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LISREL maximum likelihood confirmatory factor
analyses (J&ouml;reskog & S&ouml;rbom, 1984) were conducted
to explore the effects of two questionnaire formats
(grouping versus randomizing items) on the conver-
gent and discriminant validity of two sets of question-
naire measures. The first set of measures consisted of
satisfaction scales that had demonstrated acceptable
psychometric properties in earlier studies; the second
set of scales were job characteristics measures that had
shown discriminant validity problems in previous re-
search. Correlational data were collected from two

groups of employed business administration students
(N = 80 in each group) concurrently (Study 1) and at
two points in time (Study 2). The results of the anal-
yses showed that the grouped format was superior to
the random format, particularly with respect to the
weaker measures (the job characteristics scales). The
results also illustrated and supported the usefulness of
LISREL confirmatory factor analysis in studies of con-
vergent and discriminant validity. Index terms: con-

firmatory factor analysis, convergent validity, discrim-
inant validity, LISREL analysis, questionnaire formats,
scale validity.

Questionnaires are widely used in applied psy-
chological research and, of course, thousands of
different instruments exist. The typical format pre-
sents items measuring different constructs to re-
spondents in a randomized, unlabeled manner. Other
item presentation formats are rarely used. There
has been little research on whether format exerts

meaningful effects on the psychometric adequacy
of various measurement instruments, despite the
fact that format is probably one of the easiest char-
acteristics that might be changed on existing mea-
sures. Potentially, format changes could result in
psychometric improvements without requiring the
redevelopment of instruments or the expenditure
of much time or effort.

Randomization of the order of questionnaire items
is often assumed as necessary or desirable for mea-

suring instruments, without fully considering other
options or the possible consequences of randomi-
zation. Schriesheim and DeNisi (1980) have noted
that randomizing items makes sense when it is nec-
essary to disguise the true purpose of a measure to
reduce the impact of various response biases. How-
ever, randomizing items could also be dysfunc-
tional. If respondents are trying to provide accurate
answers, randomization makes the task more dif-
ficult and may therefore impair the validity of re-
sponses. This suggests that grouping and labeling
items measuring the same constructs may be ad-
vantageous ; such a format may break monotony
and lessen fatigue effects, for example, by pre-
senting respondents with many short questionnaire
subsections as opposed to several long subsections.
It may also help convince respondents that many
items are not simply duplicates, designed to &dquo;catch&dquo;
them in inconsistencies (Schriesheim & DeNisi,
1980).
Although not extensive, some research bears on

the effects of different item presentation formats.
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Baehr (1953) assessed the impact of grouping ver-
sus randomly distributing items measuring various
job-related attitudes. Almost identical attitude pro-
files were obtained using both formats, suggesting
no differences in measurement between the two
modes.

Schriesheim and DeNisi (1980) and Schriesheim
( 1981 a, 1981b) examined the effects of grouped
and labeled versus randomized items on the reli-

ability and validity of two leadership instruments.
Grouping and labeling items resulted in impaired
discriminant validity (Schriesheim & DeNisi, 1980)
and heightened leniency response bias (Schries-
heim, 1981a). Additionally, follow-up analyses
suggested that the impaired discriminant validity
was due to the heightened leniency effects (Schries-
heim, 1981b).

Solomon and Kopelman (1984) examined the
effects of grouping, grouping and labeling, and
randomizing items on internal consistency relia-
bilities. Using four samples and measures of per-
ceived job characteristics and personal satisfaction
(job, life, family, and self), modestly to moder-
ately higher internal consistency reliabilities were
obtained for the grouped format and the grouped
and labeled format than for the randomized format.
The results of these studies appear reasonably

consistent: Grouping or grouping and labeling items
measuring the same constructs may result in height-
ened response biases (such as leniency), producing
higher reliabilities and also impairing discriminant
validity (due to the effects of a common underlying
response tendency). These studies suggest that the
randomized format is superior for use in applied
psychological research, because although reliabil-
ity may be enhanced by grouping or grouping and
labeling, systematic error may be increased as well.

The prior studies do not, however, provide ad-
equate evidence for drawing firm and widely gen-
eralizable conclusions about the effects of item pre-
sentation format. The Baehr (1953) study involved
only a limited comparison of grouped versus ran-
domized item formats. The Solomon and Kopel-
man (1984) study used four different samples; thus
differences in format effects could have been due,
at least in part, to sample differences. Finally, the
Schriesheim and DeNisi (1980) and Schriesheim

(1981a, 1981b) studies all used the same small

sample and examined format effects only for lead-
ership scales. Because the leadership scales used
in these studies suffer from substantial leniency
effects (Schriesheim, Kinicki, & Schriesheim, 1979),
generalization of the results to other, less response
bias-prone research instruments is unclear.

Given that the existing empirical evidence merely
suggests that the randomized item presentation for-
mat may be superior to grouped formats, the cur-
rent investigation was undertaken. Two different
studies were conducted to explore format effects
on convergent and discriminant validity within the
same group at one point in time (Study 1), and on
convergent and discriminant validity within two
randomly-assigned subgroups at two points in time
(Study 2).

Study 1

Participants and Procedure

Participants in the first study were 80 students
enrolled in business courses at an Eastern univer-

sity. All participants had worked full- or part-time
within the previous year, and their most recent job
experiences were used as the referents in com-

pleting the study instruments. Participation was
voluntary and respondents were guaranteed ano-
nymity ; assignment to the two conditions was on
a random basis.

Study 1 compared responses to grouped and ran-
domized measures obtained from the same indi-

viduals, thereby controlling for respondent effects.
In this study, scale formats were treated as meth-
ods. In half the cases (N = 40), the first part of
the questionnaire included randomized satisfaction
scales and grouped job characteristics scales; the
second part consisted of grouped satisfaction scales
and randomized job characteristics scales. In the
other half of the cases (N = 40), the first section
consisted of grouped satisfaction scales and ran-
domized job characteristics scales; the second sec-
tion consisted of randomized satisfaction scales and

grouped job characteristics scales. (Within these
two groups, the instruments were also counterbal-
anced with respect to presentation order-first the
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satisfaction scales and then the job characteristics
scales, and vice-versa.)

Measures

Job characteristics scales. Two sets of mea-
sures were used. The first consisted of five job
characteristics scales from the Job Diagnostic Sur-
vey (JDS; Hackman & Oldham, 1975). These scales
have had notable discriminant validity problems in
previous research (Dunham, Aldag, & Brief, 1977;
Pierce & Dunham, 1978); including them permitted
the examination of format effects for scales with
known psychometric problems. The five JDS scales
measure the perceived &dquo;core job dimensions&dquo; of
Autonomy (A), Variety (v), Significance (s), Iden-
tity (1), and Feedback from the job (F). In the grouped
version, items relating to each job dimension were
grouped together and labeled; in the randomized
version, the 15 items were randomly distributed,
so that no indication was given of the dimension
each was measuring.

Satisfaction measures. The second set of mea-
sures consisted of four satisfaction scales exam-

ining Life, Self, Job, and Family satisfaction. All
scales used a five-point (Likert) response format,
with alternatives ranging from &dquo;strongly agree&dquo; to
&dquo;strongly disagree&dquo;. These scales were selected
for investigation because they were expected not
to suffer from discriminant validity problems (un-
like the JDS scales), as they came from fairly di-
verse content domains and had not previously shown
psychometric deficiencies.

Life satisfaction (LS) was measured by two items
similar to those used by the Survey Research Cen-
ter’s quality-of-employment surveys (e.g., &dquo;In

general, I am satisfied with the way I spend my
time these days&dquo;; Robinson & Shaver, 1973), plus
two additional items which were developed in prior
research (Kopelman, Greenhaus, & Connolly, 1983).
Self-satisfaction (ss) was measured by two items,
one identical to an item from the Rosenberg (1965)
scale and one similar to an item from that scale.

Job satisfaction (is) was measured by the three-
item JDS general satisfaction scale (Hackman &

Oldham, 1975).
Family satisfaction (FS) was measured by three

items which basically restated the general job sat-
isfaction scale, substituting the word &dquo;family&dquo; for
&dquo;job&dquo; (e.g., &dquo;I frequently think I would like to
change my family situation&dquo;). In the grouped ver-
sion of the questionnaire, items pertaining to each
of the four satisfaction areas were grouped by area
and labeled; this was not done in the randomized
version.

Data Analysis

Internal consistency reliability. Coefficient al-

pha internal consistency reliabilities were first com-
puted for all the measures of Study 1; no statisti-
cally significant differences were found between
the grouped and randomized scale reliabilities. Of
the 18 computed coefficients, the 3 lowest were
.59, .65, and .69; all others exceeded .70. Thus,
while 3 coefficients were lower than desired, the
scales were generally of adequate reliability for
meaningful data analyses (Nunnally, 1978).

Convergent and discriminant validity. The

multitrait-multimethod matrix framework first sug-
gested by Campbell and Fiske (1959) for exam-
ining the validity of an instrument was employed.
However, rather than using Campbell and Fiske’s
largely nonstatistical assessment criteria, the anal-
yses were performed by LISREL m maximum like-
lihood confirmatory factor analysis (Joreskog &

Sorbom, 1984), employing the procedures outlined
by Widaman (1985) and recommended by Schmitt
and Stults (1986). Confirmatory factor analysis was
employed because it allows the examination of the
grouped and random scales separately. This is not
possible in rival approaches, such as Kavanagh,
MacKinney, and Wollins’ (1971) analysis-of-var-
iance approach (Schmitt & Stults, 1986).

First, a full matrix model (Model 3C in Wida-
man’s taxonomy) was fit to the multitrait-multi-
method correlation matrices,’ using Rindskopf’s
(1983) parameterization technique (Widaman, 1985,

’To conserve space, the input correlation matrices are not pre-
sented here; they are given in a preliminary analysis of these
data (Schriesheim, Kopelman, & Solomon, in press) which used
weaker and more traditional analyses (and reached different
conclusions than those presented here).
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pp. 10-11). This full model consisted of three in-
dependent sets of factor components: trait, method,
and unique factors. Each measured variable was
specified as having a loading on one trait, one
method, and one unique factor, with no inappro-
priate or cross-loadings (see, e. g. , Table 1). Fol-
lowing convention, the trait factors were allowed
to be correlated with each other but not with the
method or unique factors, and the methods were
allowed to be correlated only between themselves.
The unique (random error) factors were specified
as uncorrelated among themselves or with any other
factors.

The goodness of fit of this full model to the data
was assessed by a chi-square likelihood test (J6-
reskog & Sorbom, 1984) and by Bentler and Bo-
nett’s (1980) rho and delta indices. Rho (p) is a

relative index of the off-diagonal covariation among
observed variables which is explained by a model;
delta (A) is an absolute measure representing the
proportion of off-diagonal covariance independent
of degrees of freedom (see Schmitt & Stults, 1986,
pp. 13-14). Following Widaman (1985) and Schmitt
and Stults (1986), the full model was considered
acceptable if the chi-square probability exceeded
.05 and both p and A were .90 or greater.
To test for convergent and discriminant validity

and method bias effects, the full model described
above was then compared to three additional models
by first estimating those models and then calculat-
ing the differences in x2, p, and A between each
rival model and the full model. The first rival model
consisted of only method and unique factors-with
no trait factors (Widaman’s Model 1 C)-and as-
sessed the lack of convergent validity. The second
rival model (Model 2C) was identical to the initial
full model except that all trait intercorrelations were
constrained to 1; this model assessed the lack of
discriminant validity. Finally, the third rival model
(Model 3A) included no method factors and as-
sessed the presence of method bias effects. Fol-

lowing Widaman (1985), x2 differences with prob-
abilities in excess of .05 or differences of .01 or

greater in p or A were considered to indicate that
a rival model provided a more meaningful fit to
the data than did the initial model.

Results

Satisfaction measures. Tables 1 and 2 present
the LISREL-estimated full model results for the sat-
isfaction and job characteristics scales, respec-
tively ; Table 3 presents the analyses comparing
these models to those indicating a lack of conver-
gent and discriminant validity and the presence of
method bias.

As shown in Tables 1 and 3, the confirmatory
analysis of the satisfaction scales indicates an ex-
cellent fit of the initial full model to the data

(X2 = 8.86, p = .12; p = .94; A = .98), and in-
dicates that meaningful convergent and discrimi-
nant validity and method bias effects are present
(all p and A differences were -.07 or less). Fur-
thermore, examination of the trait intercorrelations
(Table 1) does not suggest any need to eliminate
or combine trait factors (i.e., to hypothesize and
estimate other initial structural models).

Averaging and squaring the factor loadings shown
in Table 1 (to examine variance attributable to trait,
method, and unique factors) shows that for the
eight satisfaction measures, trait factor variance

accounts for 75% of the total variance. Further-

more, method factor variance averages only 12%
and error factor variance only 14% (the sum ex-
ceeds 100% due to rounding error). The grouped
scales have a higher average percentage of trait
variance than do the random scales (78% vs. 71 %,
respectively), and less method variance (7% vs.
18%). However, the grouped scales show slightly
more error (16% vs. 12%). Overall, this analysis
suggests some advantage for the grouped format
for the satisfaction scales, as they have greater trait
and less method variance than do the random scales.

Job characteristics scales. Tables 2 and 3 pre-
sent the confirmatory analyses relevant to the job
characteristics measures. Again, these results in-
dicate an excellent fit of the initial full model to

the data (X2 = 5.02, p = .99; p = 1.09 ; A = .99),
and indicate that meaningful convergent and dis-
criminant validity and method bias effects are pres-
ent (all p and A differences were 10 or less).
The trait factor intercorrelations (see Table 2)

show that it was necessary in this analysis to con-
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Table 1
Parameters Estimated in the Confirmatory Analysis of the Study 1

Satisfaction Scales With Four Trait and Two Method Factors

*Fixed values.

strain the Variety-Feedback trait factor intercor-
relation at .99 to obtain parameter estimates within
bounds (i.e., with absolute values less than or equal
to 1),2 and that the Autonomy-Feedback intercor-
relation was estimated to be 1. Although this sug-
gests that several other models might be examined,
further analyses indicated that they did not provide
meaningfully better fit to the data. Constraining the
Variety-Feedback parameter at 1 did not produce
a better fit. Poorer fits were obtained by eliminating
the Feedback trait factor and examining three new
models with both the grouped and random Feed-
back measures loading on (1) the Variety trait fac-
tor, (2) the Autonomy trait factor, and (3) both the

2The footnotes to Tables 3, 6, and 8 show all parameters in the
analyses that were constrained so as to produce within-bounds
estimates (Widaman, 1985); other than in this instance (the .99
Variety-Feedback correlation), they all involved the method

correlations of the rival models (which were all constrained at
1; other values uniformly produced poorer model fits).

Variety and Autonomy trait factors. This suggests
that the original full model was an acceptable por-
trayal of the job characteristics data.

Analysis of the results in Table 2 shows that the
job characteristics scales are of poorer psycho-
metric quality than are the satisfaction scales. Here,
trait factor variance accounts for 43% of the total
variance in the 10 job characteristics measures,
while method factor variance accounts for 35% and

error explains 23%. This poor showing relative to
the satisfaction scales is due largely to the random
job scales rather than the grouped scales. The

grouped scales average 51 % trait variance, as com-
pared to only 35% for the random scales. Both
have approximately equal method variance (36%
for the grouped and 34% for the random), while
the grouped job scales have only 16% error vari-
ance, as compared to 30% for the random scales.
This pattern is similar to-but stronger than-that
found for the satisfaction scales, indicating a con-
siderable advantage for the grouped job character-
istics scales over the random scales.
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Table 2
Parameters Estimated in the Confirmatory Analysis of the Study 1

Job Characteristics Scales With Five Trait and Two Method Factors

*Fixed values.

Discussion

The results presented above show that grouping
may have a beneficial effect on psychometric ad-
equacy, particularly for measures with a history of
convergent and discriminant validity problems
(Dunham et al., 1977; Pierce & Dunham, 1978).
However, because the findings of a single study
may be due to various artifacts, a second study was
undertaken.

Study 2

As Schneider and Dachler (1978) have noted,
&dquo;when a measure is employed in a time-based mode,
stability (’retest reliability’), not internal consist-
ency, is the critical index of reliability&dquo; (p. 650).
For this reason, and because it is desirable to rep-
licate confirmatory analysis results (Schmitt & Stults,
1986), Study 2 explored format effects over time.

Schneider and Dachler (1978) conceptualized two
administrations of an instrument (separated by time)
as two measurement methods or sources; therefore,
a standard multitrait-multimethod matrix analysis
can be used to examine test-retest reliability as
&dquo;convergent stability&dquo; (&dquo;convergent validity&dquo; in
Campbell and Fiske’s terminology) by assessing
overall respondent agreement across administra-
tions of an instrument and its scales. Discriminant

validity can be assessed by examining within- and
across-administration scale intercorrelations, and
method or source bias can be assessed on the basis

of respondent x administration variance over scales.
The principal advantage of treating test-retest
administrations in this manner is that it allows an

assessment of the relative magnitudes of score sta-
bility and scale independence (discrimination) in
comparison with source or method bias. This, of
course, is useful as another way of assessing the
merits of grouping or randomizing questionnaire
items on psychometric quality.
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Table 3
Goodness-of-Fit Indices for the Study 1 Confirmatory Models

’For this analysis, the correlation between methods was constrained at 1.0.
bFor this analysis, the Variety-Feedback factor correlation was constrained
at .99 (see Table 2).

Participants and Procedure

The participants in the second study were 80
different business students from the same Eastern

university as the first study. The questionnaire ref-
erents, anonymity guarantees, and administration
procedures were identical, and the respondents were
randomly assigned to the two conditions.

In this study, format effects on scale score sta-
bilities were examined by treating instrument
administration times as methods. Participants were
twice administered the same set of randomized or

grouped questionnaire versions at 5- to 8-week in-
tervals. Half of the participants (N = 40) received
a randomized satisfactions instrument and a grouped
job characteristics instrument for both administra-
tions, while the other half (N = 40) received a

grouped satisfactions instrument and a randomized
job characteristics instrument at both administra-

tions (within these two groups, the instruments were
also counterbalanced with respect to presentation
order) .

Measures and Analysis

The measures used in Study 2 were identical to
those employed in the first study. The data-analytic
methods used were also identical, except as noted
below.

Results

Internal consistency reliabilities. The coeffi-

cient alpha reliability estimates obtained for Study
2 were very similar to those of Study 1. Again, no
reliability differences were statistically significant,
so that neither format appeared preferable with re-
spect to internal consistency reliability.
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Satisfaction scale results. With respect to con-

vergent and discriminant validity, the general re-
sults of Study 1 were further supported by the con-
firmatory analyses of Study 2. Tables 4 through 6
present these results for the satisfaction measures,
while Tables 7 through 9 present results for the job
characteristics scales.
As shown in Table 6, the goodness of fit of the

initial model to the grouped satisfaction scales is
quite satisfactory (x2 = 7.21, p = .21; p = .92;
A = .96), as is that for the random measures

(X2 = 2. 11, p = .83; p = 1.10; A = .99). The in-
tercorrelations among the grouped satisfaction trait
factors shown in Table 4 do not suggest the ne-

cessity of trying other initial models, nor do those
shown in Table 5 for the random satisfaction scales

(testing several alternative initial models supported
this conclusion). Testing the initial grouped and
random models (Tables 4 and 5) against the three
rival models shows meaningful convergent and dis-
criminant validity, as well as meaningful method
bias effects (see Table 6).

The factor loadings shown in Table 4 indicate
that 73% of the grouped satisfaction scale variance
is accounted for by the trait factors, but only 13%
is attributable to method factors and 15% to random
error. Furthermore, the average Fisher z-trans-

formed intercorrelation (McNemar, 1969) between
trait factors is only .44 (the highest r = .84), in-
dicating reasonable discriminant validity. Almost
identical results were obtained for the randomized
satisfaction scales. Here (see Table 5), 72% of the
total variance is attributable to the trait factors, with
only 15% due to methods and 14% to error. The
average trait factor r in this analysis is identical to
that for the grouped scales (.44), and the highest
r is a more modest .73. These results, then, suggest
good measurement properties for the satisfaction
measures as a set and no advantage for either the
grouped or random formats.
Job characteristics scale results. The results

for the job characteristics measures, as shown in
Tables 7 through 9, are quite different from those
for satisfaction. Here, the initial model fits the

Table 4
Parameters Estimated in the Confirmatory Analysis
of the Study 2 Grouped Satisfaction Scales With

Four Trait and Two Method Factors

*Fixed values.
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Table 5

Parameters Estimated in the Confirmatory Analysis of the Study 2
Random Satisfaction Scales With Four Trait and Two Method Factors

*Fixed values.

grouped job scales well (X2 = 15.92, p = .32;
p = .97; A = .94), and the pattern of trait factor
intercorrelations is very moderate (mean = .17;
highest = .67). This does not suggest the necessity
of searching for better-fitting initial models and,
as a consequence, none was examined.

Testing the initial grouped job scales model (Ta-
ble 7) against the three rival models (Table 8) shows
them to have meaningful convergent and discrim-
inant validity, as well as meaningful method bias.
The trait factors account for 48% of the total grouped
job scale variance, with the method factors ex-
plaining 35% and random error 17%. Although
these are less favorable results than those for both
the grouped and random satisfaction measures, they
are very close to the variance percentages estimated
for the Study 1 analysis of the grouped job scales
(the corresponding results were 51%, 34%, and
16%). Again, these data suggest that the satisfac-
tion scales are better measures than the job char-
acteristics scales.
The results for the random job characteristics

scales further support this conclusion, as well as

the possibility that grouping may improve the psy-
chometric quality of weaker measures. The initial
model does not fit the random job scales very well.
In fact, the statistics presented in Table 8 show a
rather poor fit (X2 = 171.26, p = .00; p = - .08;
A = .67). In an attempt to find a satisfactory initial
model, more than 100 additional separate LISREL

analyses were undertaken. These were guided by
the results from exploratory factor and component
analyses, beginning with models that were closest
to the initial model, and progressing to simpler ones
(involving various combinations of five, four, three,
and two trait factors, with two, one, and zero method
factors).

These exploratory factor analyses used both the
principal factor (with RZ communality estimates)
and principal components methods, with varimax
and promax (Hendrickson & White, 1964) rota-
tions as suggested by Gorsuch (1974), Harman
(1976), and Rummel (1970) for complex data. The
principal factor analyses produced ultra-Heywood
(1931) solutions when attempts were made to ex-
tract more than three factors. The factor eigenval-
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Table 6

Goodness-of-Fit Indices for the Study 2 Satisfaction Scales Confirmatory Models

’For this analysis, the correlation between methods was constrained at 1.0.

ues (5.63, 1.36, 1.01, .59, .48, .42, .23, .14, .13,
and .01) and a scree plot (Cattell, 1966) also sug-
gested the presence of only three factors.

Because none of these analyses produced both
fully acceptable within-bounds estimates and a sat-
isfactory fit to the data, various additional &dquo;patch-
up&dquo; designs were tried, including models with five,
four, three, and two trait factors. These additional

designs included
1. Kenny’s (1976) method that eliminated the

method factors and allowed two sets of cor-
related within-method error;

2. A modification of the Kenny (1976) procedure
with error also allowed to be equally correlated
across the unique factors;

3. Marsh and Hocevar’s (1983) procedure that
sets uniqueness factor loadings equal to com-

munalities estimated from principal compo-
nents analyses (two-, three-, four-, and five-
factor communality models were examined);
and

4. Combinations of the third approach with the
first two approaches.

None of these analyses produced satisfactory re-
sults. Because an acceptable initial confirmatory
model could not be identified, Table 9 instead pre-
sents the results of a promax-rotated three-factor
principal components analysis of these data, as well
as a five-factor solution (for these analyses, vari-
max rotations produced virtually identical results).
As indicated above, the three-factor results better

portray the data, but the five-factor results are shown
because of the a priori dimensionality of the job
characteristics scales (principal components results
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Table 7
Parameters Estimated in the Confirmatory Analysis of the Study 2

Grouped Job Characteristics Scales With Five Trait and Two Method Factors

*Fixed values.

are shown for comparability between the three- and
five-factor results because of the problems en-

countered with the principal factor analyses).3
Table 9 presents the oblique-rotated pattern load-

ings and the factor intercorrelations for the three-
and five-factor solutions (the loadings in excess of
1.0 are due to their obliqueness). As shown in
Table 9, a clear lack of discriminant validity occurs
among the Variety, Autonomy, and Feedback scales
for the three-factor solution. In the three-factor so-

lutions, these scales (at both administrations) have
high (.50 or greater) loadings on the same factor
(I); the Administration 1 Feedback scale also has

a high loading on Factor II, and the Administration
2 Variety scale has a moderate Factor III loading.

3More detailed information concerning the various attempted
analyses is available from the authors on request.

The Identity scales fare much better, with both
administrations’ measures having only large load-
ings on Factor III (and none on the other factors);
although the Administration 2 Variety scale also
loads on this factor (III), the loading is moderate.
A similar pattern is evident with the two admin-
istrations of the Significance scales, as these have
their sole meaningful loadings on Factor II and only
the Administration 2 Feedback scale loads highly
on this factor as well.
The five-factor results shown in Table 9 appear

in some ways even poorer. Not only are con-
founded factors obtained, but several of the scales
do not meaningfully load on the same factors across
the two administrations (the Variety and Identity
scales, in particular). These results, then, taken in
conjunction with those for both the grouped job
scales and both sets of satisfaction scales, indicate
clearly that the grouped format generally improved
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Table 8
Goodness-of-Fit Indices for the Study 2 Job Scales Confirmatory Models

’For this analysis, the correlation between methods was constrained at 1.0.

Table 9
Promax-Rotated Principal Components Analyses
for Study 2 Random Job Characteristics Scales
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measurement quality in Study 2, particularly for
the psychometrically weaker job characteristics
scales. Although difficulties were encountered in
analyzing the random job scales in Study 2, the
overall pattern of results seems sufficiently clear
to draw this conclusion.

Discussion and Conclusions

Previous research has suggested that grouping
items may improve scale internal consistency re-
liabilities while impairing scale discriminant valid-
ity. The results of the current two studies do not
support these conclusions.
The present evidence suggests that grouping items

does not significantly enhance internal consistency
reliabilities, nor does it necessarily result in im-
paired discriminant validity. In fact, the confir-

matory factor analyses suggested that grouping may
enhance the convergent validities of measures with-
out impairing discriminant validity or seriously in-
creasing method bias effects. Overall, these results
suggested a reasonable improvement in psycho-
metric quality (both convergent and discriminant
validity) for scales with previously documented
problems (the job characteristics scales).

Because the present evidence suggests that

grouping items may improve the psychometric
properties of weak measures, further studies of for-
mat effects should be conducted. In particular, re-
search might profitably explore format effects in
different measurement domains (other than satis-
faction and job characteristics) and under different
conditions, perhaps for scales with varying levels
of psychometric adequacy.
The current research also supports the assertions

of Schmitt and Stults (1986), Widaman (1985), and
others: that confirmatory factor analysis is a sen-
sitive analytic technique for this type of research,
and that future research in this domain would be

well advised to use this approach (perhaps as the
main data-analytic technique). However, regard-
less of the methodology employed, researchers

should not be content with the current psychometric
properties of their instruments; they should seek to
improve all measures by whatever means possible
(Schriesheim & DeNisi, 1980). Because improve-

ments in psychometric adequacy appear possible
from use of the grouped questionnaire format, fu-
ture research exploring its usefulness in other do-
mains seems both necessary and desirable.
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