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in this study, the usefulness of the ideation principle of
extended effort is field-tested on meaningful managerial and
technical problems. Most previous testing has been in the
laboratory on nonreal world problems. Specifically tested and
supported is the hypothesis that the best(most preferred) idea
is more likely to occur after, rather than during, the chrono-
logical earliest ideas (first third) so generated. Also tested, but
not supported, is a more stringent hypothesis, that the best
(most preferred) idea is more likely to occur among the
chronologically latest (last third) so generated.

Also in this study, a system of five hypotheses is put together
from the literature including the two hypotheses above. The
purpose is to explain several different interpretations of bene-
fits theoretically expected from the extended effort technique.

The empirical support for each of the hypotheses is reo
viewed. The two tested in this research are those which have
not previously been empirically tested either in the laboratory
or the field. This work is important in view of the rapidly
growing interest in training to increase organizational crea-
tivity (Grossman, 1982; Abend, 1979). The literature on such
training is fragmentary and incomplete (Basadur, Graen &
Green, 1982).

The creative problem- solving technique of extended effort has
interested researchers for some time. Extended effort is
described as striving to generate as many ideas as possible
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(rather than stoppinq with the early ideas that come to mind)
during problem solving (Parnes, 1961).

Various theorists have expressed the principle of extended
effort in different ways. For example, Pauling is quoted as
saying, "The best way to have a good idea is to have lots of
ideas" (Parnes, Noller & Biondi, 1977). For another example,
Osborn's (1963) statement, •.quantity breeds quality" repre-
sents one of the four operational rules of the well-known
brainstorming technique:

Rule 1: No criticism of ideas permitted - thtnk up
now, evaluate later.

Rule 2: Quantity breeds quality-the more ideas
the better because the greater the likelihood
of a good one.

Rule 3: Freewheeling is welcome - the wilder the
idea the better because it is easier to tame
down wild ideas than to make dull ideas more
novel.

Rule 4: Hitchhiking is sought - add on to and
combine previous ideas to make new ideas.

In addition, Gordon (956) somewhat poetically describes
the principle of" deferment," referring to "the capacity to dis-
card the glittering immediate in favor of a shadowy but pos-
sibly richer future:' Gordon advocates not being content with
earlier, more obvious ideas but, extending effort to find addi-
tional, potentially more valuable ones. Finally, Parnes (1961)
speculates that a hypothesis worth testing suggested by
Osborn's and Gordon's theories is that the best idea will
likely occur toward the end of all ideas produced during
extended effort.

There are several different implications to these theories.
Five are that in solving a problem, if you extend effort and
strive to generate as many ideas as possible,

• the better are your chances of coming up with a
really good idea,

• the higher the quantity of good ideas you will get,
• the higher the quality of the good ideas you will

get,
• your best idea will more likely occur after the early

ideas in the chronological series of ideas produced,
• your best idea will more likely occur among the

late ideas in the chronological series of ideas
produced.

24

$L _ .6.#&4/

---- - ------



Svstem of
Geoerot

Huccrbeses
D"rlved

Two Specific
Hvpotneses

iested

25

Journal of Creatlve Behavior

It should be noted that four and Fiveare independent. There
are some ideas in a series which are chronologically neither
among the early nor the late ideas. These are ideas in the
middle. Also. since it is difficult to operationally define best in
this context. the term "Most Preferred Idea" (fV',Pf). is used
throughout this paper to represent that idea which is chosen as
the best from the chronological series of ideas. The selection
is always made by the person to whom the problem belongs.
Furthermore. for simplicity and for consistency with Parnes'
approach (1961) to laboratory problems. the concepts of
ear/y, middleandlq.teideas were developed in terms of thirds
as described belo~;,t"

Five general hypotheses which can be derived from the
above theories and speculations follow.

To solve problems requiring creativity. applying extended
effort during idea generation results in:

Hi: increasingly larger proportions of good ideas in
a given time period.

H2: increased quantity of good ideas.
H3: higher·quality ideas.
H4: the Most Preferred Idea (MPI) most often occur-

ring after the earliest ideas generated in a series
(among the last tuio-thirds of the ideas).

H5: the Most Preferred Idea (MPI) most often occur-
ring among the uery latest ideas generated in
a series (among the very last third of the ideas).

The first two hypotheses, HI and H2. have been supported
in laboratory experimentation on nonreal world problems
(Parnes & Meadow, 1959. Parnes, 1961). 1 Hypothesis H3 has
been supported in field experimentation on real world prob-
lems by Basadur, Graen and Green (1982) and Cohen. Whit-
meyer and Funk {1960}. They found that higher quality ideas
were produced by managers and professionals trained in
using extended effort in solving real world problems than their
untrained counterparts. 2 Thus. since the first three hypotheses
have already received empirical support. the research in this
paper focuses on testing H4 and H5.

The fourth and fifth hypotheses have not been tested in
either the laboratory or field. This study is designed to fill this
gap. Hypotheses H4 and H5 are tested on meaningful. real
world managerial and professional problems using subjects
trained in extended effort. These hypotheses, as tested in this
research. are worded as follows:

In creative problem solving. when extended effort is used to
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generate a series of ideas to solve a meaningful real world
technical or managerial problem, the most preferred idea:

H4: will occur more often among the latter two-
thirds of the ideas in the series than among the
first third.

HS: will occur more often among the last third of the
ideas in the series than the first two-thirds.

METHOD Two studies were conducted to test these hypotheses. One
involved individual problem solving, the other group problem
solving. Both included training in creative problem solving
based on a two-step thinking process called ideation-evalua·
tion. As described more fully by Basadur (1982), Basadur et al.
(1982)and Basadurand Finkbeiner(1985), in this process two
fundamental kinds of thinking are separated and employed in
sequence. The first is ideation, the generation of ideas without
judgment; the second is evaluation, the application of judg-
ment to the ideas generated. Use ofthis process involves both
cognitive and related attitudinal skills which it is believed can
be developed by training. Extended effort is one such skill. For
example, brainstorming is a specific technique of ideation and
includes extended effort. This ideation-eveluation process is
used within a larger thinking system called a complete process
of creative problem solving. In this complete process, three
steps called problem·finding, fact·finding and problem defini·
tion precede the idea-generation step and four additional steps
relating to idea evaluation and implementation follow it. Each
step contains the fundamental two-step ldeation-evaluatlon
process within it.

In the first study, participants received four hours of train-
ing, then applied it individually to a real problem common
and meaningful to all participants. Participants devoted five
minutes to each of the three steps preceding idea generation.
They shared their work at the end of each step. After the third
step, one common problem definition was selected as useful
and meaningful to everyone. The idea generation step was
then done individually for five minutes on this problem
definition. Individuals then chose their most preferred idea
(MPI) from the series (list) of ideas they had just generated.
No formal evaluation criteria were used. The total number
of ideas and the chronological or serial position in the series of
the most prelerred idea (MPI) were reported by each individual.

In the second study, managers and professionals were
trained for one to two days (8 to 16 hours) in the same com-
plete process of creative problem solving described above
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and applied it to their own problems from the beginning.
(There was no common problem or problem definition.) Each
individual received help from a group of three other trainees.
The four individuals worked as a group, helping each other
through each step of the complete process. Thus, in the idea-
generation step, each group of participants did group idea
generation for ten minutes for each individual's problem, in
turn, after having already invested about two hours in problem-
finding, fact-flndinq and problem-definition steps for each
individual. Again, each of these steps preceding idea genera-
tion and included the ideation-evaluatlon process, permitting
individuals to look at their problem in avariety of different ways
before selecting a final problem definition. Later, each group
developed a list of potential criteria for idea evaluation. Indi-
viduals chose the most preferred idea (MPl) from the list
generated for their problem definition, using their own criteria.
This was step five in the complete process. As in the first study
above, individuals reported their total number of ideas in the
series and the chronological (serial) position in the series of
the most preferred idea ('''PI).

Sample The participants were managers and professionals drawn
from a variety of organizations. They represented varied jobs
including nursing and hospital administrators; managers,
supervisors, engineers, technicians and other professionals
from various industrial and business organizations; and
managers, scientists and engineers doing government. mill-
tary research and development work. All participants were at
the training sessions because their organizations wanted them
to increase their creative problem-solving performance on the
job. The training was done in family groups, that is, each
training group came from the same organization. The base
size in the first study was 101, and 264 in the second. The
training groups involved 10 to 30 participants each. There
were 6 training groups in the first study, and 14 in the second.

Ooto Collection The research design is a field study in which the data is
gathered by simple questionnaires following the problem-
solving activity. Each participant reported three numbers:

1. The total numberof ideas that were generated for
the problem selected. .

2. The chronological number (serial position) of
their four Most Preferred Ideas (MPls) generated.

3. The chronological number (serial position) of
their single Most Preferred Idea (MPI) generated.

The quantity of ideas generated and the serial position of
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ideas selected were calculated by simple counting from the
flipcherts and notebooks used for recording the ideas.

The quality of the ideas generated was measured by having
each individual evaluate his or her own ideas as described
elsewhere in this report.

For completeness of data and for other research purposes
beyond the scope of this study, each participant also reported
a statement of the selected problem as it was worded at the
beginning of the problem-solving activity, and a statement of
how the problem was finally defined prior to idea generation.

An example of one participant's questionnaire report is pro-
vided here:

1. Problem as Stated at Beginning of Process
(Problem Finding): "The jet fuel Thermal Oxida-
tion Tester does not give consistent results."

2. Probiem Definition Selected:
"How might I thermally stress the jet fuel without
the Thermal Oxidation Tester and still obtain con-
sistent data results?"

3. Total number of ideas generated: 16.
4. Four Best ideas: #s 3,4,15 and 16.
5. Single Best Idea: #15.

The data for both studies were analyzed by tabulating how
frequently the most preferred idea (MPI) occurred in the first
third, middle third and last third of the serial list of ideas for
each problem. This followed Parnes' approach (1961). The
data collection procedure is described above. The hypotheses
were tested as follows:

• H4 was tested by calculating if significantly more
often the most preferred idea (MPI) was to be
found among the latter tuio-thirds of the ideas
listed serially rather than among the first third.

• H5 was tested calculating if significantly more
often the most preferred idea (MPI) was to be
found among the last third of the ideas listed
serially rather than among the first two-thirds.

In addition, in the second study only, the data were also
analyzed by using the four most preferred ideas rather than
the single most preferred one, and H4 and H5 were tested
again accordingly (call this Study 28). These data were not
available from the first study because many of the idea lists
were not long enough to permit four ideas to be selected as
most preferred in a meaningful way.
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Thus, there were three comparisons testing each of the two
hypotheses. The statistical test employed was the nonpara-
metric Z·test for proportions. The proportion chosen for test-
ing was 50 percent. For example, if in testing H4 greater than
50 percent of the most preferred ideas chosen were from the
latter two thirds of the ideas listed serially, it would be con-
sidered significant.

RESULTS The frequency distribution of the location of the most pre-
ferred idea (MPI) by the third of the chronological idea list in
which it occurred is displayed as a percentage of the total
number of panelists (idea lists) for both studies in Table 1.The
analogous data for the four most preferred ideas (MPls) in
Study #28 are also shown in Table 1,as are the results of the
corresponding tests of significance.

mSLE 1 Frequency of occurrence of the MPI.

Among the Among the Among the
First Third Middle Third Last Third

Study #1 40 (39.6%) 26 (25.7%) 35 (34.7%)(n = IOn

Study #2A 118 (44.7%) 83 (31.4%) 63 (23.9%)(n = 264)

Study #28
(4 MPls) 451 (42.7%) 353 (33.4%) 252 (23.9%)
(n = 1056)

Tests of Statistical Significance (alpha = .05)
(For Significance, Z > Z.05 = 1.96)

Testing H4: "Latter Two-Thirds" vs "First Third":
Study #1: 61vs 40 *Z=2.09(p=.04)
Study #2A: 146 vs 118 Z = 1.72 (n.s.,p = .08)
Study #28: 605 vs 451 "z = 5.23 (p :-:.001)

Testing H5: "Last Third" vs "First Two-Thirds":
Study #1: 35 vs 66 ·Z = - 3.08 (p = .01)
Study #2A: 63 vs 201 ··Z = - 8.49 (p < .001)
Study #28: 252 vs 804 ··Z = 16.99 (p < .001)

NOTE: "denotes statistically significant at p :s; .05
""denotes statistically significant at p:S; .001
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In summary, in Study #1, 39.6 percent of the participants
chose their MPI form the first third of their serial list of ideas,
while 25.7 percent chose it from the middle third, and 34.7
percent from the last third. For the hypothesis tests, this
meant that 39.6 percent chose their MPI from the first third
and 60.4 percent from the latter two-thirds. Conversely, 65.3
percent chose it from the first two-thirds, and 34.7 percent
from the last third.

The corresponding results for the single Most Preferred
Idea in Study #2 were 44.7 percent from the first third, 31.4
percent for the middle third, and 23.9 percent for the last third.
Thus, for the tests of hypothesis. 44.7 percent chose their MPI
from the first third, versus 55.3 percent for the latter two-thirds,
and 76.1 percent chose from from the first two-thirds. versus
23.9 percent for the last third.

In Study #28, 42.7 percent of the four Most Preferred Ideas
came from the first third, 33.4 percent from the middle third,
and 23.9 percent from the last third. Thus, for the tests of
hypotheses, 42.7 percent were chosen from the first third,
and 57.3 percent from the latter two-thirds, while 76.1 per-
cent chose from the first two-thirds, and 23.9 percent from the
last third.

Table 2 displays a summary of the hypothesis testing. In both
studies, there is firm support for H4. In all three comparisons,
the frequency of occurrence of the Most Preferred Idea(s) In
the combined latter two-thirds was higher than for the first
third. In two of the three comparisons the difference was statts-
tically significant.

Neither study provides any support for HS' In none of
the three comparisons was the frequency of occurrence of the
Most Preferred Jdea(s) in the last third higher than the
combined first two-thirds. In fact, the reverse was true in all
three cases.

TABLE 2 Summary of hypothesis testing results.

Study 111 Study #2 Study 112

(Single MPI) (Single MPI) (Four MPIs)

Support for H4 Yes Not Significant Yes
(p = .04) (p = .08) (p < .001)

Support for H5 No No No
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Additionally, the overall broad dispersion of the Most
Preferred Idea in the two studies is important to note. In study
#1, the frequency of occurrence of the Most Preferred Idea
was somewhat uniform (the last third was similar to the first
third, with middle third somewhat lower than either). In Study
#2, although there was evidence of a graduai decline from the
first to the last third, there was still a substantial representation
in the last third, and there were more MPls in the combined
latter two-thirds than the first third. In summary, the Most
Preferred Idea was generally well dispersed among the total
list of ideas in both studies.

These results lead the authors to conclude that the belief
that extended effort is useful in creative problem solving is
supported for real world managerial and technical problem
solving in this study. While it does not appear that the most
preferred ideas are more likely to come more often at the very
end than at the very beginning of the idea series, nevertheless,
it does appear that they are more likely to occur after the first
early burst of ideas.

The apparent difference in dispersion pattern between the
two studies may be important to consider (there is some
evidence of a downward trend In Study #2 in frequency of
occurrence of the most preferred idea with serial position).
A very interesting future research direction would be to
explore the reasons for the difference. For example, the
possible causes of the difference may have to do with any or all
of the following:

• Group vs individual idea generation (nominal
group effect?) SeeTaylor, Berry £. Block, 1958: Do
groups inhibit extended effort effects?

• Duration of training (4 hours vs 8-16 hours).
• Length of time of Idea generation (5 min. vs 10

rnln.).

• Greater use of a complete process of creative
problem solving, that is, more time spent on
problem-finding, fact-finding and problem defini-
tion before idea generation (2 hours vs 15 min.).

For the authors, possibility #4 is the most intriguing. The
literature attributes the following sayings to John Dewey and
Albert Einstein respectiveiy: "A problem well-stated is half
solved," and "The formulation of a problem is much more
important than its solution" (Parnes et al., 1977). Einstein is
further quoted as saying if he were asked to solve a problem of
world-wide importance (to save the world) in only one hour, he
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would spend the first 55 minutes defining the problem and the
last five minutes solving it. Thus, is it possible that the Most
Preferred Idea should come earlier when significantly more
attention is paid to developing a good problem definition? This
would lead to research testing the hypothesis such as: The
greater the time/effort devoted to defining the problem using
a complete process of problem solving, the earlier the occur-
rence of the most preferred idea in a serial list of ideas.

SUMMARY Overall, the results of this study are consistent with the pre-
vious research in supporting the usefulness of the extended
effort principle in training and application of the processes of
creative problem solving. in particular, these results indicate it
is worthwhile for an individual or a group to use extended effort
when generating ideas on real world managerial and technical
problems. Significantly more people will find their most pre-
ferred idea in the combined latter two-thirds of their idea list
than in the first third. Thus, quitting eariy in idea generation
reduces the chances of obtaining the idea that would be most
preferred if given the opportunity to surface.

In summary, Parnes and Meadow (1959) and Parnes (961)
found that extending effort provides significantly more good
ideas in a given time period. Cohen et al. (1960) and Basadur
et al. (1982) found better ideas result from extended effort in a
given time period. In this study, we have found that extending
effort significantly increases the odds of finding a more pre-
ferred idea than the early ideas in a given time period. All these
findings suggest that quality and quantity are related positively
in idea generation when the ideation principle is employed.

fOOTNOTES 'Parnes (1961) conducted a leboratory experiment which supported HI.
A positive relationship was found between the number of Ideas and the
proportion of good ideas as follows. Parnes found thet when asked to list
uses for an ordinary wire coat hanger, untrained subjects had significantly
more of their good Ideas in the second half of the time period than in the first
half, and trained subjects h••d significantly more of their good Ideas In the last
third of the time period than in either the first or middle third. (Although not
statistically significant. there was also a slightly large number of good Ideas in
the second third than the first third.) Ideas were judged by an independent
rater for uniqueness and value/usefulness. Parnes concluded that these
results indicated that you get Increasingly larger propor/ionsof good ideas
with Increased quantity of ideas.

Parnes and Meadow (1959) conducted a laboratory experiment which
supported H2. They found a positive correlation between the number of
ideas and the number ol good ideas (l.e. the more ideas generated the more
good ideas). More specifically. they found that when subjects used either
brainstorming or nonbralnstorming Instructions to list ~II possible uses for
an ordinary wire coat hanqer or for an ordlnary broom in a given time period.
there was a significant correlation between the number of good Ideas and the
total quantity of ideas. In other words. subjects who generated signiflcllntly
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more ideas were also likely to have significantly more good ideas. Correla-
tions were in the 0.64 to 0.81 range. (An independent rater judged the ideas
for uniqueness and value/usefulness; nonbrainstorming Instructions were.
for example. "list only good ideas. you'll be penalized for bad ideas.")

Based on these two laboratory experiments above. Parnes (1961) con-
cluded that extended effort In creative problem solving is useful In that It
leads to more good ideas and a greater proportion of good Ideas on these
kinds of (nonreal world) problems.

'Basadur. Graen and Green (1982) conducted a field experiment within an
Industrial research organization. Training in a complete process of creative
probiem solving made a significant impact on attitudes. behavior and per-
formance. even back on the job two weeks later. Speclfic thinking skill
Improvements included a higher quantity and quality of Ideas generated
for new opportunities for new products.

Cohen. Whttrneyer and Funk (1960) conducted a field experiment wherein
hospital administrators developed solutions of superior originality to an
important managerial problem when trained in creative thinking for nine
hours versus an untrained group. Group cohesiveness was found to be an
Important rnedletlng Factor as well. The best performing groups were trained
and cohesive.
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