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Abstract 

Two hypotheses relating to using the ideation principle of 

extended effort in idea generation to solve real world 

technical and managerial problems are tested in field 

research. In two studies involving training and application 

of a "complete process of creative problem solving" 

emphasizing the ideation-evaluation process, the "most 

preferred ideas" were well dispersed and furthermore were 

more likely to be found among the latter two thirds of the 

ideas listed serially than in the first third. This provides 

support for the usefulness of the extended effort principle. 

One study (n=lOl) involved individual creative problem 

solving, while the other (n=264) involved small groups. The 

data give rise to speculation that perhaps the more effort 

devoted to fact finding and problem definition prior to idea 

generation, the earlier in the list of ideas will the most 

preferred idea occur. 



The technique or principle of extended effort in idea generation in 

creative problem solving has been of interest to researchers for sometime. 

Extended effort is defined as striving to obtain as many ideas_as possible 

(rather than stopping with the early ideas that come to mind) during idea 

generation. One statement attibuted to Linus Pauling that relates to extended 

effort is "the best way to have a good idea is to have lots of ideas" (Parnes, 

Noller, and Biondi 1977). Another saying, "quantity breeds quality", 

represents one of the four operational rules of the well known brainstorming 

technique (Osl:x>rn, 1963): 

1) No criticism of ideas permitted - think up nCM, evaluate later 

2) Quantity breeds quality - the more ideas the better (the greater the 

likelihood of a good one) 

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, and 

4) Hitchhiking is sought - add on to and combine previous ideas to make 

new· ideas. 

In addition, Gordon (1956) somewhat poetically describes the principle of 

'deferment', referring to 'the capacity to discard the glittering immediate in 

favor of a shadowy but possibly richer future.' Gordon advocates not being 

content with earlier, more obvious ideas but, rather, extending effort for 

additional, :potentially more valuable ideas. 

The implications of these statements and theories are that the more ideas 

you have: 

(i) 

and/or (ii) 

and/or (iii) 

and/or (iv) 

the better your chances of coming up with a really good one 

the� good ideas you will have 

the higher the quality of the good ideas, 

the 'best' idea will not necessarily come early in the 
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chronologial series of ideas produced. 

One further speculation, made by Parnes (1961), is that perhaps the best 

idea in a series of ideas is more likely to come later in the chronological 

series of ideas, the more ideas that are generated. 

Since it is difficult to operationally define 'best' in this context, the 

term 'Most Preferred Idea', (MPI) , is used throughout this paper to represent 

that idea which is chosen as the 'best' from a chronological list (or series) 

of ideas. The selection is always made by the person to whom the problem 

belongs. 

Five general hypotheses that can be derived from the above theories and 

speculations follow. Three are based on the Pauling, Osborn, and Gordon 

statements, and two on Parnes. These five hypotheses are: 

To solve problems requiring creativity, using extended effort during idea 

generation results in: 

H1: an increased quantity of- good ideas in a given time period. 

H2: increasingly larger proportions of good ideas in a series of ideas. 

H3: higher quality ideas. 

H4: the Most Preferred Idea (M.P.I.) most often not occurring among the 

earliest ideas generated in a series of ideas. 

H5: the Most Preferred Idea (M.P.I.) most often occurring among the 

latest ideas generated in a series of ideas. 

It should be noted that H4 and H5 are independent. There are ideas in a 

series which are neither among the earliest nor the latest. These would be 

the ideas in the middle of the serial list of ideas. 

- The first two general hypotheses, H 1 and H� have been supported in 

laboratory experimentation (Parnes & Meadow, 1959, and Parnes, 1961; refer to 

Appendix I) . The third general hypothesis, H3, has been supported in field 

experimentation (Basadur, Graen, & Green, 1982, and Cohen, Whitmeyer and Funk, 
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1960) . It should be noted that Rickards, 1975, reported field research which 

did not support H3, but as discussed more completely by Basadur (1979) , this 

may have been due to an insufficiently short training period prior to idea 

generation. Both Basadur, et al, and Cohen, et al, used much longer training 

:periods than Rickards when testing H3• 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 counter parts. 

The fourth and fifth general hypotheses, H4 and H5, have not yet been 

tested in either the laboratory or field. The present study is designed to 

fill this gap. It tests hypotheses H4 and H5 on meaningful, real world 

managerial and professional problems using subjects trained in extended 

effort. The hypotheses tested in this field research are s:pecif ically worded 

as follows: 

In creative problem solving, when extended effort is used to generate a 

series of ideas to solve a meaningful real world technical or managerial 

problem, the most preferred idea: 

most often will not occur among the earliest ideas in the series and 

most often will occur among the latest ideas in the series. 

Method 

Two separate studies were conducted to test the above hypotheses. Both 

studies involved training in creative problem solving based on a two step 

thinking process called ideation-evaluation. As described more fully by 

Basadur, Graen and Green (1982) and Basadur and Finkbeiner (Notes 1 and 2) 

this is a two step process during which 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 judgment 

to the ideas generated. The use of this process involves both cognitive and 

related attitudinal skills which it is believed can be developed by 
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sufficiently in depth training. E xtended effort is one such skill. 

For example, brainstorming is one specific technique of ideation and includes 

extended effort. There are many other individual and group ideation 

techniques. 

In the first study, managers and professionals were trained for 1/2 day 

(4 hours) and then applied their training individually to a problem that was 

common to all of them. They used the above ideation-evaluation thinking 

process within a larger thinking process called a "complete process of 

creative problem solving." This "complete process" is described in Basadur 

( 1982) and Basadur, Graen & Green ( 1982). In this "complete process," three 

steps, problem finding, fact finding and problem definition, precede the idea 

generation step. Furthermore, after the idea generation step, four additional 

steps relating to idea evaluation, selection and implementation follow. Each 

such step contains the two step ideation - evaluation process within it. 

Participants devoted 5 minutes to each of the three steps preceeding idea 

generation (total 15 minutes) . They shared their work at the end of each 

step. At the end of the third step one common problem definition was selected 

as useful and meaningful to everyone. The idea generation step was then done 

individually for 5 minutes on this common problem definition. Individuals then 

chose their most preferred idea (M.P.I.) from the series of ideas (list) they 

had just generated. No formal evaluation criteria were used. The total 

number of ideas in the series and the chronological or serial position in the 

series of the most preferred idea (M.P.I.) were reported by each individual. 

In the second study, managers and professionals were trained for one or 

two days (8 to 16 hours) in the same "complete process of creative problem 

solving" described above and applied it to their own individual problems from 

the beginning. (There was no common agreed problem). Each individual 

received help from a small group comprised of three other trainees. The four 
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individuals worked as a group, helping each other in turn through each step of 

the "complete prcx:essi•. Thus, in the idea generation step, each group of four 

participants did group idea generation for 10 minutes for each individual's 

problem in turn after having already invested about two hours in the problem 

finding, fact finding and problem definition steps for each individual. 

Again, each of these three steps preceding the idea generation step included 

the ideation-evaluation process, permitting individuals to look at their 

problem in a variety of different ways before selecting a final problem 

definition. Later each group developed a list of p::>tential criteria for idea 

evaluation. Individuals chose the most preferred idea (M.P.I.) individually 

from the list generated for their problem definition using their own criteria 

selected from the list of p::>tential criteria. This was step 5 in the 

"complete process". As in the first study above, individuals then re:f>Orted 

their total number of ideas in the series and the chronological (serial) 

p::>sition in the series of the most preferred idea (M.P.I.) . 

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 military 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. 
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ANALYSIS 

The data for both studies were analysed by tabulating how frequently the 

most preferred idea (M.P.I.) occurred in the first third, middle third, and 

last third of the serial list of ideas generated for each problem. This 

analysis follows Parnes' approach ( 1961) .  The data collection procedure is 

described in Appendix II. Then the hypotheses were tested as follows: 

H4 was tested by calculating if significantly more often the most 

preferred idea {M.P.I.) was to be found in the latter two thirds of 

the ideas listed serially rather than the first third. 

H5 was tested by calculating if significantly more often the most 

preferred idea {M.P.I.) was to be found in the last third of the 

ideas listed serially rather than the first two thirds. 

In addition, in the second study only, the data were also analysed by 

using the four most preferred ideas rather than the single most preferred 

idea, and H4 and H5 were tested again accordingly. These data were not 

. available from the first study because the idea lists were not sufficiently 

long to permit four ideas to be selected as "most preferred" in a meaningful 

way. 

Thus there were three comparisons testing each of the two hypotheses. 

The statistical test employed was the non-parametric z-test for proportions. 

The proportion chosen for testing was 50%; for example, if in testing H5 

greater than 50% of the most preferred ideas chosen were from the last third 

of the ideas listed serially, it would be considered significant. 

Results 

The frequency distribution of the location of the Most Preferred Idea 

(M.P.I.) by the third (serially) of the idea list in which it occurred as a 

percentage of the total number of panelists {idea lists) is displayed for both 

studies in Tables 1 and 2. The analogous data for the four Most Preferred 
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Ideas in Study #2 are shown in Table 3. The results of the corresponding 

tests of significance are included in the same tables. 

The same results are displayed graphically in Tables 4,5, and 6. 

TABLE 1 

Results For Study #1 

Frequency of Occurrence of the 
Most Preferred Idea (M.P. I.) within the 

First Third 
40(39.6%) 

First Third 
40(39.6%) 

First Two Thirds 
�(65.3%) 

Middle Third 
26 (29-:7%) 

Last Third 
35(34. 7%) 

Latter Two Thirds 
61 (60.4%) 

Last Third 
""35(34.7%) 

Tests of Statistical Significance (alpha = 

(For Significance, z > z.05 = 1.96) 
.05) : 

Testing H4: Latter t\'K> thirds 
vs. 

First third 

Testing H5: Last third 
vs. 

First two thirds 

* z = 2.09 
======= 

z = -3.08 
---------------

* denotes statistically significant at p < .05 

(p = . 04) 

(n.s.) 



TABLE 2 

Results For Study #2 = Single Most Preferred Idea 

Frequency of Occurrence of the 
Most Preferred Idea (M.P.I.} within the: 

First Third 
118 (44.7%} 

First Third 
118 (44. 7%} 

Middle Third 
83 (31.4%} 

Last Third 
63(23.9%} 

Latter Two Thirds 
146 (55.3%} 

--------�------� --------------------------------

First Two 'lhirds 
� (76.1%} 

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

Testing H4: Latter two thirds 
vs. 

First third 

Testing H5: Last third 
vs. 

First two thirds 

Last Third 
63(23.9%} 

z = 1.723 (n.s., p = .08} 
----------------

z = -8.493 (n.s.} 
======= 
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TABLE 3 

Results For Study #2 = Ar!Dng the Four �st Preferred Ideas 

Frequency of Occurrence of the Four 
Most Preferred Ideas (M.P.I. ) within the: 

First Third 
451 (42.7%) 

First Third 
451 (42. 7%) 

. First Two Thirds 
� (76.1%) 

Middle Third 
353 (33.4%) 

Last Third 
252 (23.'9%) 

Latter Two Thirds 
605 (57. 3%) 

Last Third 
252 (23.9%) 

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

.05) 

Testing H4: Latter two thirds 
vs. 

First third 

Testing H5: Last third 
vs. 

First t\\U thirds 

**Z = 5.231 (p < . 001) 
======= 

z = -16.988 (n.s.)  
======= 

** denotes statistically significant at p < .001 
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Frequency 
of Occur-
rence as 
a % of 
the total 
no. of 
partici-
pants 

10 

TABLE 4 

Serial Position of Most Preferred Idea = Study #1 

By Thirds 

65 

60 

55 

50 

45 

40 -----

35. 
39.6% 

30 34.7% 

25 

20 25.7% 

15 

10 

5 

First Middle Last 
-

third third third _ 

Testing H4 

65 

60 

55 60.4% 

50 

45 

40 -----

35 
39.6% 

30 

25 

20 

15 

10 

5 

First Latter


third two thirds 

Testing H5 

65 
65.3% 

60 

55 

50 

45 

40 

35 ------

30 

25 34.7% 

20 

15 

10 

5 

First Last 
-

two third 
thirds 

Serial Location of Most Preferred Idea Within the Idea List 
(i.e., - "In which third (serially) of the participant's idea 
list did the M.P.I. occur?") 

· 
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of Occur-
rence as 
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the total 
no. of 
partici-
pants 
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TABLE 5 

Serial Position of Single Most Preferred Idea = Study #2 

By Thirds Testing H4 Testing a5 

75 

70 

65 

60 

55 

50 

45 -----

40 44.7% 

35 

30 -----

25 31.4% -----

20 23.9% 

15 

10 

5 

75 

70 

65 

60 

55 

50 55.3% 

45 -----

40 44.7% 

35 

30 

25 

20 

15 

10 

5 

75 

70 76.1% 

65 

60 

55 

50 

45 

40 

35 

30 

25 ------

20 23.9% 

15 

10 

5 

First Middle Last 
-

First Latter
-

First Last 
-

third third third third two thirds two third 
thirds 

Serial Location of Most Preferred Idea Within the Idea List 
(i.e., - "In which third (serially) of the participant's idea 
list did the M.P.I. occur?") 

· 



Frequency 
of Occur-
rence as 
a % of 
the total 
no. of 
partici-
pants 
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TABLE 6 

Serial Position of Four Most Preferred Ideas = Study #2 

By Thirds 

75 

70 

65 

60 

55 

50 

45 
------

40 
42.7% 

35 
-----

30 

25 33.4% 

20 
23.9% 

15 

10 

5 

First Middle Last 
-

third third third 

Testing H4 

75 

70 

65 

60 

55 

50 

45 

40 
42.7% 

35 

30 

25 

20 

15 

10 

5 

57.3% 

First Latter

third two thirds 

Testing H5 

75 

70 76.1% 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 23.9% 

15 

10 

5 

· First Last -

two third 
thirds 

Serial Location of the Most Preferred Ideas Within the Idea 
List (i.e., - "In which third (serially) of the participant's 
idea list did each of the four M.P.I. occur?") 
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In summary, in Study #1, 39.6% of the participants chose their Most 

Preferred Idea from the first third of their serial list of ideas, while 25.7% 

chose them from the middle third, and 34. 7% from the last third. For the 

tests of hypothesis, this meant that 39.6% chose their MPI from the first 

third and 6 0.4% from the latter two thirds. Conversely, 65.3% chose it from 

the first two thirds, and 34. 7% from the last third. 

The corresponding results for the Single Most Preferred Idea in Study #2 

were 44. 7% from the first third, 31.4% for the middle third, and 23.9% for the 

last third. Thus, 44. 7% chose their MPI from the first third, versus 55.3% 

for the latter two thirds, and 76.1% chose from the first two thirds, versus 

23.9% for the last third. 

Also in Study #2, 42. 7% of the four Most Preferred Ideas came from the 

first third, 33.4% from the middle third, and 2 3.9% from the last third. 

Combining these for the test of hypotheses, 42.7% were chosen from the first 

third, and 57 .3% from the latter two thirds, while 76.1% chose from the first 

two thirds, and 23.9% from the last third. 

Discussion 

Table 7 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 latter two thirds was higher 

than for the first third. In two of the three comparisons the difference was 

statistically significant. 

Neither study provides any support for H5• In none of the three 

comparisons was the frequency of occurrence of the Most Preferred Idea (s) in 

the last third higher than the first two thirds. 
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Table 7 

Sumnary of Hypothesis Testing Results 

Study #1 Study #2 Study #2 
(Single M.P.I.) (Single M.P.I.) (Four M.P.I. 's) 

Support for H4 Yes No Yes 
(p=.04) (p=.08) (p<.001) 

Support for H5 No No No 
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Additionally, the overall 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 gradual decline from the first to the last · 

third, there. was still a substantial representation in the last third, and 

there were more MPI's in the latter two thirds than the first third. In 

summary, the Most Preferred Idea was generally well dispersed among the total 

list of ideas overall in both studies. 

The above 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 the they are likely to occur more often than not after the 

first early burst of ideas. At the very least, both studies indicate a 

substantial dispersion of the most preferred ideas throughout the serial list. 

Future Directions 

The apparent pattern difference between the two studies wherein there is 

some evidence of more of a downward trend in study #2 in frequency of 

occurrence of the most preferred idea with serial position may be important to 

consider. Further; a very interesting future research direction would be to 

explore the reasons for the difference in pattern noted. For example, the 

possible causes of the difference may have to do with any or all of the 

following: 

1) group vs. individual idea generation ("nominal group" effect? See 

Taylor, Berry, and Block, 1958) 

2) duration of training (4 hours vs. 8-16 hours) 

i 
·I 

I 
I 
I l 
I 
I 
I 

·I 

I 
I 
I 
i 



3) length of time of idea generation (5 min. vs. 10 min) 
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4) greater use of a "complete process of creative problem solving," 
that is, more time spent on problem finding, fact finding and 
problem definition before idea generation (2 hours vs. 15 min.) 

For the authors, possibility #4 a bove is perhaps the most intriguing. 

The literature attributes the following sayings to John Dewey and Albert 

Einstein respectively: "a problem well-stated is half solved," and "the 

formulation of a problem is much more important than its solution", (Parnes, 

Noller and Biondi, 197 7). 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 would spend the first 55 minutes defining the problem and the 

last 5 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 occurrence of the most 

preferred idea in a serial list of ideas." 

sumnary 

Overall, the results of this study are consistent with the previous 

research in supporting the usefulness of the extended effort principle in 

training and application of processes of creative problem solving. In 

particular, these results indicate it is worthwhile for an individual or a 

group to use ideation when generating ideas on real world managerial and 

technical problems. The most preferred idea is likely to be dispersed 

anywhere throughout the idea list in idea generation sessions a bout 5-10 

minutes in length. Significantly more people will find their most preferred 

idea in the latter two thirds of their idea list than in the first third. 

Thus, "quitting early" in idea generation reduces the chances of obtaining the 

idea that would be most preferred if given the opportunity to surface. 

i 
I 

I 

1 
I 
I 

l 
I 

., 
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T hus, in summary, Parnes, and Meadow and Parnes, found t hat extend ing 

effort provides significantly more good ideas in a given time period. Cohen, 

Whitneyer and Funk, and Basadur, Graen and Green found better ideas results 

from extended effort in a given time period. In this study, we have found 

that extend ing effort significantly increases the odds of f ind ing a more 

preferred idea than t he early ideas in a g iven time per iod. All of these 

find ings suggest that qual ity and quantity are related positively in idea 

generation when the ideation principle is employed. 
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Parnes & Meadow (1959) conducted a laboratory experiment which supported 

tt1• They found a positive correlation between the number of ideas and the 

number of good ideas (ie. the more ideas generated the more good ideas). More 

specifically, they found that when subjects used either brainstorming or non

brainstorming (see below) instructions to list all possible uses for an 

ordinary wire coat hanger or. for an ordinary 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 s ignificantly 

more ideas were also l ikely to have significantly more good ideas. 

Corre lations were in the 0.64 to 0.81 range. (An independent rater judged the 

ideas for uniqueness and value/usefulness; non-brainstorming instructions 

were, for example, "list only good ideas, you'll be penalized for bad ideas"). 

Parnes (1961) conducted a laboratory experiment which supported H2• A 

positive relationship was found between the number of ideas and the proportion 

of good ideas as follows. Parnes found that 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 their quantity of ideas than in the first 

half, and trained subjects had significantly more of their good ideas in the 

last third of their ideas than in either the first or middle third. (Although 

not statistically significant, there was also a slightly larger number of good 

ideas in the second third than the first third). Ideas were judged by an 

independent r ater for uniqueness and value/usefulness. Al though not 

statistically significant, there was also a slightly larger number of good 

ideas in the second third than the first third. Parnes concluded that these 

two experiments supported a trend towards increasingly larger proportions of 

good ideas with increased quantity of ideas. 



20 

Based on these two laboratory experiments above, Parnes (1961) concluded 

that extended effort in creative problem solving is useful in that it leads to 

� good ideas and a greater proportion of good ideas on these kinds of (non

real world) problems. 
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The research design is a field study in which the data are gathered by 

simple questionnaire following the problem solving activity. Each participant 

reported three numbers: 

( 1) the total number of ideas that were generated for the problem 

selected 

(2) the chronological numbers (serial position) of their four Most 

Preferred Ideas (M.P.I.'s) generated 

(3) the chronological number (serial position) of their single Most 

Preferred Idea (M.P.I.) generated. 

The quantity of ideas generated ·and the serial position of the ideas 

selected were calculated by simple counting from the chart.pads and notebooks 

used for recording the ideas. The counting occurred after the ideas had been 

generated and evaluated. 

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 

( 1) a statement of the selected problem as it was worded at the 

beginning of the problem solving activity and, 

(2) a statement of how the problem was finally defined just prior to 

idea generation. 

An example of one participant 's questionnaire report is provided here: 

1 .  Problem as Stated at Beginning of Process (Problem Finding) 

"The jet fuel Thermal Oxidation Tester does not give consistent 

results. "  



2. Problem Definition Selected: 
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"How might I thermally stress the jet fuel without the Thermal 

Oxidation Tester arid still obtain consistent data results?" 

3. Total nwnber of ideas generated: 16 

4. Four Best ideas: # 's 3;4,15 and 16 

5. Single Best Idea: #15 
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