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Abstract: An experimental study was conducted to clarify the impact of the source problem
(present/absent) and of the emotional valence (positive/negative) on the way analogical target
problems are solved. Analogical problems were represented by two types of PC games. Film clips
were used to elicit emotions, whereas emotional changes were monitored by SAM scale. It was
found that the presence of source problem increased the speed of solving a target problem and led
to analogical problem solving even though a non-analogical solution could also be conducted.
Negative valence (feeling sad) facilitates analogical problem solving, whereas positive valence
(feeling amused) alleviates non-analogical problem solving. Different emotional valence has no
impact either on the length of the time needed for problem solving, or on the success.
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Solving analogical problems is a frequently
occurring task, for example, when driving a
car, shopping, cooking, etc. We intuitively
know that those tasks we have faced in the
past or experienced their solution in another
way are solved faster and easier. It is also
highly possible that the process of solving
analogical problems may be influenced by
emotional states, as is the case in other cog-
nitive actions as attention, memory, decision
making, etc. Negative and positive emotions
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in general have different effect on cognition
as they influence the comprehension of the
present situation.

Analogical inference is the process when
one comes to a conclusion about a new
situation through already acquired knowl-
edge of very similar —analogical —situations.
The first step in analogical inference is the
identification of an analogy between a situa-
tion concerning an object, problem, domain,
etc. in the past (source) and an unknown
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situation, object, problem, domain, etc. (tar-
get). An analogy can be stated only if the
same relationship exists within the compo-
nents of one object and within the compo-
nents of another object. Similarity of compo-
nents without similarity of their relations is
not a valid criterion for an analogical con-
nection (Biela, 1991, 1993). In his theory of
structure-mapping Gentner (1983) high-
lighted structural similarity as the most im-
portant precondition of analogical relation-
ship. It was demonstrated, however, that
superficial similarity also plays a role in anal-
ogy detection — mainly in a retrieval of source
domain (Blanchette, Dumbar, 2000).

Analogical inference is frequently used in
a process of problem solving. Although it is
a process of deriving logical conclusions,
solving problems through it can be referred
to only as a heuristic strategy because it does
not guarantee the final, strict and effective
solution (Bacova, 2011; Matlin, 1998). Ana-
logical problem solving has the following
main stages (Thagard, 2005; Dahl, Moreaue,
2002; Keane, Ledgeway, Duff, 1994):

1) Mental representation of the source
problem

2) Retrieval of an already solved target
problem from memory

3) Mapping and comparing the structure
of the source and target problems

4) Transferring the solution from the source
to the target problem based on structural simi-
larity.

Gick and Holyoak (1980) proved in their
broadly known experiment that the presence
of the source problem facilitates the solu-
tion of the target problem also in conditions
when they are structurally but not superfi-
cially similar.

Analogical problem solving is influenced,
for example, by age (Singer-Freeman, Bauer,

2008; Viskontas et al., 2004), certain cogni-
tive styles, gender, academic curricula
(Antonietti, Gioletta, 1995), etc. We were
mainly interested in whether different emo-
tions could influence analogical problem
solving. In general, emotional experience is
described by two factors: valence (negative
or positive) and arousal (calming or exciting)
(Russell, Barrett, 1999). The relationship be-
tween emotions and cognition is intensively
investigated in different areas of science and
different perspectives, both throughout
Slovakia (Jurasova, Spajdel, 2011, 2012;
Kovac, 2010; Cavojové, 2010; Pilarik,
Matusikova, 2010; Démuth, 2003), and
abroad. It was proved that emotions influ-
ence the decision making process (Halama,
2011; Baumeister, DeWall, Zhang, 2007;
Damasio, 1994), problem solving (Mikulincer,
Shefti, 2000; Blanchard-Fields, Jahnke, Camp,
1995), memory (Brierley et al., 2007; Ginet,
Verkampt, 2007) and attention (Fredrickson,
Branigan, 2005). While investigating the
emotion-related surface similarities in ana-
logical problem solving, Hesse, Kauer, Spies
(1997) found that those target-relevant
source problems are preferred that are emo-
tionally congruent with target problems.
Negative emotions in general lead to more
thorough information processing and reduce
the range of reasoning because they signal-
ize an unpleasant or dangerous situation.
One chooses the fastest and previously veri-
fied reaction, which can smoothly dissolve
the situation eliciting negative emotion
(Neidenthal, Krauth-Gruber, Rick, 2006;
Stuchlikova, 2002). On the contrary, positive
emotions widen the range of reasoning, re-
duce the thoroughness of information pro-
cessing because they signalize a pleasant
and safe situation, so one can try new ways
of reaction. Routine is substituted by cre-



STUDIA PSYCHOLOGICA, 56,2014, 2 101

ativity (Neidenthal, Krauth-Gruber, Rick,
2006; Stuchlikova, 2002).

The aim of our research was to verify
whether the presence/absence of a source
problem could modify the solution of an ana-
logical target problem and whether the posi-
tive/negative emotional valence could influ-
ence the solution of an analogical target prob-
lem.

METHOD
Participants

A total of 110 (93 females, 17 males) under-
graduates aged 18-25 (mean = 19.8) partici-
pated in the study. They were randomly di-
vided into experimental and control sample.
Participants volunteered for the research and
gained no financial reward.

Procedure

A multivariational experimental design was
used. The first independent variable was
emotional valence, which could be rather
positive or rather negative. Emotions were
induced by film excerpts which were previ-
ously experimentally validated and proved
to be effective in eliciting sadness (nega-
tive valence) and amusement (positive va-
lence) (Izsof Jurasova, Spajdel, 2013). We
used a mute film clip from the movie “The

Figure 1. Model of gate no.1

Bear” (1988) to elicit sadness, a film clip from
the movie “Slnce, seno a par facek” (Sun,
hay and few slaps) (1989) to elicit amuse-
mentand a film clip from the movie “Hannah
and Her Sisters” (1986) to induce neutral
emotional state. Each participant watched
each film clip (so they all experienced sad-
ness, neutral emotional state and amusement
during the research procedure). The se-
quence of the film clips was randomly gener-
ated by a PC program. The valence and
arousal of induced emotions was measured
by a non-verbal pictorial assessment tech-
nique “The Self-Assessment Manikin
(SAM)”. SAM was applied because it is a
verified and broadly used technique in emo-
tion evaluation (Backs, da Silva, Han, 2005;
Jenning et al., 2000), can be filled out easily
and quickly so it does not interfere with the
induced emotional state. We did not mea-
sure the influence of emotional arousal on
the solution of an analogical target problem
because the applied film clips evoked resem-
bling rate of emotional arousal.

The second independent variable was the
type of a presented problem. Two types of
PC games were used as source and target
problems. The games were designed specifi-
cally for our research. In the first type of game
(“Bridge”), The participant is supposed to
build a bridge across the river by joining
specifically designed supportive elements
with bars (Figures 1 and 2).

Figure 2. Model of gate no.2
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Figure 3. Model of labyrinth no.1

There was no time limit for the solution,
one could test the stability of a bridge and
rebuild it when fallen. Supportive elements
could be connected in various ways, how-
ever, one should have taken into account
the same physical laws that guarantee the
analogy between the presented problems. In
the second type of game (“Labyrinth”), par-
ticipants were supposed to join some atoms
—placed in different areas of the labyrinth —
to construct the molecule of water (H-O-H)
(Figures 3 and 4).

The motion of one atom can be stopped
only by hitting a wall or another atom, that is
why in all analogical problems one has to
move more atoms than only one “H-*, “-O-*
and “-H”. Participants were supposed to
solve two analogical tasks from each game
type. The tasks were superficially and also
structurally similar.

The third independent variable was the
source problem, which either was (experimen-
tal group) or was not presented (control
group). All participants watched a short clip
where PC games were introduced and the
rules were explained. The experimental group
saw a possible solution of a presented game
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Figure 4. Model of labyrinth no.2

(source problem), while the control group
was not familiarized with it (no source prob-
lem).

We measured the variance of dependent
variables as a solution speed, strategy and
successfulness of problem solving. The
whole experiment was presented by a PC pro-
gram, in a specific sequence (Table 1). The
PC program recorded every action during the
PC games solution and the speed of solu-
tion in order to enable retrospective quanti-
tative evaluation of the solution strategy of
participants.

RESULTS

Quantitative and qualitative methods were
used in data evaluation. The strategy of tar-
get problem solving for each participant
was evaluated by three appraisers and
was declared analogic or non-analogic ac-
cording to specific criteria. In the game
“Bridge” for example it was monitored which
supportive elements were joined, in which
sequence and in what manner; whether the
participant had a strategy in building or pro-
ceeded only at random. In the game “Laby-
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Table 1. Structure of the PC program for experimental and control group

Experimental group

Control group

Clip for game “Bridge” — with solution

Clip for game “Bridge” — without solution

Analogical problem — first “Bridge” game

Analogical problem — first “Bridge” game

Film excerpt — amusement or sadness
induction

Film excerpt — amusement or sadness
induction

SAM

SAM

Analogical problem — second “Bridge” game

Analogical problem — second “Bridge” game

Film excerpt — neutral emotional state
induction

Film excerpt — neutral emotional state
induction

SAM

SAM

Clip for game “Labyrinth” — with solution

Clip for game “Labyrinth” — without
solution

Analogical problem — first “Labyrinth” game

Analogical problem — first “Labyrinth”
game

Film excerpt — amusement or sadness
induction

Film excerpt — amusement or sadness
induction

SAM

SAM

Analogical problem — second “Labyrinth”
game

Analogical problem — second “Labyrinth”
game

rinth”, very similar criteria were applied but
in this case the shift of atoms was assessed.

The impact of presence or absence of the
source problem for the solution of the ana-
logical target problem was measured for the
games “Bridge” and “Labyrinth”. It was
found (Table 2) that the participants in the
control group were slower in solving the tar-
get problem than the participants in the ex-
perimental group, but only in the game
“Bridge” (U=977;p=0.001; r=0.3). Differ-
ences between the groups in the speed of
solution were not found in the game ,,Laby-
rinth“ (U= 1444; p =0.68). Similarly we found
differences between the groups in the strat-
egy of solution (Table 3) in the game “Bridge”
(¢ (1)=45.35;p<0.001;. Cramer’s V=0.64)
but not in the game “Labyrinth”(y? (1)=0.55;

p =0.45). When solving target problem the
participants in the experimental group applied
the same strategy as was presented in the
source problem (clip for game “Bridge”), so
they proceeded in analogical situation ana-
logically. Finally, there were no differences
between the experimental and the control
group in the success of the solution of the
game “Bridge” (y* (1)=0.96; p=0.32) and
,,Labyrinth® (y? (1)=0.96; p=0.32). Interest-
ingly, participants in the control group tested
the stability of their bridge more frequently
than the participants in the experimental
group (U=717;p<0.001;r=0.47).

We also analyzed the impact of emotional
valence on the solution of analogical target
problem. Interestingly, no difference was
found between the induced positive or nega-
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Table 2. Speed of solution of target problem in the game “Bridge” and “Labyrinth”

Bridge Labyrinth
Median (s) IQR Median (s) IQR
Experimental group 93 53 126 97
Control group 121 72 131 112

Table 3. Strategy of solution of target problem in the game “Bridge” and “Labyrinth”

Bridge Labyrinth
Analogical Non'- Analogical Non'-
analogical analogical
Experimental group 89.3% 10.7% 67.9% 32.1%
Control group 25.9% 74.1% 59.3% 40.7%

tive emotional valence and the speed of so-
lution in the game “Bridge” (U= 1352.5;p=
0.34) and “Labyrinth*“ (U= 1329; p=0.27).
On the other hand, we found a relationship
between the type of emotional valence and
solution strategy in the game “Bridge” ()2
(1)=4.40; p=0.03; Cramer’s V =0.2) as well
as in the game “Labyrinth* (%*(1)=9.99; p <
0.001; Cramer’s V =0.3). Negative emotional
valence (feeling sad) was related to analogi-
cal strategy in solving analogical target prob-
lem, whereas positive emotional valence (feel-
ing amused) was related to non-analogical
strategy in solving analogical target prob-
lem. There was no relationship between the
type of emotional valence and the success-
fulness of the “Labyrinth” game solution ()2
(1)=0.29; p=0.58). The game “Bridge* was
successfully solved by all participants after
emotion elicitation.

DISCUSSION

Our first aim was to verify experimentally
the effect of presenting a source problem on

solving analogical target problem. It was
found that if a source problem is presented,
the target problem is solved more quickly,
without hesitation and analogically. These
findings are in accord with the results of Gick
and Holyoak (1980). On the other hand, itis
very interesting that no differences in suc-
cessfulness between experimental and con-
trol group were detected when solving tar-
get problem. Moreover, the participants in
the control group (no-source- problem con-
dition) solved the target problem, especially
the game “Bridge”, more simply, effectively
and in fewer steps than it was presented in
the source problem. It can be assumed that
the presence of a source problem stimulates
analogical inference when solving an ana-
logical target problem, accelerates a solution,
evokes the feeling of competence but simul-
taneously reduces creative approach. How-
ever, it has to be highlighted that this ten-
dency occurred only in the game “Bridge”.
When comparing clips with source problems
for games “Bridge” and “Labyrinth” we con-
cluded that the clip for the game “Bridge”
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was easier to understand and therefore in-
duced analogical problem solving.

Our second aim was to determine whether
different emotional valence could alter
analogical problem solving. Our findings
are in accord with the theoretical claims
(Neidenthal, Krauth-Gruber, Rick, 2006;
Stuchlikova, 2002) that negative valence
stimulates well-known and verified reactions
whilepositive valence stimulates experimen-
tal and creative tendencies. Participants ex-
periencing negative emotional valence (feel-
ing sad) solved analogical target problem
analogically, in the same style as presented
in the source problem. When experiencing
positiveemotional valence (feeling amused)
they tried new methods, so they did not pro-
ceed analogically when solving analogical
target problem. The synthesis of our findings
can be represented in a scheme (Figure 5).

It can be stated that the prime source prob-
lem, which is sufficiently lucid and illustra-
tive, facilitates analogical inference when
solving analogical target problem. Similarly,
negative emotional valence stimulates ana-
logical problem solving. In a situation when
one is acquainted with a source problem and
concurrently experiences negative emotional
valence, the tendency of analogical inference
may increase, which results in applying well
known steps in solving analogical problem.
Positive emotional valence broadens the
range of reasoning, motivates creative ap-
proach and experimental tendencies. We as-
sume that the knowledge of a source prob-
lem when experiencing a positive emotional
valence results primarily in analogical in-
ference while solving analogical problems.
That results in high speed of problem solv-
ing and a subjective feeling of competence.

Prime source problem

/

\

Fast solution of a targe tproblem

Feeling of competence when
solving target problem

Analogical inference

|

Positive valence

'

Critical, innovative approach

!

Non-analogical solution of target problem

I

Negative valence

Analogical solution of target problem

Figure 5. Scheme of the relationship between certain dependent and independent vari-

ables
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Yet, at the same time, the critical approach
toward the analogical conclusion is main-
tained and it can be revised or improved
through creativity and as a result not ana-
logically solved.

When generalizing our findings we should
reflect on the limits of this study. Our experi-
ment utilized well-defined and quite simple
PC games. This should be taken into account
when considering the influence of the source
problem on analogical target problem solv-
ing. This relationship is probably more com-
plicated in real life conditions. Our partici-
pants were young university students, there-
fore, exploration of analogical inference in
groups with different age and education is
recommended. In follow-up studies it would
be contributive to measure gender influence
on analogical problem solving in various
emotional valence conditions. Although men
tend to apply analogical interference more
frequently than women (Antonietti, Gioletta,
1995) we could not investigate this relation-
ship because of the disproportion of men
and women in our sample. We assume that
various emotions (despite the same valence)
could influence analogical problem solving
differently, therefore, conducting the same
experimental procedure with broader range
of induced emotions would be desirable.
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VPLYV EMOCIONALNEJ VALENICIE A
ROZNYCHPODMIENOK ZDROJOVEHO PROBLEMU
NA SPOSOB RIESENIA ANALOGICKYCH CIECOVYCH PROBLEMOV

K. Izso6f Jurasova, A. Biela, M. Spajdel

Suhrn: Cielom realizovaného experimentalneho vyskumného planu bolo objasnenie vplyvu
zdrojového problému (pritomny/nepritomny) a emocionalnej valencie (pozitivna/negativna) na
sposob rieSenia analogickych cielovych problémov. Analogické problémy boli modelované dvomi
pocitatovymi hrami. Prislusné emocie boli evokované filmovymi Gryvkami, kym zmeny emocii
boli zachytené pomocou $kaly SAM. Zistilo sa, Ze pritomnost’ zdrojového problému urychli
rieSenie cielového problému a vedie k analogickému rieSeniu napriek tomu, Ze i neanalogické
rieSenie by bolo efektivne. Negativna emocionalna Valencia (smutok) vedie k analogickému
rieSeniu analogickych problémov, kym pozitivna emocionalna Valencia (pobavenie sa) facilituje
neanalogické rieSenie analogickych problémov. Zmeny v emocionalnej valencii sa neodrazia v
rychlosti a ani uspe$nosti rieSenia analogického cielového problému.



