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a  b  s  t  r  a  c  t

Although  it  is widely  believed  that inducing  a change  in  mental  perspective  through  per-
sonal  identification  with  an  object  facilitates  problem  solving,  empirical  evidence  that
supports this  thesis  is limited.  The  present  study  aimed  at recognition  of  factors  determin-
ing  the  effectiveness  of personal  identification  by verifying  the  efficiency  of a new  technique
of  creative  problem  solving  called  Revolution.  Forty-six  subjects  participating  in the  natu-
ralistic study  were  randomly  assigned  to five  experimental  groups  testing  several  versions
of Revolution.  The  following  factors  were manipulated:  personal  identification  (presence
versus  lack  of identification),  problem  type  (abstract  versus  specific)  and  time  lag between
the preparation  stage  (preparing  the  project)  and  the  execution  stage.  Solutions  generated
by different  groups  were  evaluated  by  a team  of  eight  competent  judges  using  the Cre-
ative  Product  Semantic  Scale.  There  was  no difference  in the  overall  quality  of  the  solutions
when  problem  type  variable  was  under  consideration.  Surprisingly,  identification  appeared
to have  a  negative  impact  on  product  creativity  (as  evaluated  by the  judges).  Detailed  anal-
yses revealed  that  the  negative  influence  of  personal  identification  was  limited  to  specific
task conditions,  implying  that  it can be neutralized  by  separating  the  preparation  from
execution  stage.  The  implications  of  the present  results  are  discussed.

© 2016  Elsevier  Ltd.  All rights  reserved.

1. Introduction

Problem-solving and creative thinking techniques have been repeatedly shown as promoting creative solutions in many
settings (Scott, Leritz, & Mumford, 2004a; Scott, Leritz, & Mumford, 2004b; Tsai, 2013), although not unequivocally (Laakso
& Liikkanen, 2012). They have been defined as ‘a plausibly effective prescription expressing more than common knowledge’
(Smith, 1998, p. 109) that are based on heuristics, i.e., standard sets of instructions about how to solve a problem. As
opposed to algorithms, creative problem solving techniques can be applied to broader classes of problems. Although they
do not guarantee that an effective solution will be obtained, nevertheless, they facilitate achieving satisfactory and creative
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outcomes. The aim of this study was to determine the effectiveness of a new problem-solving technique, which we  have
called Revolution.  The technique is based on the assumption that inducing a change in mental perspective via personal
identification with an object leads to unique responses.
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There are numerous techniques that can be used to increase the probability of success in creative problem solving. Upon
eview of about 170 methods described in the literature, Smith (1998) has suggested that circa 70 of them are particularly
owerful. In order to be effective, a technique must affect user’s thinking. It does so through “active ingredients”, i.e. proce-
ures producing desired mental shift (e.g., by employing a specific strategy for habit-breaking, problem analysis, or search for
dditional information, etc.). According to Smith (1998) most of the techniques are in fact based on a limited range of “tricks”
r “active ingredients”. The author identified fifty idea-generation devices of three types: strategies, tactics, and enablers.
he most numerous and significant tools are strategies defined as active means for generating ideas, that refer to specific
ental operations (e.g., analytical strategy, search strategy or imagination based strategy). Tactics work within strategies as

timulatory tools (e.g., elaboration tactic that requires a problem solver to mentally enrich the problem situation). Finally,
nablers are passive means of promoting idea generation (e.g., motivational enablers, anti-inhibition enablers). Rather than
irectly inspiring creative output, enablers set up conditions within which ideas are more likely to appear. For example,
ęcka (1994) describes six principles, including: generating many diverse solutions, separating generation of ideas from

heir evaluation, having fun and working in friendly atmosphere, using incompetence and irrational thinking in order to
void rigidity, being immersed in the process (being mentally present now and here).

Revolution is a new problem solving technique developed by our team on the basis of extensive experience of moderating
reative thinking trainings and problem solving sessions. It is applicable to a new product/process development or improve-
ent and refinement, i.e., it can be used in any case, when a new creation is meant to be based on the pre-existing elements

hat need to be combined in a new, functional and creative tangible object or idea. According to classification offered by
mith (1998), Revolution utilises two strategies: habit-breaking and imagination-based. Habit-breaking is achieved here via
aking the solvers think about the problem from the viewpoint of the objects with which they are identified. This trick

nduces a change in the thinker’s mental perspective. Moreover, personal identification, which requires problem solvers to
maginatively become a non-human part of the problem, represents an imagination-based strategy. A good example of this
trategy is Personal Analogy technique described by Higgins (1994), as well as Nęcka, Orzechowski, Gruszka, and Szymura
2005).

In terms of the theoretical assumptions, the procedure of identification ties together many mental activities known to
romote creative thinking. It prompts metaphor comprehension (Miller, 1996) and promotes object redefinition by means of
bstract thinking and deduction (Nęcka, 1987). These operations are considered as core processes participating in the creative
rocess (Nęcka, 1987; Mumford, Mobley, Reiter-Palmon, Uhlman, & Doares, 1991). Many techniques used for stimulating
reative thinking are based on these operations (Nęcka et al., 2005). Moreover, the procedure of identyfication induces
oyful atmosphere and many lines of evidence suggest a link between positive mood and creativity. Indeed, positive mood
acilitates divergent thinking, in particular, fluency and flexibility of thinking (Grawitch, Munz, & Kramer, 2003), openness
o novel information (Isen, 2001; Isen & Labroo, 2003). It also stimulates intrinsic motivation (Isen & Reeve, 2005) that leads
o enhanced task engagement and heightened originality and utility of generated solutions (Amabile, 1985; Tokarz, 2005).

Although perspective-changing techniques are believed to be particularly useful in solving challenging problems, the
mpirical evidence is limited. Butler and Kline (1998) have examined three types of heuristics: brainstorming, the hierarchical
echnique, and changing perspectives to determine which produced the highest number of solutions, the best solutions, and
he most creative solutions. Results indicate that the changing perspectives technique was relatively less helpful in terms of
acilitating fluency of thinking, and moderately useful in terms of generating solutions perceived as best or most creative.

The present study aimed at investigating further the specific conditions under which identification is most effective by
esting the effectiveness of several versions of Revolution. Below we firstly present the procedure of Revolution, followed
y the specific hypothesis tested in this study, as well as their rationale.

.1. Procedure of revolution

Revolution involves three separate stages: personal identification, creative combinatorics and idea implementation.
At the first stage of the technique, i.e., Personal Identification, each participant (working individually) is required to per-

onally identify with an object, i.e. to imagine becoming a non-human item belonging to a given category (the objects may
elong to any category, the only requirement being that all group members work with the same category). Particular cat-
gories chosen here depend on the nature of the problem to be solved (they are elements of the problem) and they are
re-specified beforehand by the moderator.

In order to choose their particular target of identification, each participant draws a lot with the name of the objects.
fterwards, the moderator introduces the context of Revolution by presenting the first instruction (see Appendix A), followed
y the second instruction called ‘Revolutionary Manifestos’, which aims at guiding identification with the target object (see
ppendix B). The second instruction takes form of a revolutionary proclamation issued by the item (each particular object
as its own ‘Manifesto’).

The “Manifestos’ are meant to stimulate and facilitate the identification process. They consist of two parts. The first

art of the instruction draws the participant’s attention towards atypical object characteristics, as perceived ‘from an object
erspective’ by asking them to ‘display multiple possibilities of applications’ of the target object. Following this task, the second
art of the ‘Manifesto’ requires the participant to propose novel uses (applications) for the object (”I could become something
ore than a (. . .)  of which I have had enough. Clearly. I can also do/be. . .”).
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Table 1
Experimental design.

The abstract condition
Without identification With identification –
For  women  For men  For women  For men
The  concrete condition
Without identification With identification With identification – the

preparation stage and the

implementation stage
separated

For  women  For men  For women  For men  For women For men

The ‘Manifestos’ are written in an amusing style in order to induce cheerful, relaxed and friendly atmosphere. Thus, it
is assumed that the ‘Manifestos’ will improve the quality of the resulting problem solutions by activating the core creative
operations (metaphor comprehension, abstraction and deduction) and by stimulating extracognitive enablers (e.g. the playful
mood).

Once the ‘Manifestos’ forms are completed by the participants, the identification phase is over. It is stressed by the formal
procedure of calling the identification off.1

Following identification, in the second stage of Revolution – Creative Combinatorics – the participants are grouped into
small teams.2 At this stage, their task is to produce an original creation by combining together the items that were previously
subject of identification into a new idea of a product. The product is supposed to be novel, original, functional and elegant.

Finally, at the Idea Implementation stage the task of the teams is to implement one product idea generated in the previous
phase. Depending on the variant of the task, idea implementation could amount to construction of a prototype of a product
with the use of available materials. Alternatively it could amount to elaboration of a detailed concept of a product, when
construction of a prototype is unnecessary or impossible (e.g. when the task is abstract).

1.2. Hypothesis and study design

For the purpose of the current study, five modifications of the original procedure of Revolution were devised to incorporate
the experimental manipulations described below. The overall design of the study is summarised in Table 1.

The first manipulation was related to the factor of identification. In the identification condition, the participants were
firstly familiarised by the trainer with the procedure of identification, and then completed the ‘Manifestos’. Each participant
drew a lot with the name of the discipline or the piece of clothing (depending on the abstract/concrete condition, see below)
in order to be assigned the particular condition. In the condition without identification, the stage of identification was
omitted, and the participants begun their work right from the solution generation phase (i.e., creative combinatorics). In
other words, in this condition no identifications were used.

The second manipulation was related to the type of material used: abstract versus concrete. In the abstract object condi-
tion the participants were required to design a new scientific discipline or approach by combining four distinct disciplines:
theatre studies, astronomy, economics and medicine. In contrast, in the concrete object condition, the task was to create a
new functional artefact, but not a piece of clothing, by combining leggings, a glove, trousers and a belt.

In both abstract and concrete conditions the same constrains on the desired solutions were introduced. The product was
supposed to be novel, original, useful and elegant. In the abstract condition, the new scientific discipline was  supposed to be a
mere combination of the four suggested disciplines, whilst in the concrete object condition the newly generated artifact was
supposed to be a combination of the four objects provided, with the possibility of their transformation with a use of scissors,
a sewing needle, thread, and glue. In other words, there was  no possibility of using the provided materials selectively (e.g.,
only one of them), or using additional concepts/objects. These limitations were introduced to make sure that the solutions
obtained in all experimental groups would be comparable in the terms of material used to enable further between-group
comparisons.

Nęcka (1987) claims that working with abstraction – due to the fact that there is no “reality bending” – may result in
more creative, unusual solutions. However, it seems that the identification with a real object allows one to look at it from a
different perspective, which provides an opportunity for object redefinition. In result, it activates different contextual cues,
which, in turn, activate diverse memories and lessen functional fixedness (Butler & Kline, 1998). In this way  the object gains

new (sometimes unrealistic) capabilities, which facilitates its creative solution. This mechanism does not seem to work in
the case of abstract objects. Consequently, benefits stemming from identification can be superior in case of concrete object,
as compared to abstract concepts. Moreover, concrete objects are associated with relevant gestures, which allow direct

1 Calling off the identification followed the procedure of “uncasting the spell” consisting of repeating by each participant of the formula: “I am not [. . .]
anymore, my  name is [. . .],  where the first set of [. . .]  corresponds to the name of the previously used item or discipline and the second set of [. . .]  to the
participant’s proper name (Nęcka et al., 2005). The “uncasting of the spell” was reinforced by the moderator. (Appendix C).

2 The size of the teams depends on the overall number of participants and on the number of objects used in Revolution. For example, if the working
group is made up of 12 people, we suggest the use of 4 items and the division into three teams, with each team working on one item.
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xpression of spatial properties of an object without a translation to verbal codes. Findings on embodied cognition suggest
hat therefore gestures make working memory resources more available for problem solving (Hostetter & Alibali, 2008).

The third experimental manipulation pertained to the separation of the preparation and idea implementation stages
f problem solving. In one of the groups working under identification condition, the participants were required to firstly
enerate many possible solutions, and then to choose one of them as the final product. It was  followed by the implementation
tage. The aim of this manipulation was to examine whether the separation of the two  stages would lead to the higher quality
f the generated products.

A strict separation of the generative and implementation phases – as a time lag between generating ideas and their
hysical ‘making’ – was possible only in the concrete condition. Such manipulation was  not possible in the abstract condition,
ecause the task was purely conceptual, and the groups were not expected to ‘make’ an object since both generation and
laboration of the solutions was mental.

In terms of the rationale for this manipulation, it is supported by two findings well known in the literature. First of all,
ividing of problem solving process into two stages – ideas generation and their evaluation – has proved to be effective, as

n the case of Brainstorming designed in the late 1940s by Osborn (1979). Secondly, the time lag between generating and
mplementing ideas may  provide time additional for incubation. It has been shown that incubation can aid problem solving
Smith, 1995; Smith & Blankenship, 1991; Yaniv & Meyer, 1987).

Finally, regardless of the three manipulations described above, each experimental group was  further divided into two
ubgroups in order to assign to them specific tasks, and because of that another manipulation was  introduced. This manip-
lation was not driven by any theoretical expectation, but was  logistic in nature. Thus, regardless of all other experimental
onditions, one subgroup was always working on a product suitable for women, whilst the other subgroup was preparing

 male-suitable version of the product. Accordingly, teams in the abstract condition were required to work on a scientific
iscipline aimed at solving problems of men  or women. Similarly, in concrete conditions, a new product was expected to be
uitable either for men  or for women.

In sum, a combination of all the experimental manipulations described above resulted in the following experimental
esign. There were two versions of abstract ‘Revolution’: (i) without identification (with a solution suitable either for men
r for women) (ii) with identification (with a solution suitable either for men  or for women). Furthermore, there were three
oncrete version of ‘Revolution’: (iii) without identification (with a product suitable either for men  or for women) (iv) with
dentification (with a product suitable either for men  or for women), and finally, with identification and preparation phase
with a product suitable either for men  or for women).

We predicted a positive effect of personal identification on problem solving (as compared to lack of identification). We
lso expected that identifying with a concrete object/item would lead to more creative solutions than identifying with
bstract concepts. Finally, we also assumed a positive effect of separation between the preparation and implementation
hases.

. Method

.1. Subjects

46 fourth and fifth year students (including 38 women) from the Institute of Psychology at the University of Social Sciences
nd Humanities in Warsaw volunteered to participate in the study. Their mean age was 26.66 (SD = 5.99). Prior to the study, all
ubjects took part in a 50-h university course on creative thinking and problem solving. The course was  aimed at developing
kills and abilities in the area of creative thinking and at preparing the students for the role of moderators of inventive
essions. Permission for the study was obtained from the local research ethics committee and all subjects consented to the
articipation.

The research was conducted in the spring of 2007. The course was run in five groups of 10–12 participants led by
xperienced trainers (and co-trainers) according to the procedure developed by Nęcka and colleagues (Nęcka et al., 2005).
he participants were assigned to a workshop group on the basis of their choices at the beginning of the academic year.
efore the study, the trainers and the co-trainers who run the study received a detailed introduction and instructions on
evolution. Neither the trainers/co-trainers nor the participants were informed about the specific design of the study and
anipulations introduced in all other groups.

.2. Procedure

Before running Revolution, in the first step each experimental group participated in an exercise ‘True or false’ (Rojewska,
000). The task was aimed at introducing a relaxed and cheerful atmosphere, similar in all groups. Then the specific procedure

or each group was governed by the experimental design, as summarised in Table 2 (in Table 2 the ‘male/female solution’
actor described above is omitted for the purpose of overall clarity).

Once all stages of Revolution were completed, the groups presented their solutions to all other participants. The presen-
ations were run in a random order and were video-recorded for the purpose of assessment by competent judges.
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Table 2
The procedure of the study for each experimental group.

Group condition: abstract
without identification

Group condition: abstract
with identification

Group condition: concrete
without identification

Group condition: concrete
with identification

Group condition: concrete
with identification and the
preparation stage and the
implementation stage
separated

1. Splitting of the group
into four sub-groups
representing four scientific
disciplines

1. Splitting of the group
into four sub-groups
representing four scientific
disciplines

1. Splitting of the group
into four sub-groups
representing four pieces of
clothing

1. Splitting of the group
into four sub-groups
representing four pieces of
clothing

1. Splitting of the group
into four sub-groups
representing four pieces of
clothing

2.  Instruction aimed at
stimulating identification
(stage I)

2. Instruction aimed at
stimulating identification
(stage I)

2. Instruction aimed at
stimulating identification
(stage I)

3.  The participants are
filling ‘Revolution
Manifesto’

3. The participants are
filling ‘Revolution
Manifesto’

3. The participants are
filling ‘Revolution
Manifesto’

4.  Presentation of
‘Manifesto” to the other
members of the group

4. Presentation of
‘Manifesto” to the other
members of the group

4. Presentation of
‘Manifesto” to the other
members of the group

5.  Instruction aiming at
stimulating combinatorics
(stage II)

5. Instruction aiming at
stimulating combinatorics
(stage II)

5. Instruction aiming at
stimulating combinatorics
(stage II)

2.  Splitting the group into
two sub-groups
(at least one discipline in
each)

6. Splitting the group into
two sub-groups
(at least one discipline in
each)

2. Splitting the group into
two sub-groups (at least
one piece of clothing in
each)

6. Splitting the group into
two  sub-groups (at least
one piece of clothing in
each)

6. Splitting the group into
two sub-groups (at least
one piece of clothing in
each)

7.  Exiting of identification 7. Exiting of identification 7. Exiting of identification
3.  Presentation of the task 8. Presentation of the task 3. Presentation of the task 8. Presentation of the task 8. Presentation of the task

9.  Preparation. A group is
working on the project.
4.  Product implementation
(stage III)

9. Product implementation
(stage III)

4. Product implementation
(stage III)

9. Product implementation
(stage III)

10. Product
implementation (stage III)

2.3. Product evaluation

The resultant products were evaluated by eight competent judges (Amabile, 1983) – experts in the area of psychology
of creativity. Since the overall number of the products in the study was fairly law (10 products, as resulting from the
experimental design), a fairly high number of judges was motivated by the need of keeping the reliability of measurement
as high as possible. Four of the judges were also participating in the study as trainers, whilst the remaining five judges did
not participate in the study as group leaders. The assessment of the products was done with the Creative Product Semantic
Scale (CPSS) (Besemer & O’Quin, 1999; O’Quin & Besemer, 2006).

The judges independently rated all ten products except for the products created by their own  groups.3 The procedure
of evaluation allowed the judges to familiarise themselves with all experimental conditions before making the ratings.
The judges were firstly asked to watch all the final presentations of the group products (ten presentations). Then the judges
were presented with all the instructions of Revolution (i.e., instructions provided to the participants in the course of problem
solving). Finally, after the second viewing of the product presentations, the judges rated the products. They were explicitly
instructed to focus on and rate the qualities of the products rather than the qualities of the presentations themselves.

The CPSS used in this study was developed by (Besemer & O’Quin, 1999; O’Quin & Besemer, 1989, 2006). It was translated
for the purpose of this study.4 The scale is based on an empirically tested theoretical model, which conceptualizes three
dimensions of product attributes: Novelty, Resolution, as well as Elaboration and Synthesis. Accordingly, the CPSS consists
of 71 items grouped into 11 subscales, which, in turn, represent three theoretical attributes of a product.

Novelty refers to the newness of the product. It consists of three subscales, i.e., Original (unusual or infrequently seen),
Transformational (revolutionary), and Germinal (suggestive of further creative products).

Resolution, which refers to the degree to which the product meets the criteria of the desired solution, also consists of three
subscales: Valuable (seen worthy by users because it fill their needs), Logical (seen as following the rules of the discipline),
and Useful (possessing practical applications).
Finally, Elaboration and Synthesis include five subscales: Structured (well organized), Elegant (expressed in a refined way),
Complex vs. Simple (containing many elements at one or more levels or, in contrast, a simple, basic structure), Understandable
(presented in a communicative manner), and Well-Crafted (develop it to the highest possible level within given constraints).

3 It is very important in regard to the t-test used in the statistical analysis, in which only ratings of the judges assessing the comparable experimental
conditions were included (hence, df vary, depending on a particular analysis – see ‘Results’ section).

4 We express our gratitude to Agnieszka Krupa, MA,  for her help with the CPSS English to Polish translation.
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The CPSS employs the semantic differential scale. Accordingly, the judges were asked to choose their preferred position
n a 7-point scale, where both ends of the scale represented two bipolar adjectives (for example: ‘Original-Ordinary’), and
our equals to the neutral judgement.5

. Results

The descriptive statistics, t-test, and W-Kendall test from the Statistica package were used for the analysis.
To evaluate the degree of agreement of expert judgements inter-rater reliability was assessed with W-Kendall test.

endall’s W indicator calculated for whole study equalled 0.743 (Chi2 (10) = 59.4, p < 0.001) and can be interpreted as high.
As to the first hypothesis concerning positive influence of identification, the results indicated that the experts’ ratings of

he products created under identification condition, compared to control condition, were lower for all assessed criteria, i.e.,
ovelty of the solution (M = 3.57 (Identification; I) versus M = 4.48 (Without Identification; WI)  (t(5) = 4.55, p < 0.007)), the
uality of solutions (M = 3.52 (I) versus M = 4.20 (WI) (t(5) = 3.27, p < 0.03)), and to their refinement and synthesis (M = 4.00
I) and M = 4.64 (WI) (t(5) = 3.86, p < 0.02)). It suggests that the positive influence of identification on problem solving, as
ompared to lack of identification, was not confirmed.

However, more detailed analyses of the effects of identification on the final products, including type of material used,
evealed that higher ratings of products created without identification occurred only in the condition of concrete object.
hus, in the concrete object condition, the products were rated as follows: the novelty of solutions: M = 3.30 (I), and M = 4.30
WI) (t(6) = 2.40, p < 0.053), the quality of solutions: M = 3.37 (I) and M = 4.64 (WI) (t(6) = 5.88, p < 0.002), their refinement
nd synthesis: M = 3.84 (I) and M = 4.99 (WI) (t(6) = 5.37, p < 0.002). As to the abstract condition, the identification did not
nfluence the ratings of the products.

Furthermore, the current results do not confirm the second hypothesis. Differences between ratings of the products
btained under the conditions of concrete versus abstract material for all the subscales of CPSS were too small for the t-test
o recognize them as statistically significant.

However, the results of the current study confirmed the third hypothesis. The products created with identification when
tages of preparation and execution were separated, compared to the products created without separating these stages, were
ated higher in all three subscales of CPSS. Namely, the novelty: M = 4.95 in the condition of identification and separation
f the stages of preparation and execution (IS) and M = 3.49 in the condition of identification and the lack of separation
f the two stages (ILS) (t(6) = 2.29, p < 0.062); the quality of solutions: M = 4.34 (IS) and M = 3.46 (ILS) (t(6) = 3.35, p < 0.02);
efinement and synthesis: M = 4.78 (IS) and M = 4.05 (ILS) (t(6) = 2.98, p < 0.025). Descriptive statistics for all the conditions
f Revolution are shown in Table 3.

. Discussion

The present results showing negative influence of personal identification on the ratings of products can be considered sur-
rising. Identification leads to metaphorical thinking, which is regarded both as one of the key creative skills, and extremely
efined end-product of the creative process (Lubart & Getz, 1997; Mial, 1987; Miller, 1996; Nęcka et al., 2005). Many methods
f creative problem solving used routinely are based on personal identification (Higgins, 1994; Nęcka et al., 2005; Proctor,
010). Thus, the positive effect of identification on creative thinking was  expected.

However, identification was “harmful” to the creative quality of products only in the concrete condition, and not in the
bstract condition. There are several possible explanations of this result.

The first explanation relates to the relationship between the concrete vs abstract nature of the object explored in the
reative process and the scope of attention. Presumably, in the concrete condition – when the object of identification was
asy to imagine and even physically present at the later stage of the problem solving, attention may have been easily drawn
nd narrowed to the perceptual details of the target object. By contrast, abstract concepts are not associated with strong per-
eptual cues, and thus, they may  not have limited the scope of attention. According to Friedman and colleagues (Friedman,
ishbach, Förster, & Werth, 2003) situationally narrowed or broadened scope of perceptual attention correspondingly con-
traints or expands the focus of conceptual attention within the semantic network. It leads to respective diminishment or
mprovement of creativity, because the scope of attention affects memory retrieval processes. The narrow scope of percep-
ual attention (and, hence, conceptual attention) enhances recall of recently encoded material by inhibiting the activation

f competitor items. Thus, this mechanism may  have led to the type of fixation on recently developed ideas in the case of
he concrete object condition in the present study. By contrast, the broadened scope of perceptual and conceptual attention
iminishes interference from highly accessible items enabling retrieval of less recently encoded or more weakly associated
oncepts (Friedman et al., 2003). This latter situation relates to the abstract condition of the present study.

5 Previous results obtained by (O’Quin & Besemer, 1989) indicate that reliability of the eleven subscales, as measured by Alpha Cronbach, is in between
,65–0,85. However, an analysis of dataset stemming from several studies did not replicate the theoretical 3-factors structure (Besemer and Treffinger,
981). Two factors: Novelty and Resolution explained 64%–71% of variance (in separate studies). The Elaboration and Synthesis factors were the least
eliable. Quite often the authors were unable to replicate it in their analysis, whilst its subscales exhibited correspondence to Resolution. However, it did
ot  lead the authors to revise the scale. Thus, the CPSS was  used here in the original form.
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Table 3
Means and standard deviations of experts judgement for all the conditions of Revolution.

CPSS subscale Condition

Concrete
without identification

Concrete
with identification

Abstract
without identification

Abstract
with identification

Concrete
with identification and
the preparation stage
and the
implementation stage
separated

M SD M SD M SD M SD M SD

Novelty 4.16 0.62 4.02 0.29 3.78 0.18 3.82 0.28 3.89 0.18
Original 4.48 1.22 4.00 0.29 4.20 0.47 3.90 0.44 4.25 0.31
Transformational 4.30 0.93 4.18 0.62 3.83 0.44 3.90 0.33 3.80 0.41
Germinal 3.70 0.47 3.88 0.34 3.31 0.43 3.65 0.46 3.63 0.39
Resolution 3.45 0.23 3.53 0.21 3.83 0.47 4.03 0.20 3.54 0.17
Valuable 3.80 0.25 3.60 0.29 3.53 0.41 3.58 0.52 3.78 0.36
Logical  3.05 0.47 3.85 0.71 4.15 1.03 4.18 0.75 3.33 0.33
Useful  3.50 0.48 3.15 0.32 3.83 0.61 4.33 0.64 3.53 0.60
Elaboration and Synthesis 3.84 0.14 3.79 0.16 3.87 0.21 3.93 0.26 3.70 0.14
Structured 4.45 0.34 3.88 0.40 3.75 0.35 3.90 0.37 4.23 0.33
Elegant  3.43 0.42 3.65 0.50 4.13 0.46 4.25 0.70 3.48 0.27
Complex vs. Simple 4.73 0.72 4.00 0.40 3.88 1.26 3.70 0.77 4.05 0.63
Understandable 3.45 0.17 3.85 0.48 3.88 0.33 3.95 0.66 3.55 0.25

Well-Crafted 3.13 0.43 3.58 0.35 3.70 0.40 3.85 0.41 3.20 0.41

Explanations: M – mean score, SD – standard deviation.

Further explanations of the negative influence of personal identification on creative problem solving observed in this
study are related to the context of the present study. The first explanation pertains to the specific nature of the identification
process. It can be speculated that identification stimulated by ‘Manifestos’ instruction turned out to be so strong that ordinary
“spell-breaking” was not enough, and the participants engrossed in the identification had difficulties with transition to the
next stage of thinking. These difficulties could take the form of resistance to “being” the target of manipulation, sometimes
quite “drastic” (such as cutting or getting rid of components in the concrete condition). This speculation is, again, consistent
with the results showing that negative influence of identification was revealed only in the concrete condition (and did not
occur in the abstract condition) – that is, in the case of manual work with pieces of clothing.

Furthermore, another possible reason for the negative influence of identification in the concrete condition may be a
paternal affect for the identification effects. The negative influence of identification could be explained by the participants’
reluctance to abandon (or underuse) the solutions, developed by them individually in their declarations, during the next
stage of work in a group (combinatorics). Such a situation could generate the participants’ resistance and reluctance to their
further creative work on the problem.

Finally, one can also try to explain these results in the light of the outcomes of verification of the third hypothesis. In fact,
the identification carried out with the use of ‘Manifestos’ declarations lowered the ratings of the resultant products in all
three scales of CPSS. However, separation of the identification and execution stages (tested only in the concrete condition)
led to higher ratings of the products. Separation of the two stages seems to bring about two  major benefits. First, it creates
a time gap between identification and the use of its effects. The time gained through the separation may  have been used
for conceptual development of alternative product designs based on to the process of incubation. In other words, the time
gap allowed incubation, which may  have released fixation developed during initial solution attempts (Smith, 1995; Smith &
Blankenship, 1991; Yaniv & Meyer, 1987). Thus, such conduct increases the probability of generating and selecting the most
creative solution.

It can be further speculated that the time gap enables the participants to fully leave the identification stage and to distance
themselves from the object they identified with a moment earlier. In this way, it becomes possible to modify it without any
scruples, or even to destroy the object of identification at the stage of combinatorics (the issue indicated above). Second,
creation of a temporal distance could also weaken the paternal affection for ideas previously generated in declarations,
allowing for creative focusing on combinatorial work on a problem, even if individual ideas have not been accepted.

Finally, the results of the current study can be interpreted in the broader context in which the study was conducted.
The participant of the study were the students who  beforehand underwent the creative thinking training involving 60 h of
exercises of all sorts. According to (Ulger, 2016), creative thinking training may  not necessary lead to enhanced capacity for
problem solving. The reason is that training situation may  lead the participants to adoption of a specific mind set or attitude
– called by the author ‘open-minded’ set. This attitude involves a belief that problem solving situation is an open-ended
situation and does not require a real completion in the form of one, final solution that needs to fulfil the pre-defined criteria.

Most likely, at least some of our participants were under the influence of attitude.

Considering the foregoing interpretations, it would be worth making such a modification to Revolution that would not
so much as minimize the negative influence of the above mentioned factors on identification, but bring out a positive
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otential inherent in making metaphors. For this purpose, one can try and structure the “intermediate” stage, that is, the
ne occurring between preparation and execution. At the stage of group ideas generation that followed identification, the
articipants sometimes spontaneously used the creative techniques learned earlier. This may  reflect a need for structuring
nd transfer of information obtained as a result of identification before their final use during problem solving in the group.
he results of the study described in this paper testify to the fact that this stage is a crucial link in Revolution technique.
ince the mere separation of the preparation and execution stages had a positive influence on the quality of products, then
nriching the technique with a link facilitating a structured transition between the two stages should only enhance this
ffect. The positive influence of implementation planning, i.e., of structuring the results of conceptual creative activities
efore their realization, was discussed in other studies (Osburn & Mumford, 2006). This effect is also apparent for problem
onstruction (Vernon & Hocking, 2016). Such conduct increases the probability of completing the creative process with
uccess. However, the supposition that such an operation would improve the effectiveness of Revolution technique requires
urther studies.

The sample problem used in the presented version of the Revolution technique has a training function. It has been
hosen to be attractive to the participants of the study and to stimulate their creativity (Davies et al., 2013). Practical
pplications of this technique concern a wide range of complex problems. For example, in the problem of repairing or
mproving communication within an organization one needs to take into account its many levels and forms, and that makes
he problem very difficult. If in the identification stage we look from different perspectives at the most important aspects
f communication (i.e. instruments and forms of communication), and then we  examine various possibilities of combining
hese unique perspectives, we stand a chance of developing a new and valuable solution, which is additionally systemic.

e can imagine a similar procedure applied to the problem of creating or improving products (e.g. a car or a smartphone),
rocesses (e.g. customer service or handling complaints), and even to their combination (e.g. generating new ideas for
anking or telecommunication services).

Thus, in real-life applications, this method allows tackling very complex problems, and it combines the advantages of
dentification (looking from a different perspective at the problem components) with those of combinatorics (integrating
hese various perspectives in order to generate solutions). The important thing is that the resultant solutions, even in the
ase of problems that are very complex, to the point of being not uniform, have a chance to be consistent. This is due to the
act that the final solutions may  integrate all the combined perspectives into one idea. Tackling complex problems usually
equires decomposing them into subproblems that are solved independently. Thus, there is a problem of their integration
hat can sometimes be difficult or even impossible. In the Revolution technique such integration also must be done, but the
pplied procedure naturally enforces this integration, and the ideas, which are impossible to integrate “die naturally.”

The current study acknowledges several limitations. Revolution is a new technique for creative problem solving, therefore
he examination of its effectiveness as well as the attempts to increase its efficiency through modifications and testing are only
n an initial phase and could be regarded as pilot studies. Because of the small number of compared products, it is difficult to
onsider the current results unambiguous, but it is certainly possible to indicate the directions of potential modifications and
mprovements. Moreover, the obtained results suggest the necessity to pose questions about the conditions of effectiveness
f identification as such, which is, after all, used also in other techniques for creative problem solving. This study, testing
he effectiveness of Revolution technique in a group, contributes to the experimentally neglected but very important field
f group psychology of creativity (Kurtzberg & Amabile, 2001). We  hope that our study will not only arouse our readers’

nterest in the technique itself, but also will become a source of inspiration for further, still extremely rare studies on the
ractical management of the creative process at a group level.

ppendix A.

Instruction aimed at stimulating identification – Stage I of Revolution. Concrete object version. The instructions for the
bstract version are similar with the exception that the frustrated items are not types of garments but science disciplines.

Herewith you have discovered your secret identity. For the forthcoming few moments, you will become the very item that
you are holding in your arms right now. Look at the items. Most of us came across them more than once in our lives.
Today, you will observe the world through their eyes, resentful eyes of objects that frequently expected SOMETHING ELSE on
your side. While suffocating for years is cramped wardrobes being thrown dispassionately onto shabby shelves. Spending
their lives in numb waiting and trying to muster a glimmer of hope whenever you took them in your hands. These clothes
continually THOUGHT. The initial euphoria that accompanied them on the way from the shop to your homes slowly expired
in them giving way to a profound disappointment. They grew frustrated and angry. This situation could not last forever.
Here they come to an end of their patience. Each group of clothes included in a brief MANIFESTO that expresses their deep

despair. Now they ended up in our hands. Promptly, we give them to you. Reading and complementing them remember that
each manifesto is the essence of your despair, regret, a sad conclusion of many bitter years. Filling out the manifestos try
to empathize deeply with the situation in which you found yourselves. Express it trying to match it, i.e. to identify with the
objects assigned to you.
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Appendix B.

An example of a MANIFESTO. concrete version
Tights’ (pantyhose’s) manifesto
Comrades in misery!

1 am fed up with the way in which they have always treated me  in the same way. Forever the same fierce routine! Is it
really all my  life that I have to dash attached to the women’s legs?! (Not to mention the moments when the husband
of my  owner in her absence puts me  onto his hairy shanks)

How is it possible that so far nobody has recognized the potentialities inherent to me? After all I display multiple possibilities
of applications. For example:

With a little effort I could become something more than a garment of which I have had enough. Clearly. I can also do/be:

An example of a MANIFESTO. abstract version
Astronomy’s Manifesto
Comrades in misery!

I am fed up with the way in which I have been treated! First of all, I scared people away because of the complexity of
the arguments studied by me. And now since the advent of the Dancing with Stars television contest – I am being treated
frivolously. If it continues like this, I shall be confused with my misfit sister. The disgrace of the entire family: astrology.
Me!!!! A branch of science with infinite possibilities!!!

How is it possible that until now. All my potential has not been identified!!!

After all I display multiple possibilities of applications. For example:

With a little effort I could become something more than a science discipline of which I have had enough. Clearly. I can also
do/be:

Appendix C.

A part of the instruction stimulating exit of identification and combinatorics written in a form of a revolutionary procla-
mation (Revolution – stage III).

Stand up, damned of the Earth! Stand up!

Let the misery end! Enough of pointless exploitation! Enough of bourgeois suppression of our individuality! Sisters and
Brothers! Comrades! The time is ripe. . ..  The time has come in which the dawn of freedom will illuminate us with its light
(. . .)

Let us finally be appreciated by people! Let them see in us something more than merely a piece of clothing, used in a
stereotypical way, day after day, without ever changing anything in the same fashion. Let us finally be recognized for the
capabilities and potential use previously hidden from their sight. Comrades, it is time to form a Coalition ! (. . .)

From now on you will work together for the glory of our idea of Superitem ! However. remember that this work will require
a sacrifice from you. In a good coalition there is no distinction between YOU and I or YOURS and MINE. Together, a button
to a button. a buttonhole to a buttonhole we will work one with another and burn on the altar of artistic creation. You have
to get out of yourself. Forget for a moment about who you are: Tights. Gloves. Trousers. Belts! Only in this way and together
we can create a new quality. Become therefore pure potentials without a name or form. Identification is over!
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