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ABSTRACT: In an increasingly complex and changing
business environment, creativity is becoming recog-
nized as a critical success factor for organizations. The
identification of attitudes toward creativity and the
subsequent development of creative thinking are im-
portant mechanisms for organizations to encourage
creativity across all employees. Employee attitudes
toward creativity can indicate their potential for be-
having in a creative manner, and organizations that
can incorporate creativity into their organizational
culture can further encourage creative thinking. This
research extended previous research that had identi-
fied 2 divergent thinking attitudes related to organiza-
tional creativity. Three additional attitudes were
identified as "valuing new ideas," "creative individual
stereotypes," and "too busy for new ideas," using
various psychometric and substantive analyses with 2
large samples including both business students and
employees of industrial organizations. Basic scales
were established to measure all 3 attitudes and future
work to finalize the scales was laid out. This research
also provided a psychometric methodology for identi-
fying and developing measures of variables associated
with creativity attitudes and behaviors. This frame-
work may be useful to other researchers.

The importance of creativity to the well being of society'
as a whole is becoming increasingly recognized and
emphasized (e.g., Mumford & Gustafson, 1988). Orga-
nizations, major components of society, are no excep-
tion. Creativity is a necessary requirement for
organizational effectiveness. Mott's (1972) compara-
tive research showed that effective organizations are
simultaneously efficient and creative. Efficiency means
routinizing and optimizing well-established procedures
to provide goods or services with the highest quantity
and quality for the organization's customers at the low-

est cost possible. Organizational creativity means delib-
erately changing procedures to make new, superior
levels of quantity, quality, cost, and customer satisfac-
tion possible. Both improved and new methods and
goods and services result from creativity. Fortunately,
there are methods for enhancing and maintaining the
creativity of organizations (e.g., Amabile &
Gryskiewicz, 1989; Rickards & Jones, 1991). Positive
results for employees from increasing organizational
creativity include greater motivation, job satisfaction,
and teamwork (Basadur, 1993). An example of employ-
ees applying creative thinking skills and attitudes to
boost profits in recessionary times is detailed in Basadur
and Paton (1993).
The most effective methods for enhancing and main-

taining organizational creativity recognize that creativ-
ity is multifaceted. For one thing, there is no single
agreed-on definition of creativity that in itself makes the
study and measurement of creativity difficult and com-
plex (Besemer & O'Quin, 1993). One reason that cre-
ativity is multifaceted is because so many factors
contribute to its development and expression. Runco
(1993) classified these factors as personal (such as
cognitive, motivational, and attitudinal), social, and
environmental. Another popular way of approaching
the study of creativity is to divide it into the "Four
Ps"-product, person, press, and process. Most re-
search focuses on one of these four divisions. Briskman
(1980), Jackson and Messick (1964), and O'Quin and
Besemer (1989), for example, focused on understand-
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development of creative thinking are important mech-
anisms for organizations to encourage creativity across
all employees. The linkage between attitudes and be-
haviors has been well recognized. For example,
Basadur et al. (1982) conducted a field experiment in
an industrial research organization and found that ap-
propriate practice-oriented training resulted in im-
provements in divergent thinking attitudes that
accompanied improvements in divergent thinking prac-
tice and in creative performance. Participants practiced
synchronizing the two skills of divergence and conver-
gence for hypothetical as well as real problems through-
out the three phases noted earlier. They received the
opportunity to experience gains and evidence of the
value of such specific thinking skills and attitudes such
as being "less likely to jump to conclusions as to what
is the real problem" and "more open-minded to new
ideas and approaches"; "reacting more positively to
new, unusual product ideas"; "being less prone to neg-
ative evaluation during idea generation"; "achieving
higher quantity and quality of problem finding"; "being
more likely to consider different problem definitions
prior to choosing one as best"; and "being more likely
to pause to try new, unusual approaches."
In two later field experiments, similar training posi-

tively affected divergent thinking attitudes in manufac-
turing engineers (Basadur, Graen, & Scandura, 1986)
and in a broad cross-section of organizational members
from various functions, hierarchical levels, and types of
industries (Basadur, Wakabayashi, & Graen, 1990).
Kraut's (1976) training model suggested a causal

chain of attitude change leading to performance change.
Fishbein and Azjen's (1975) theory of reasoned action
suggested that behavior can be predicted by individual
attitudes and social norms. Basadur and Finkbeiner
(1985) modeled how divergent thinking attitudes en-
hance divergent thinking skills. (They also identified
and established scales to measure two such attitudes
labeled Preferencefor Ideation and Tendency to [Not]
Make Premature Critical Evaluations of Ideas. This
measure was called the Basadur 14 Item Preference
Scale.) Therefore, by extension, employee attitudes to-
ward creativity can indicate their potential for behaving
in a creative manner. Moreover, organizations that can
incorporate creativity into their organizational culture
can further encourage creative thinking. The first step
in this process is the identification of attitudes toward
creativity.

ing the product of creative efforts. Kirton (1976),
MacKinnon (1962), and Myers (1962) addressed the
relation between personality and creative behavior, and
Guilford (1968) addressed the cognitive aptitudes and
abilities that are associated with various kinds of (po-
tentially creative) thinking. The study of environmental
presses has been pursued by Albert (1983), Amabile
(1990), Amabile and Gryskiewicz (1989), Andrews and
Farris (1972), Baker, Wi nkofsky , Langmeyer, and
Sweeney (1976), and Harrington (1990), among others.
The focus on process is apparent in research model-

ing creativity as a creative problem-solving process.
Divergent thinking has long been credited with being
an important aspect of creative thinking and problem-
solving processes (Guilford, 1967; Meadow, Parnes, &
Reese, 1959; Parnes & Meadow, 1959, 1960). Some
researchers and practitioners in the field of creative
thinking and problem solving use conceptual process
models that involve both divergent and convergent
thinking. Rickards (1994) identified models that con-
sider both divergent and convergent thinking in multi-
ple phases called complete processes of creative
problem solving (cf. Basadur, Graen, & Green, 1982;
Isaksen & Treffinger, 1985; Osborn, 1963; Parnes,
Noller, & Biondi, 1977; Treffinger, Isaksen, &Dorval,
1994).
Basadur et aI.' s (1982) creative problem-solving pro-

cess has three different phases: problem finding, prob-
lem solving, and solution implementation. In each of
these phases, a two-step thinking process called ide-
ation-evaluation occurs. Ideation is the generation of
options, different points of view, and perceptions of
facts and ideas without any critical judgment or analy-
sis. This constitutes the divergent aspect of the process.
Evaluation, on the other hand, is the judgment and
selection of these freely generated thoughts. This is the
convergent aspect. These two opposite kinds of think-
ing skills are synchronized throughout the three phases.
Training in Basadur et aI.' s model (as well as the other
complete process models mentioned earlier) is typically
geared toward practice rather than abstract discussion.
Participants are trained to acquire skills in various tech-
niques and processes of both divergent and convergent
thinking.
In an increasingly complex and changing business

environment, creativity is becoming an even more crit-
ical success factor for organizations. Thus, the identifi-
cation of attitudes toward creativity and the subsequent
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Purpose of This Study

The purpose of this study was to confirm the dimen-
sionality of two scales measuring additional divergent
thinking attitudes pertaining to creative thinking and
problem solving. These were identified by Basadur and
Finkbeiner (1983, 1985) and labeled Valuing New Ideas
and Belief That Creative Thinking Is (Not) Bizarre.
Basadur and Robinson (1993) identified the lack of
creative thinking and problems skills of managers as
one of the biggest blockages to managing change and
innovation in organizations. In addition, virtually all
of the most important barriers to the effective man-
agement of technology identified by Basadur,
Federowicz, and Potworowski (1988) were related to
organizational members' attitudes and behaviors con-
cerning creative change. The ability to identify and
measure these two attitudes is the first step in develop-
ing and improving these skills through training and
organizational enhancement.
This study focused on analyzing these two scales

using both student and manager samples. This informa-
tion is important because it identifies managers'
attitudes related to skills in innovation and the manage-
ment of technology. Managers with more positive
attitudes could be encouraged to participate in activities
where these views can be optimized for the company.
Alternatively, managers with less positive attitudes
could participate in training to improve their attitudes
and skills. Thus, the understanding and measurement of
these attitudinal concepts provides a pathway to in-
creasing managers' and companies' success.

Background

Although Basadur and Finkbeiner (1983, 1985) iden-
tified four divergent thinking (ideation) attitudes (pref- .
erence for ideation, tendency to [not] make premature
critical evaluations of ideas, valuing new ideas, and
belief that creative thinking is [not] bizarre), additional
studies of validity and reliability have focused on the
first two attitudes. The 14 Item Preference Scale has
been used in subsequent research (Basadur et aI., 1986;
Basadur et aI., 1990; Basadur, Wakabayashi, & Takai,
1992; Runco & Basadur, 1993); however, no research
has been conducted to confirm the dimensionality of the
scales for the latter two attitudes. As discussed earlier,

differentiating among the four concepts would help
organizations and individuals better understand specific
divergent thinking attitudes and processes that affect
innovation. This information would in turn increase our
understanding of how training in creati ve thinking
and problem solving works, thereby increasing its
effecti veness.

Method

The study consisted of two phases, with the psycho-
metric analysis first and the substantive analysis sec-
ond. A student sample was used in the first part to
provide the large sample size necessary for the psycho-
metric analysis. This consisted of determining the reli-
ability and validity of the scales using classical test
theory techniques (i.e., descriptive statistics, test-retest,
Cronbach's alpha, and item intercorrelations) and mod-
ern test theory techniques (i.e., confirmatory factor
analysis [CFA]). After the development of the scales
based on the student sample, the results were compared
to managerial samples to determine if the scales were
applicable in actual organizations. The second phase of
the study focused on measuring before and after training
effects using the scales to determine if expected attitudi-
nal improvements were obtained.

Samples

Therewere two samples in this study. The first sam-
ple consisted of undergraduate students enrolled in un-
dergraduate business courses. Students (N = 522) were
asked to fill out two questionnaires (Forms I and 2 of
the 24 Item Preference Scale, which were identical) 2
weeks apart. Cases with missing data were eliminated,
which reduced the sample size to 389 for the CFA. For
the test-retest reliability, missing data between the two
administrations of the questionnaires reduced the sam-
ple size for that analysis to 203. This provided the basis
for the initial psychometric work conducted on the
scale. After the second administration of the question-
naire the students were debriefed.
The second sample (N = 218) consisted of employees

(middle and lower management) drawn from several
moderate-size business organizations (including a soft
drink manufacturer, an electronic parts manufacturer,
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and a motorist roadside assistance service company) to
provide a heterogeneous sample for cross validation
evidence and to explore substantive relations. These
employees had the opportunity to respond to the scales
as part of a company-sponsored creative problem-solv-
ing training program that will be described later. Due to
missing data and some employees not having the op-
portunity to fill out all of the scales, the sample sizes
ranged from 98 to 210. The variations in sample size
across organizations (i.e., some had fewer participants
in the training programs) made it necessary to combine
the data across organizations. Previous research
(Basaduretal., 1986; Basaduretal., 1990) has indicated
that these attitudes do not differ based on organization
type. The employees filled out the 24 Item Preference
Scale and the 14 Item Preference Scale before and after
training. The employees were similarly debriefed after the
training. Demographic data were not available for the
samples.

Questionnaire

The 12 highest loading items identified by Basadur
and Finkbeiner (1983) on each of the Valuing New
Ideas and Belief That Creative Thinking Is (Not) Bi-
zarre factors were combined into one new questionnaire
alternating items from each factor. The questionnaire
used a Likert-style 5-point scale format ranging from 5
(strongly agree) to 1 (strongly disagree) and was called
the 24 Item Preference Scale. All the items are dis-
prayed later in Table 2. Typical items for Valuing New
Ideas were "ideas are fundamental to decision making,
and as such should not be taken for granted" and "when
I get a new idea, I really get excited." Typical items for
Belief That Creative Thinking Is (Not) Bizarre were
"really creative people are never very organized" and
"truly creative people also lead unusual life styles."

Debriefing Procedure

Participants were given the following information
both verbally and as a handout after the second admin-
istration of the 24-item questionnaire:

One of the important subjects we learn about in Organ-
izational Behavior is reliability of measuring instru-
ments. One way of determining the reliability of an

instrument is "test-retest"; we correlate measurement
data yielded by the instrument at two different times,
fairly close together (but not close .enough to permit
memory to be the key factor) to see if the instrument
gave similar results the two times. ... The 24 Item
Preference Scale is an experimental scale attempting to
measure two attitudinal factors indicated by previous
research to be related to "ideation" (or "divergent
thinking") skill. The two factors (attitudes) are "valu-
ing new ideas" and "belief that creative thinking is (not)
bizarre." Two other attitudinal factors related to ide-
ation have already been equipped with reliable measur-
ing instruments; these are "preference for ideation" and
"tending to (not) make premature critical evaluations
of ideas." The latter two together comprise the 14 Item
Preference Scale which was published in 1985 .... If
this 24 item scale proves decently reliable on a test-re-
test basis and passes other reliability tests for internal
consistency and scale independence, then it, or a mod-
ified version of it, will move on to validity testing. In
validity testing, we attempt to find evidence that the
scale is measuring what it purports to measure. One
way to do this in field research is to share that managers
and other members of an organization who are per-
ceived to be relatively higher or lower in "valuing new
ideas" and "belief that creative thinking is (not) bi-
zarre" by their coworkers are rated the same way when
they fill out the 24 Item Preference Scale (or modified
version).
Notes: I. Items 1,3,5,7,9, 11, 13, 15, 17,19,21,

23 comprise "valuing new ideas" and items 2, 4, 6, 8,
10, 12, 14, 16, 18,20,22, and 24 comprise "belief that
creative thinking is (not) bizarre."
2. It may be possible in the future to collapse both

the 14 item and 24 item instruments into one Preference
Scale of 38 items although all 24 items here may not
survive the reliability and validity testing and new ones
may have to be added. Furthermore, we may choose to
improve the 14 item scale by adding new and/or im-
proved items to it at the same time that we create the
combined single preference scale.

Psychometric Analysis Procedure

The psychometric analysis of the two-factor model
identified by Basadur and Finkbeiner (1985) consisted
of a combination of item content analysis and maximum
likelihood CFA (using LISREL 7.2) including factor
loadings, model fit indices (e.g., chi-square, Goodness-
of-Fit Index [GFI] , and Adjusted Goodness-of-Fit
Index [AGFI]; Joreskog & Sorbom, 1989), and reliabil-
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ity estimates (Cronbach alphas and test-retest). The use
of chi-square, GFI, and AGFI was based on the recom-
mendation by Bollen (1989) and Breckler (1990) that
multiple indices should be used to evaluate models.
CFA attempts to describe a set of observed variables

using a smaller number of factors (Manly, 1986). Con-
ceptually, it can be considered an extension of the
general linear model in which an observed score reflects
the contribution of a true value and error value. Any test
score (X;) consists of two elements: a contribution from
the factor the item taps into (a;F) and error (e.), The
value of a, represents the factor loading. The equation
is as follows:

X; = a;F+ e,

The square of a, measures the proportion of variance
accounted for by the factor. As a result, this approach
can be effective in determining the extent to which each
item loads on to the hypothesized factors. Therefore,
scale reliability was assessed using Cronbach alphas,
and construct validity was assessed using CFA.

Substantive Analysis Procedure

The substantive analysis consisted of relating the new
scales with the two already established scales within the
14 Item Preference Scale (Preference for Ideation and
Tendency to [Not] Make Premature Critical Evalua-
tions ofldeas) to establish convergent and discriminant
evidence of validity. In addition, the effects of a training
program, specifically for skills in creative problem
solving, were assessed for the new scales and the well-
established scales.

Training Procedure

The training approach was experiential and practice
oriented. Each training group consisted of approxi-
mately 25 participants. Training experiences over a
3-day period included a series of diverse tasks that
permitted and encouraged participants to attempt to
discover concepts not considered before (e.g., the value
of both divergence and convergence in thinking). For
example, participants individually defined a problem
from a case and then compared definitions with other
participants, discovering that the problem could be

viewed in many different yet fruitful ways. Another
important aspect of the "learning by doing" emphasis
was that the teachings and emerging skills in using the
process were extensively applied to real-world prob-
lems in addition to short case studies. These processes
encouraged transference of creativity concepts to per-
sonal frames of reference.

Results

Psychometric Analysis

As discussed earlier in this article, based on the work
by Basadur and Finkbeiner (1983), the 24 Item Prefer-
ence Scale consisted of two factors: Valuing New Ideas
and Belief That Creative Thinking Is (Not) Bizarre. As
a result ofthis previously established structure, a max-
imum likelihood CFA was conducted on the student
sample. Because multiple models can produce equiva-
lent fit indices (Breckler, 1990), two confirmatory mod-
els were compared: a one-factor model (representing
general attitudes toward creativity) and a two-factor
model (representing Valuing New Ideas and Belief That
Creative Thinking Is [Not] Bizarre). The one-factor
model was used to compete with the hypothesized two-
factor model based on the recommendations of
MacCallum, Wegener, Uchino, and Fabrigar (1993)
that multiple models (which are substantively meaning-
ful) be recognized and compared with the a priori
model. This approach was adopted to provide a more
stringent test of the two-factor model rather than a
simple comparison with the null model. Results are
presented in Table 1.
Based on the CFA, there was improvement across

both samples from the one-factor to the two-factor
models that provided some support for the hypothesized
two-factor structure. However, because the fit indices
for the two-factor model for the student sample were
less than .9, which Bentler and Bonett (1980) suggested
as a good benchmark in support of models, it was
decided that the two-factor structure should be cross-
validated on the employee sample to determine if it fit
the data best. The basis for this decision was that the
scale would ultimately be used in organizations and
therefore it would need to be valid for those settings.
The results of the cross validation indicated the fit
indices for the two-factor model for the employee sam-
ple to be only around .7, suggesting that the hypothe-
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Table 1. USREL Fit Indices for Various Factor Models for Both Samples

Student Sample (n = 384) Employee Sample (n =218)8

One Two Three Four One Two Three
Model Factor Factors Factors Factors Factor Factors Factors

'1.2 705.500 624.230 489.870 476.560 989.040 730.990 497.170
df _ 252.000 251.000 249.000 246.000 252.000 251.000 270.000

'1.2 Difference 81.270** 134.360** 13.310* 258.050** 233.820**
df 1.000 2.000 3.000 1.000 2.000

Goodness-of-Fit Index 0.840 0.865 0.897 0.900 0.634 0.745 0.823
AdjustedGoodness-of-Fit Index 0.810 0.839 0.876 0.878 0.565 0.695 0.803

aAs a result of the linear dependency, accurate values could not be generated for the four-factormodel with the employee sample.
*p < .01. **p < .001.

Table 2. 24 Item Preference Scale With Corresponding Factors

Item (R Denotes Reverse Scoring) Factor
I. I have often been able to come up with a new idea myself based on an idea from someone else. I
2. Creative people generally seem to have scrambled minds. (R) 2
3. Ideas are fundamental to decision making, and as such should not be taken for granted. 3
4. New ideas seldom work out. (R) I
5. Most people never really "open their minds" to all the possible options or alternativeswhen considering solutions to a problem. I
6. Truly creative people also have unusual lifestyles. 2
7. In organizations, senior management should encourage ideas by demonstrating they are willing to act on them. 3
8. I'm often too embarrassed to suggest my wild ideas. People laugh and suspect I can't think straight. I
9. I really enjoy the challenge of finding a different way to solve a problem. I
10. Really creative people are never very organized. 2
II. Some people really surprise me with their new ideas. I
12. I don't have much time for thinking up wild ideas, I'm too busy just getting myjob done. 4
13. Most innovations occur because of needs or problems. I
14. Why is everybody always talking about ideas? I've got more work now than I know what to do with. 4
15. When I get a new idea, I really get excited. I
16. Ideas are only important if they impact on major projects. 4
17. All people have creative ideas from time to time. I
18. The boss' idea is usually always the best since it comes from a much broader perspective. (R) 3
19. Crazy sounding ideas can lead to something. I
20. Listening to other people's ideas is a waste of time. (R) I
21. Productive change is important to a business. New ideas foster change. Therefore, new ideas are important to business. 3
22. If everyone is providing ideas, then no one gets any work done. 4
23. The more problems I have, the more opportunities I have. I
24. Only smart, knowledgeable people have good ideas. (R) I

sized two-factor model was not the best model based on
the data.
It is not uncommon in the development of scales to

revise the items based on the statistical results. Typi-
cally, this can be accomplished by analyzing the statis-
tical relations between items (i.e., exploratory factor
analysis) or by reviewing the content of items. A review
of item content was chosen to ensure that the scales
were meaningful and to avoid the problems associated
with using the data to derive scales. Researchers in the
field of covariance structure modeling have cautioned
against the use of data for modifications of scale that

are not substantively based (Joreskog & Sorbom, 1988;
Long, 1983; MacCallum, Roznowski, & Necowitz,
1992).
Thus, a review of the wording of items was under-

taken to identify possible additional factors and their
corresponding loadings to ensure that a strong instru-
ment was developed. This review suggested four factors
that were labeled Valuing New Ideas, Creative Individ-
ual Stereotypes, Business Relevance of New Ideas, and
Too Busy for New Ideas. The number of items in each
was 13,3,4, and 4, respectively. The specific items and
their corresponding factors can be found in Table 2.
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Table 3. Factor Loadings and Error Variances for the Three-Factor
Model (Both Samples)

Valuing
New

Item Ideas
I .281 (.304)
2
3 .433 (.377)
4 -.358 (-.321)
5 .198 (.186)
6
7 .497 (.507)
8 -.140 (-.128)
9 .331 (.384)
10
11 .248 (.228)
12
13 .064 (.073)
14
15 .452 (.453)
16
17 .348 (.338)
18 -.383 (-.345)
19 .497 (.489)
20 -.601 (-.647)
21 .556 (.650)
22
23 .246 (.253)
24 -.438 (-.629)

Creative
Individual
Stereotypes

.600 (.511)

.619 (.516)

.738 (.627)

Too Busy
for New Error
Ideas Variances

.921 (.907)

.640 (.739)

.812 (.858)

.872 (.897)

.961 (.965)

.617 (.734)

.753 (.743)

.980 (.984)

.890 (.853)

.456 (.607)

.939 (.948)
.507 (.423) .743 (.821)

.996 (.995)
.624 (.596) .611 (.644)

.796 (.794)
.544 (.524) .704 (.726)

.879 (.886)

.853 (.881)

.753 (.761)

.638 (.582)

.691 (.577)
.497 (.505) .753 (.745)

.940 (.936)

.808 (.604)

Note: Loadings significant at p < .001, except for Items 8 and 13.
(Employee sample, used for cross-validation only, is in parentheses.)

Maximum likelihood CFA was performed on the
student sample to test the fit of the four-factor model.
As shown in Table 1, this model produced better results
than the two-factor model, X2(246, N = 384) = 476.56,
GFI = .900, AGFI = .878, root mean square error = .048.
However, when this four-factor model was applied to
the employee sample data, a linear dependency was
discovered between Factors 1 and 3 (factor intercorrela-
tion of 1.099 for employee sample). Indicators oflinear
dependency are revealed by factor intercorrelations
greater than 1.0 and negative error variances (theta delta
matrix was not positive definite) and generally indicate
that models have too many parameters (Joreskog &
Sorbom, 1989). As a result, Factors 1 and 3 were
combined and a three-factor model was tested for both
samples. The overall fit indices remained substantially
unchanged for the student sample and were substan-
tially improved (over .8) for the employee sample. The
linear dependency was eliminated in the employee sam-
ple (see Table I).

Table 4. Factor Loadings and Error Variances for the Revised
Three-Factor Model (Both Samples)

Valuing Creative Too Busy
New Individual for New Error

Item Ideas Stereotypes Ideas Variances

2 .599 (.509) .642 (.741)
3 .431 (.367) .814 (.866)
4 -.397 (-.347) .843 (.880)
6 .616 (.514) .620 (.736)
7 .496 (.496) .754 (.754)
9 .318 (.362) .899 (.869)
10 .741 (.630) .451 (.604)
12 .419 (.503) .747 (.824)
14 .593 (.622) .613 (.649)
15 .436 (.431) .810 (.814)
16 .527 (.546) .702 (.722)
17 .342 (.328) .883 (.892)
18 -.396 (-.350) .843 (.878)
19 .479 (.462) .770 (.786)
20 -.608 (-.655) .630 (.572)
21 .542 (.635) .706 (.596)
22 .506 (.499) .751 (.744)
24 -.452 (-.641) .796 (.589)

Note: Loadings Significant at p < .001. (Employee: sample, used for
cross-validation only, is in parentheses.)

These final three factors were labeled Valuing New
Ideas, Creative Individual Stereotypes, and Too Busy
for New Ideas. The items from the Business Relevance
of New Ideas factor were added to the Valuing New
Ideas factor. This combination makes sense not only
because of the similar content nature of the items of
the two factors but also because the difference be-
tween the samples seemed to make sense. Students
would more likely see the two factors as different, but
business people would more likely see them as identi-
cal. In other words, to business people a new idea might
be valued only if it were perceived as being relevant
business-wise, whereas students might use a broader
context for evaluation. Further evidence of this differ-
ence in perception is shown later in Table 7. Students'
mean score was much lower than employees' mean
score (1.78 vs. 4.31) on Valuing New Ideas, t(294) =
65.77,p < .001.
The items were then reviewed with respect to their

corresponding factor loadings to fine-tune the scales
further before conducting the substantive analysis.
These loadings are presented in Table 3.
Items with factor loadings greater than .3 (across both

samples) were selected for further analysis. Based on
this criterion, Items 1,5,8, 11, 13, and 23 were removed
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Table S. Reliabilities for the Three Scales Across Both Samples
(CronbachAlphas)

ab

Scale n8 Items T1 T2

Student Sample
Valuing New Ideas 389/319 11 .71 .76
Creative Individual 389/319 3 .68 .76
Stereotypes

Too Busy for New Ideas 389/319 4 .62 .64
Employee Sample
Valuing New Ideas 210/98 11 .70 .70
Creative Individual 210/98 3 .58 .64
Stereotypes

Too Busy for New Ideas 210/98 4 .58 .53

Preference for Ideation 104/101 6 .57 .61
Tendency to (Not) Make
Premature Critical
Evaluations of Ideas 104/101 8 .77 .76

from Factor 1, leaving it with 11 items. Factors 2 and 3
had 3 and 4 items, respectively.' CFA of the revised
scales resulted in much better fit indices for both sam-
ples. Specifically, the fit indices for the student sample
were X2(132, N = 384) = 227.35, GFI = .935, AGFI =
.916 and for the employee sample were X2(147,N =218)
= 290.87, GFI = .864, AGFI = .842. The factor loadings
for the revised scales are presented in Table 4.
The factor intercorrelation matrix revealed that Val-

uing New Ideas related negatively to Creative Individ-
ual Stereotypes (correlations of -.32 for students and
-.14 for employees) and Too Busy for New Ideas (-.62
and -.73, respectively). Creative Individual Stereotypes
correlated positively with Too Busy for New Ideas (.49
and .39, respectively).
Test-retest reliabilities for each of the three revised

scales were computed for the student sample. A 2-week
interval separated each administration of the scales.
Questionnaires with missing data were eliminated,
which resulted in a smaller base of 389 participants.
Test-retest coefficients were .58 for Valuing New
Ideas, .63 for Creative Individual Stereotypes, and .61
for Too Busy for New Ideas. These suggest that there
is some stability over time, although estimates of .7 or
higher are preferable.
Internal consistency estimates (Cronbach alphas)

were computed for each of the three scales for both
samples presented in Table 5. For both samples, Valu-
ing New Ideas had an alpha coefficient of.7 or greater,
as did Tendency to (Not) Make Premature Critical
Evaluations ofIdeas (eight items, used in the employee
sample only). These were the highest estimates, which
is not surprising because they also have the most items.
Internal consistency estimates for the rest of the scales
ranged from .53 (Too Busy for New Ideas, employee
sample) to .76 (Creative Individual Stereotypes, student
sample). Estimates for the Preference for Ideation scale
(six items) for the employee sample were about .6,
which is lower than past experience (Basadur et al.,
1990).
Based on the three factors identified by the CFA, the

substantive analysis proceeded. The results are dis-
cussed in the next section.

'Exploratory factor analyses revealed that the removed items did
not load on one single factor. These results are available from Peter
A. Hausdorf.

"The first sample size is for the first administration of the scale (T'l),
and the second is for the second administration of the scale (T2).
bpor both samples, Tl represents the first administration of the scale,
and T2 represents the second administration; however, training
occurred between the two administrations for the employee sample
but did not occur between the two administrations for the student
sample.

Table 6. Intercorrelation Matrixfor All Scales (Employee Sample
Only Before Training)

Valuing
New
Ideas

Creative
Individual
Stereotypes

Too Busy Preference
for New for
Ideas Ideation

Valuing New
Ideas

Creative
Individual
Stereotypes

Too Busy for
New Ideas

Preference for
Ideation

Tendency to
(Not) Make
Premature Crit-
ical Evalua-
tions ofideas

-.10
N=21O

.24**
N=212
.08
N= 104
.25*
N= 104

-.50**
N=211
.22*
N=99
-.33**
N=99

-.07
N=101
.34**
N= 101

-.39**
N= 104

Note: Variations in sample size are due to missing values and different
questionnaire administration across organizations.
*p < .05. **p < .001 (one-tailed).

Substantive Analysis

Discriminant and convergent validity. The three
revised scales were correlated (zero-order correlations)
with the other two established scales-Preference for
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Table 7. Mean Differences Across the Three Scales For Both Samples

Scale n8 M' SDc .

Student Sample Time lrrime 2 Time lffime 2

Valuing New Ideas 203 1.78/1.76 .37/.41 .97
Creative Individual Stereotypes 208 3.44/3.65 .76/.76 -4.66**
Too Busy for New Ideas 203 3.69/3.72 .63/.66 -.78

Employee Sample Before!After Training Before! After Training

Valuing New Ideas
Creative Individual Stereotypes
Too Busy for New Ideas
Preference for Ideation
Tendency to (Not) Make Premature
Critical Evaluations of Ideas

93
101
95
100
100

4.3114.35
2.7212.60
2.23n.25
3.79/3.90
2.97/2.45

.03/.03

.65/.71

.06/.06
..51/.52
.65/.64

-1.56
1.96*
-0.44
-2.32*
9.35***

adf= n - 2. bFor both samples, the first value represents the first administration of the scale, and the second value represents the second administration
of the scale; however, training occurred between the two administrations for the employee sample but did not occur between the two administrations
for the student sample.
*p < .05. **p < .01. ***p < .001 (one-tailed).

Ideation and Tendency to (Not) Make Premature Criti-
cal Evaluations of Ideas. These results are presented in
Table 6. Valuing New Ideas was expected to relate
positively to Preference for Ideation, which it did with
a correlation of .22 (n = 99, p < .05). Moreover, it should
relate negatively to Tendency to (Not) Make Premature
Critical Evaluations ofIdeas, which it did (-.33, n = 99,
p < .001). These results provide evidence for the con-
vergent and discriminant validity of this scale. There
was also support for the convergent validity of the
Creative Individual Stereotypes scale because it related
positively to Tendency to (Not) Make Premature Criti-
cal Evaluations ofIdeas (.25, n = 104, p < .05) and Too
Busy for New Ideas (.24, n = 212, p < .001). Some
support for the discriminant validity of this scale was
found, as it did not relate to Preference for Ideation (r =
.08), although a significant negative correlation would
have provided stronger evidence. Too Busy for New
Ideas also related positively with Tendency to (Not)
Make Premature Critical Evaluations ofIdeas (.34, n =
100,p < .001) and not at all with Preference for Ideation.
This provides evidence for convergent validity and
some indication that the scale has discriminant validity.

Effect of creative problem-solving training.
Another indicator of attitude-scale validity is a pre-
dicted attitude change after related training, which is
reflected on the scale. The employee sample partici-
pated in a training program (described earlier) to de-
velop their creative problem-solving attitudes and

skills. Participants responded to questionnaires repre-
senting all five scales (Valuing New Ideas, Creative
Individual Stereotypes, Too Busy for New Ideas, Pref-
erence for Ideation, and Tendency to [Not] Make Pre-
mature Critical Evaluations of Ideas) before and after
training. To assess the impact of training, t tests for
dependent samples were used. The results are presented
in Table 7. Training produced expected significant re-
ductions in mean scores on Creative Individual Stereo-
types tp« .05) and Tendency to (Not) Make Premature
Critical Evaluations of Ideas (p < .001). Also, the ex-
pected significant increase was found for Preference for
Ideation (p < .05), but only a directional increase was
found in Valuing New Ideas (the impact was in the
expected direction but did not reach statistical signifi-
cance). It should be noted that the mean score on Valu-
ing New Ideas on the employee sample was extremely
high (positive) both before and after training (4.31 and
4.35 vs. a 5.00 maximum possible score). Also, Valuing
New Ideas and Too Busy for New Ideas had restricted
variance. This left very little room for improvement by
training and indicates either a very transparent scale
(readily evident desirable responses) or a scale whose
items are not adequate to detect differences among
respondents, or both. There was virtually no training
impact on Too Busy for New Ideas scores.
These data provide support for the effect of creative

problem-solving training on the new Creative Individ-
ual Stereotypes scale and thus for its validity. However,
because there was some evidence of instability in this
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scale (discussed earlier) and because the changes in
scores after training for Valuing New Ideas and Too
Busy for New Ideas were not significant, more work is
clearly necessary on all three new scales.

Discussion

The results revealed that the 24 Item Preference Scale
really includes three subscales (rather than two) repre-
senting three different factors (Valuing New Ideas,
Creative Individual Stereotypes, and Too Busy for New
Ideas) that relate in the expected directions with two
well-established scales (Preference for Ideation and
Tendency to [Not] Make Premature Critical Evalua-
tions of Ideas). All three revised new scales demon-
strated that they have theoretical relevance for creative
problem-solving research. However, attitudinal mea-
sures in problem-solving and decision-making research
sometimes tend toward relatively low reliabilities, such
as Budner's (1962) Intolerance for Ambiguity (0.49)
and the Myers-Briggs Type Indicator (0:70;
Mendelsohn, 1965). Therefore, it is important to im-
prove the three new scales to increase their reliability.
Although the results are very promising given the

low number of items on these scales, the moderate
test-retest estimates need to be explored in future re-
search. Furthermore, a significant difference in mean
scores for the Creative Individual Stereotypes factor
was revealed in Table 7 between the first and second
administrations of the scales for the student sample.
Because there was no training or other treatment ap-
plied to the student sample between administrations,
there may be some concern about scale stability. The
small number of items (three) may be the most import-
ant explanation. The low number of items, especially
on the Creative Individual Stereotypes and Too Busy
for New Ideas scales, and the corresponding moderate
reliabilities suggest that more items need to be added.
In addition, for the Valuing New Ideas scale, new

items need to be created and added or substituted to
reduce the apparent transparency of the scale and to
increase its ability to discriminate among respondents.
Although test-retest reliabilities conducted with the
student sample suggest some instability for the Creative
Individual Stereotypes scale over time, it is difficult to
identify in this study how much of this instability is
caused by the small number of items, retesting factors,

or some conceptual explanation (i.e., the attitude may
be inherently unstable). Future work should explore
reasons for this instability. To start, the number of items
on the scale .should be increased from 3 to, say, 12, and
then the test-retest reliability should be recalculated.
Such improvements will have to be made to each of

the three new scales before subsequent research is un-
dertaken to confirm the improved scales' internal valid-
ity and to provide evidence of external validity.
To increase the ability of all the scales to fully dis-

criminate between respondents' attitudes and to
demonstrate the impact of training, it would be a good
idea to try expanding their 5-point Likert scales to at
least 7-point or even 9-point scales. This idea might also
be extended to the two already established scales (Pref-
erence for Ideation and Tendency to [Not] Make Pre-
mature Critical Evaluations ofIdeas).
Future work should also attempt to demonstrate the

criterion-related validity of the three new scales when
they are revised as previously. One way of measuring
criterion validity is to use supervisors' and others' (e.g.,
customers') ratings of creative performance based on
close observation of behavior at work (Basadur et aI.,
1982). Another way is to compare self-ratings with
ratings on the three factors by expert judges such as
peers, coworkers, subordinates, and superiors on the
three factors (Basadur & Finkbeiner, 1985).
Expert judges could also be used to assess the impact

of training in addition to self-reports. Basadur et aI.
(1986) evaluated the effects of training on participant
attitudes before and after training using both participant
self-reports and supervisor reports using the same
scales. This approach recognizes the linkage between
attitude change (self-report) and behavior change (su-
pervisor report). The use of more objective indicators
of performance such as productivity and sales should
also be considered, although care must be taken to pick
indicators that are expected to be especially related to
creativity.
Future validity testing should also attempt to control

for potential "demand" and "social desirability" effects.
In assessing training effects, research designs could
include placebo groups to control for demand effects
that occur when subjects feel they have been treated
"special" by merely having been invited to participate
in the experiment and thus desire to perform better in
some way to justify this special treatment. Also, includ-
ing a social desirability scale to screen out respondents
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who respond differently from one time to the next based
on an increased understanding of socially desirable
responses should be considered. It is well known that
subjects sometimes tend to complete attitude question-
naires in this way (Iwawaki & Cowen, 1984).
Carefully constructed placebo control group research

designs can help factor out both potential demand and
potential social desirability effects, as shown by
Basadur et al. (1992). In such a design, placebo control
group subjects are given some sort of a treatment so that
they too may feel special and have the same tendency
to demonstrate that they have changed as the actual
training treatment group. If demand is the only real
force in effect, the placebo control group should show
gains equal to those of the treatment group after train-
ing/placebo. Furthermore, if the placebo control group
also receives similar (but differently delivered) infor-
mation and concepts as the training treatment group, the
design also controls for social desirability. Therefore, if
social desirability is an additional force in effect beyond
demand, such a placebo control group should show
equal gains to the training group after training/placebo.
Alternatively, if the training provided a real effect, then
the training treatment group's gains should be greater
than this double-barreled placebo control group.
Based on the results presented here, three new

attitudes were identified-"valuing new ideas," "cre-
ative individual stereotypes," and "too busy for new
ideas." To the extent that employees value new ideas,
do not have negative stereotypes, and are not too busy
for new ideas, they are more likely to engage in creative
behavior. To the extent that the reverse is true, organi-
zations can attempt to change employee attitudes in
order to increase creative behavior by these employees.
Therefore, this study identified three potential attitudi-
nal barriers to organizations that want their employees
to be creative. Future modifications to the instruments
designed to measure these attitudes will provide orga-
nizations with solid information to assess employee
attitudes toward creativity and to encourage creative
thinking on the job in order to better compete in the
increasingly competitive business environment of the
1990s and beyond.

I~
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