two were significant at the .05 level, and 13 were signifi-

cant at the .01 level. If the squared correlation coefficient were to be

interpreted as the proportion of variance in the number of changed responses

that can be explained by the index of subject distance to the items, a mean

r
2
of .08 is obtained. Although the results of this analysis were signifi-

cant and positive in support of the distance stability hypothesis the low

value of the correlations suggests little predictive value in terms of which

subjects are going to be inconsistent. An analysis from an item point of

view in the next section suggests that item stability is much moLla predict-

able.

Item Instability

In the first analysis from an item orientation, a comparison was made

between the number of items for which the basic distance prediction was sup-

ported and the number of contrary items, parallel to the first analysis for

subjects above. A distribution for change response patterns and a distri-

bution for stable response patterns was formed for each item; means were com-

puted for each distribution. The mean of the change distribution vas sub-

tracted from the mean of the stable distribution; the sign of this differ-

ence sgould be positive to conform to the prediction for items.

The results of this analysis are presented in Table 1. Column 12 gives

the number of items in the test (reduced by one non-scalable item in the case

of Scale Q). The frequency of items for which the prediction was sustained

is presented in column 13. No ties were observed. The test ratio in column

14 is: (frequency positive - frequency negative)/A. The significance state-

. 16
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ment for the distribution of signs in column 14 is based on an exact binomial

test. Seven of the outcomes (including the single negative instance) were

not significant, seven were significant at the .05 level, two at the .01 level,

and six were significant at the .001 level.

There were 344 items used in these analyses and none common to two scales.

Of these items, 302 conformed to the prediction, and 42 did not. With a two

tailed normal approximation to the binomial, this difference in distribution

of signed differences is significant at the .001 level.

Although the above analysis demonstrates that "near" subjects more com-

monly change their responses to an item than "far" subjects do, a second

analysis was performed to provide an estimate of the strength of the effect.

Items that are "close to" the most subjects should be those with the largest

number of changed response patterns. An index of average distance from each

item to all subjects was formed by computing the mein of the absolute differ-

ences between the scale value of the item and each of the N subject scale

values. A product-moment correlation was computed between this index of dis-

tance and the number of response changes to each item. The sign of the corre-

lations ranged from -.08 to .92 with a mean of .60. Ten of these correlations

(including the single negative value) were not significantly different from

zero, three mere significant at the .05 level, and nine were significant at

the .01 level. The squared coefficient, however, averaged substantially

higher for items (mean r2 .43) than for subjects (man r2 .08).

. 17
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0ve"11 Comparisons

Subject-Item Distance with ChangerStable Correlation

Considering each test separately, there are N times n subject-item

interactions. Each of these interactions has an associated distance value

and an associated dichotomous change-stable index. Computed biserial cor-

relations between these variables ranged over tests from .06 to .32 with a

mean of .23. These coefficients are all in the correct direction and indi-

cate, again.that small subject-item distance on the continuum tend to be

associated with unstable subject-item interactions.

Algebraic Distance and Response Stability.

Finally, the relationship between algebraic distance and response

stability was investigated. The total N times n algebraic distances for

each test were grouped by simply dividing the total range into eight inter-

vals; the two intervals at each end of the distribution were combined since

there were few observations in these intervals. If small distance is associ-

ated with response instability, then the interval containing the zero dis-

tance interactions should have the greatest proportion of changed responses;

the adjacent interval closest to the zero distance should have the next great-

est proportion of changed responses, etc. The process can be continued until

each of the arbitrary intervals is ranked in terms of expected proportion of

changed responses.

This process implies a graph relating algebraic distance to proportion

of changed responses which mould be roughly normal in shape; the proportion

of changed responses would be maximum in the interval containing the zero

distance and monotonically decreasing in either direction from this point.

Met of the graphs followed this general form. When the observed proportion

18
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of changed responses for the several intervals were couputed and ranked, the

rank-order correlations between the observed and expected ranks (a rough good-

ness-of-fit test) ranged fram .32 to 1.00 (mean .82). Eleven of the rank--

order coefficients were .94 or higher (significant at the .02 level).

Even though the interval containing the zero distance was not always the

interval with the greatest proportion of changed responses, the proportion

of changed responses in the interval containing zero distance ranged from .18

to .39 (mean .31). Smaller frequencies in the extreme intervals make a scale-

by-scale computation of the proportion of changed responses in these intervals

difficult to interpret; however, the extreme intervals over the 22 scales in-

cluded a total of 4,677 person-item interactions, of which 551 were unstable.

Thus, the over-all proportion of changed responses in the extreme distance

ranges was .12.

faits Of the Ifosioi-eniqi.Sypothesis

Although the results of the analysis by items and by subjects, as well

as the general analysis as presented above support the basic distance-stability

prediction of the study, the outcomes over the 22 scales, as expected, are

not uniform. According to the second prediction of the study, the better or

stronger outcomes should be associated with those scales with a higher degree

of cumulative homogeneity.

To test this prediction the test ratios of columns 11 and 14 of Table I

were taken as indices of the degree of support for the basic prediction re-

lating unstable subject-item interactions to the distance between subject and

item on the continuum. The complement of the proportion of error variance

19
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(i.e., 1 - s!asi) was correlated (rank-order) with the two outcome test

ratios. Additionally, the rank-order correlations between rii and rep and

the two test ratios were also computed. These correlations are presented

in Table 3.

Insert Table 3 About Here

The correlations between the quality of prediction and the general

index of homogeneity for both subject and item orientations are positive,

as predicted. The subject oriented correlation is substantial, but not signi-

ficant with a two-tailed test. The item oriented coefficient is near

zero.

The correlations with the two differential indices of homogeneity (rii

and r ) form an interesting pattern. The index rPP
is significantly corre-

PP

lated with the outcome of the subject oriented prediction, while rii is

slightly negatively correlated with the subject oriented prediction. This

pattern is reversed for the item oriented prediction. This result, which

has important implications for the practice and theory of psychological test-

ing, will be discussed in more detail later.

Table 3 uses the data from the outcomes of the frequency comparisons of

Table 1; a parallel analysis was also performed with the outcomes of the cor-

relational AmAlyses. The results of these analyses were
essentially the same

as presented in Table 3: i.e., consistent positive correlations with the gen-

eral index of homogeneity and the outcome index, and a reversal between the

two differential indices depending upon whether the analysis was from the sub-

ject or the item orientation.
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Discussion

Sublect-item Distance

First, it can be stated that the concept of psychological distance

between person and item (operationalized here as the absolute difference

between the two scale values) has explanatory power for the stability of

subject-item interactions. The tests of the basic prediction in this study

generally were significant statistically, although of little predictive

value in the case of the subject orientation.

The concept of distance would appear to have greater predictive value

from an item orientation. For examplepin one scale about 85 per cenr of'

the variance in the number of changed responses per item could be explained

by the average distance on the continuum between the item and the N subjects.

Not too surprising was the finding that average item-to-subjects distance

correlated .99 with the traditional index of item variation (Jg) since the

two indices are artifactually related. Although distance is essentially no

more predictive than \Err , distance has more conceptual appeal in terms of

explaining the phenomena of response inconsistency in personality tests.

An argument can be made that the stability of extreme items can be ex-

plained in terms of a statistical artifact of the proportion of endorsement.

For example, if only 10 out of 100 subjects endorse an item on the first oc-

casion, and a like proportion endorse it on the second occasion, then, at

most, 20 percent of the subjects can change their response to the item. On .

the other hand, if 2, is .50 on both occasions, 100 percent of the subjects

could change their responses over two administrations. Thus, response insta-

21.
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bility might seem to be simply a function of item popularity. Prediction

based on a "ceiling" effect may have some validity, but in a strict sense

it is not a pure prediction model since prior knowledge is required of second

administration test statistics. Additional evidence can be offered to sug-

gest the distance-stability model is adequate for prediction of stability

without recourse to second - test data.

Directly analogous to Glaser's plots of response instability for dif-

ferent ability groups over items of increasing difficulty, the subjects from

Scale X (Figure 2) were divided into thirds; the lowest scoring third (TI,

N = 55) had raw scores from 0 through 6, the middle third (T2, N = 45) from

7 through 10, and the highest scoring third (T3, N = 37) from 11 through 18.

Items were divided into three sets of decreasing 21. The cutting points for

both items and subjects were made on the basis of an ad hoc inspection of

Figure 2.

Insert Figure 3 About Hare

Plotting the proportion of changed responses against the ranked scale

value for item sets demonstrates that the peak of inconsistency over occasions

for each group of subjects corresponds to the appropriate item set. Thus,

if a personality scalle is sufficiently homogeneous, the contribution to res-

ponse instability of the interaction between subject and item parameters can

be clearly displayed. As a general rule, however, graphs constructed for the

other scales of this study were not as symmetrical or "pretty" as Figure 3,

even with the advantage of ad hoc grouping, but they too supported the hypo-

thesis. 4
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The superfluousness of the "ceiling" argument can also be revealed

with a separate consideiation of extreme items, although most of the items

of the present study were not in the range typically defined as extreme

(i.e., most had endorsement values between .10 and .90). A restricted

analysis was performed using the most popular and least popular items

of the study and the comparable extreme subjects for each test. Combining

over tests, the mean proportion of the changed responses for those subjects

scoring in the lowest 10 per cent when responding to the 2 or 3 (depending

upon test length) most popular items, was .29. A parallel analyGis for

the highest scoring group on the least endorsed iteus indicated a propor-

tion of .30 changed responses. For comparison, the subjects in the score

interval containing the median changed .29 of their responses to items

with 2 values around .30.

In contrast, the subjects at the high end of the continuum changed

only .12 of their responses to items at the low end of the continuum, a

numerically identical proportion of changed responses was observed for

subjects at the kw end of the continuum, responding to items at the

high end.

In an even more restricted analysis, iteus that conformed to the

typical definition of extreme were selected-4a total of 13 items. The

one subject raw score gr.lup nearest each of these 13 iteus was then

considered for a total of only 21 subject-item interactions. Of these

21 interactions, however, 6 changed responses were observed for a mean

proportion of changed responses of about .29.
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In every analysis of this study, subjects typically changed about

30 percent of their responses to those items near their position on

the continuum, this statement holds regardless of the raw score of

the subject. It would seem that the stability of extreme scoring

subjects, or the stability of extreme items is not essentially different

from that of other subjects or items. Extreme subjects are apparently

equally variable in their responses to extreme items in their own

range on a scale as modal scoring subjects are to those items in their

range. The greater frequeney of response changes observed for modal

scoring subjects can be attributed to the greater frequency of itcms

withendorSements of--.40 to .60 on typical personality' tests.. A

parallel statement can be made for items.

24
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Cumulative Homogeneity

The second prediction of the study that the basic relationship

between psychological distance and response stability would be more

strongly confirmed with more homogeneous tests was only weakly supported

when the general index of test homogeneity (l-si/s?) was considered

(see Table 3). An examination of the reasons why this result was not

stronger will also reveal some of the virtues of the cumulative homogeneity

model for personality test research.

In order for a test to be homogeneous, it is necessary to have not

only a dispersion of person scores (which is essential in any measure of

individual differences), but it is also necessary to have a dispersion

of item endorsements. In terms of the indices of this study substantial

values of both rii and rpp are necessary for homogeneity, in one sense

it might be said that both rii and rpp contribute to general or total

homogeneity. Because the basic distance-stability prediction was tested

from two different reference positions (first from a subject orientation,

then from an item orientation), it was not essential that the general

index of test homogeneity be high in order to support the prediction

in any of the separate analyses.

TO illustrate, consider the method in which the index was computed

for the subject orientation. After the scale values were obtained for

subjects and items each subject was analyzed individually. The prediction

was that subject was more likely to change his responses to items near

his position on the continuum than to more distant items. In principle, the

subject's raw score (or scale position) is irrelevant to the prediction,

if every subject had earned exactly the same raw score (hence no dispersion

of persons, rii 0), the prediction should still be supported. Thus, the

25
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value of rii (to the extent that r is independent of r ) is irrelevant
PP

to fhe support of the basic distance-stability prediction, when the ori-

entation is from the frequency comparison of supporting or non-supporting

subjects.

On the other hand, if the items are not reasonably dispersed on the

continuum (i.e., if rpp is low), the distance from any subject to the

several items of the item cluster will tend to be nearly equal and a re-

striction of range effect tends to conceal the basic relationship. Thu-,

when the distance-stability test is from the subject orientation, the

effect appears strongest in those scales with a good dispersion of items,

i.e., high rpp. The dispersion of subjects, rii, is essentially unrelated,

and the general index is related only to the extent that it reflects the

contribution of rpp.

The relationship of the basic prediction through the item orientation,

line 2 of Table 3, is directly reversed from that of the discussion above.

The dispersion of items, rpp, is essentially unrelated to the support of

the prediction and the general index is related only to the extent that

it reflects the contribution of the dispersion of persons, rii. (The

contribution being low in these data as Table 2 indicates). The dis-

persion of persons is the essential aspect of demonstrating the distance-

stability effect from an item orientation as computed here.

Thus, at least for the study of response instability, two indices of

test adequacy are required. The traditional index of internal consistency

(rtt or KR-20 for dichotomous data) does not reflect the dispersion of

items, or the extent to which persons agree in their ordering of items, and

is not a complete description of test quality.
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It is most important to state that the relationship between distance

and stability can be more readily demonstrated as the homogeneity of the

test increases. (Paradoxically, the total contribution of small distances

to unreliable measurement should be much greater in heterogeneous tests

as items for heterogeneous testa tend to be selected on the basis of 2.

values around .50.)

Implications

The finding that response instability in personality measurement is

a joint function of subject and item score related parameters has impli-

cations in several areas of psychological measurement.

Subject Variability

Several investigators have tried to study individual differences in

variability using the number of changed responses on psychological tests

as an operational measure of variability (see Fiske and Rice, 1955, for

a review). Since the number of changed responses for a subject on a

psychological test has been demonstrated to be at least partially a

function of the number of items that are near his position on the construct,

and since most psychological tests tend to have distributions of items

that are clustered about mid-scale, it is clear that at least part of

the inter-test correlation of repponsd changes can be attributed to the

extent that the subject is scaled in the same area of the several tests.

Por example, if two measures are highly related, it is likely that a

subject who is centrally scaled on one will be centrally scaled on the

other and have relatively unstable response patterns to both instruments.

The more highly related the measures, the more likely Instability scores

will correlate over tests.



Tyler Page 27

Controlling Acquiescence in Practice

Several personality scales have attempted to control acquiescence

by keying half of the items True, and the other half False. Cronbach

(1942) has stated that acquiescence becomes operative when the subject

is in doubt as to the right answer for him. One situation in which the

subject may be uncertain about his response is when the item is too

close to his position on the continuum. That is, acquiescence may be

a set that is associated with small subject-item distances. To illustrate

how this effect can be a factor;consider, an extreme case in which the

alternate keying results in all of the items on the lower half of the

continuum being keyed True. In this situation a subject in the upper

regions of the continuum has no True-keyed items near his position on

the continuum and hence, would not exhibit acquiescence from this source

(he may still acquiesce because he doesn't understand the question, etc.).

The opportunity to acquiesce would be inflated for lower scoring subjects.

Thus, as a first approximation for controlling acquiescence in personality

scales, item keying should be systematically reversed in each region of

the continuum.

Subject Acquiescence

Acquiescence, as a variable of individual differences, has been

measured by counting the number of Yes-Yes (Agree-Agree, etc.) response

patterns to subsequent administrations of an item and its grammatical

reversal. Samelson (1964) and Rorer (1966) have emphasized the importance

of equivalent psychological scaling of the item and its reversal for

the identification of a true acquiescence response. Even if the item

and its reversal are equivalently scaled, however, normal subject
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variability may result in an acquiescent response pattera if thki itow aud

its reversal are both scaled near the subject's position on the continuum.

Thus, subjects located on the continuum near item clusters vIll appear

to be more acquiescent simply on the basis of normal variability. There-

fore, acquiescence scores based on the reversal paradigm may be, in part,

related to a joint function of the distributions of item endorsements and

of the subjects' scale positions.

Homogeneous versus Heterogeneous Tests

Small subject-item distances produce unstable, and hence, unreliable

measurement. Mast existing personality scales are heterogeneous and tend

to crawd a large number of items into the center of the psychological

continuum (with 2 values between .4 and .6). The effect of this practice

is to create a large number of unstable, unreliable measurements for

subjects with modal scores. Extreme scoring subjects are measured with

a greater degree of reliability, but with a decreasing amount of differ-

entiation, and hence, with decreasing validity. Of course, it can be

shown that even if test items tend to correlate weakly, this strategy

produces maximum validity (since there are typically more modal subjects).

If one subscribes to this logic, it is better to measure the ten subjects

at m1dscale with higher validity and the two extreme subjects with lower

validity since the total validity over the scale is then largest, as

Cronbach and Warrington (1952) suggest for ability tests.

For personality research, however, the surrender of uniform validity

and reliability over subjects to increase total validity is a false

economy. In many cases it is the extreme subjects in the sample that pro-

vide the clearest indications for the support or rejection of an experimental

hypothesis or a personality theory and good practice would require that
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the extreme subjects be measured as adequately as modal subjects.

There is no question but that the heterogeneous test is the best

predictor of a multidimensional criteria for practical applications.

For basic research in personality measurement, and particularly for measure-

ment in the service of personality theory, the cumulative homogeneity

model is the superior model. The researcher can have greater confidence

in his measures and can begin to exert control over same of the extraneous

factors that confound the measure of personality constructs. Clearly, as

the results of this study indicate, any investigation of the stability of

measurement, or any study that employs the test-retest paradigm, must

explicitly consider the issue of cumulative homogeneity.
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Table 2

STABILITY COEFFICIENTS AND FIRST ADMINISTRATION RANK
INTERCORRELATIONS OF THE HOMOGENEITY COEFFICIENTS

(l = 22 tests)

1.

2.

3.

1 - 82 /s2
e

r
PP

r

t

1

(.90)*

.80

.29

(.85)

-,20 (.86)

* Rank-order stability coefficients in diagonal

. 36
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Table 3

RANKARDER CORRELATIONS BETWEEN QUALITY CW PREDICTION FOR
SUBJECT AND ITEM ORIENTATIONS AND THE ECGREE OF TEST

HOMOGENEITY ( N m 22 tests)

1

Prediction

62 /62
e t

Homogeneity Indices
r

PP

Subject Orientation .40 .54* -.09

Item Orientation .11 -.03 .41

* p.05
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Figure 1: Representation of person and item
distributions on a psychological
continuum for a typical personality
test
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PERSONS

Seale
Value

eramENNV

Freq .

3

3.10 3

2.32 1

1.82 3

1.43 6

1.10 7

.81 3

.53 11

.27 16

.01 16

- .25 7

- .S1 6

- .79 10

-1009 8

-1.3 10

.1.83 10

-2.34 8

-3.13 3

6

Cannot Se Computed

CONTINUUM ITEMS

Raw
Score

Item Prop. Seal.N 137 n 18
No. Ind. latuo

13 .25 1.071$

17

16

.15

14

13

12

11

10

9

8

7

6

5

3

2

1

0

1 .26 1.02

7 .27 .98

8 .25 ....

.29 J4

d/rml: .30 .19

16 .40 .24

17 .41 .20

3 .43 .00

, .46 .07

4 .47 .11

10 .40 - .1S

S .40 .1$

10 .62 .90

11 .64 ... .98

IS .66 .1.07

6 .67 .1.17

12 .73 .1.51

Figure 2: Reach log scale estimates and
continuum relationehips of
persons and items for scale M
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Figure 3: Response instability and
subject-item interaction
on scale M


