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Abstract This paper presents data concerning the impact of
word connotations differing in valence and origin on ambig-
uous decisions. The origin factor describes engagement of
automatic vs. controlled processing mechanisms in formation
of an emotional reaction to the stimuli (words, in this case).
Other potentially important factors such as arousal, concrete-
ness, frequency of appearance in language and length were
matched across conditions. The task was introduced as intui-
tion related and participants were supposed to guess which
one of two hexagrams, introduced as pictorial symbols from
an East Asian language, best suited the meaning of certain
words. The expectation was that the origin of a word’s affec-
tive connotations would influence decision making speed, and
reaction latencies would be longer for reflectively originated
words compared to automatically originated ones. The ratio-
nale for such a hypothesis is that reflective origins of emotion-
al reactions are part of rational, multi-criteria processing,
representing more complex mechanisms than automatic ori-
gins of emotional reactions based on experiential, automatic
appraisals, representing less complex processing. For reflec-
tively originated words, reaction latencies for word-sign
matching tasks were longer than for automatically originated
ones. No valence effects were found. Also no effects of the
manipulations were found for time spent look at the words or
location (top or bottom) of the chosen response in an ambig-
uous word-symbol matching task. This suggests that, indeed,

origin influences only the type of processing that subsequently
occurs, namely whether choices reflected systematic or heu-
ristic processing.

Keywords Ambiguity processing . Incidental affect . Origins
of an affective reactions to stimuli . Choices under uncertainty

Introduction

Human mental processing is susceptible to many incidental
factors, especially the affective state of the individual (Clore
and Huntsinger 2007; Payne et al. 2005). The easiest way to
see the effects of emotions on cognition is to inspect situations
when one’s knowledge is uncertain, and thus ambiguity is
involved in giving the answers (Ellsberg 1961; Heath and
Tversky 1991; Payne et al. 2005). In addition, a useful per-
spective for investigating emotion-cognition relations has been
the notion that the human mind has dual processing systems,
one that is automatic and one that is more controlled (Imbir
2016a). This approach (Gawronski and Creighton 2013) has
attracted more and more attention from the scientific commu-
nity. Dual process theories compare and contrast uncontrolled
and automatic processingmechanisms responsible for heuristic
thinking with controlled and rational processing mechanisms
responsible for systematic thinking (Kahneman 2011).

Epstein (2003) has described these two distinct systems as
the experiential and the rational mind. The research reported
in this paper investigates the role of these two systems in the
diversity of emotional reactions observed in everyday situa-
tions (Kagan 2007). We (Imbir 2015, 2016a; Jarymowicz and
Imbir 2015) recently proposed that some emotional states are
based on automatic appraisals, while others result from sys-
tematic and reflective emotional processes. In order to mea-
sure the origin of an affective reaction to stimuli, a Self-
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Assessment Manikin (SAM) scale was developed. This
scale allowed us to measure the subjectively perceived
emotions with automatic origins described as derived from
the heart, or emotions with reflective origins described as
derived from the mind. Both aspects of emotional reactions
to stimuli were based on the well known metaphor of heart
vs. mind, representing to some extent the meaning of the
dual mind distinction (Imbir 2015, 2016a; Jarymowicz and
Imbir 2015). The SAM scale developed to measure the or-
igin of an affective reaction to stimuli is presented in Fig. 1.
The aim of the current study was to examine if the origin-
related emotional complexity of verbal stimuli would influ-
ence the way ambiguous decisions concerning word mean-
ings are processed. The answer to this question is important
not only for the purpose of understanding emotions, but
also to achieve a better understanding of dual-mind func-
tioning (Imbir 2016a).

Dual Mechanisms of Processing in Emotion-Cognition
Relationships

The main assumption underlying the dual-mind theories is
that there exist two different modes of processing, namely
automatic and controlled (Moors and De Houwer 2006). The
dual-mind framework received some criticism concerning the
large number of postulated dualities sometimes contradicting
one another (see: Keren and Schul 2009) and the multi-criteria
based description of processing in each way, thus the congru-
ency of those criteria is hard to achieve in everyday situations
(Moors and De Houwer 2006). Despite this, when focusing
only on the mechanisms underlying both types of processing
(Strack and Deutsch 2004), and thus on similarities rather
than differences between the different processes (e.g.
Imbir 2016a; Jarymowicz and Imbir 2015), one may find
that behavioral responses to stimulation may be mediated
by automated, associative processes or based on verbaliza-
tion and rules of logic reasoning (Strack and Deutsch
2004). Those two mechanisms can lead to different conse-
quences in everyday situations, resulting in fast vs. slow

responses (Kahneman 2011) differing in some instances in
the accuracy of the answer.

Some dual mind theories state that emotions only result
from automatic processing (Epstein 2003; Kahneman 2011).
However, there is no reason to assume that rational or reflec-
tive processing does not also contribute to emotional reactions
(Jarymowicz and Imbir 2015). For that reason, the distinction
between so called automatic and reflective emotional process-
es was proposed as an emotional manifestation of experiential
and rational minds (Epstein 2003; Imbir 2016a). Emotions of
automatic origins are those based on fixed, evolutionary de-
rived evaluative criteria of biological value (Damasio 2010).
They do not need language to appear, but are represented in
language by labeling the automatically originated states. Put
simply, one can feel the pain, even without naming its source.
According to Kahneman (2011), emotional reactions to the
emotional expressions of others are a type of automatically
originated experience. The reaction appears effortlessly, im-
mediately and with total certainty of own feelings (Zajonc
1980). Everything beneficial for health or happiness (e.g.
smiling faces of others, tasty food or sunny weather) is eval-
uated positively, while all threats are evaluated negatively
(e.g. a man with angry face approaching us, smelly food or
even a rainy day). The evaluations are fast and when they are
not pronounced enough to evoke an emotional episode, they
affect the general, currently experienced mood (Russell 2003).

One can argue that automatically originated emotional ex-
periences do not exceed all possibilities for emotions to appear
in the human mind. Some emotional processes are based on
deliberation and are often called self-conscious emotions
(Lewis 1995; Weiner 2005) or appraisal based emotions
(Scherer 2004). Simply naming states and situations allows
us to compare them to some kind of a standards (e.g. self-
standards: Lewis 1995) of what is bad or good. Due to this
process one can reappraise the situation and develop second-
ary emotions in addition to the initial, primary affective reac-
tion. The mechanism of reflective emotion formation is cog-
nitive resource demanding, due to the involvement of the
propositional mechanisms postulated by Strack and Deutsch
(2004). Jarymowicz and Imbir (2015) argue that reflective
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Fig. 1 The SAM scale developed for origin of an affective reaction to
stimuli measure. The scale was accompanied by the description stating:
BThe first picture shows an individual who is overwhelmed with appeals
from the heart – words that could represent these experiences include
being beside oneself, complete commitment, full engagement,

impulsivity, spontaneity, lack of hesitation. The last picture shows a
person who is under the sway of the mind, who is reflective – words
that could be used to represent this state include feelings that result
from contemplation, planning, consideration, prediction, choices, or
comparisons.^ (Imbir 2015, 2016b)



emotion may appear when mental representations of the cur-
rent situation of an individual are compared to the situation
they desire or think ought to exist. Such an evaluative standard
(Reykowski 1989) is the sentence based representation of an
evaluated situation, which may be compared to the current
state, resulting in an emotional reaction. The process of mak-
ing comparisons consumes energy; thus, one may avoid the
effort of doing so just as one may spare themselves the effort
of systematic thinking and use heuristics instead (Kahneman
2011). The deliberative base of reflective emotional state elic-
itation leads to a great diversity of possible emotional states
and may lead to very different responses to the same situation.
Simply put, different people may use different evaluative stan-
dards to assess a given situation, and thus feel different emo-
tional states. The difference between automatic vs. reflective
emotional states has only to do with the mechanism of emo-
tion formation, while emotional outcomes, in terms of physi-
ological, hormonal or autonomic nervous system reactions,
should be similar (see: Imbir 2016a; Kagan 2007).

On the basis of the dual-mind framework, the model of
emotion-cognition relations was formulated recently (Imbir
2016a), stating that both the emotional and cognitive domains
should be understood as composed of two types of processes,
namely automated and controlled. Such a model postulates
that emotion-cognition interactions are in fact four different
types of processes. They include, on one hand, processes in-
volving the same system: (1) automatic emotions influencing
heuristic cognition and (2) reflective emotions influencing
systematic cognition. The former involves the experiential
system and the latter the rational system (Epstein 2003).
Additionally, cross-systems interactions exist: (3) when auto-
matic emotions influence systematic cognition or (4) reflec-
tive emotions alter heuristic based cognitive processes (see:
Imbir 2016a). However, our contention is that although these
cross-system influences can occur, the predominant impact of
emotional processes deriving from one or the other system
(automatic/heuristic or reflective/systematic) will be to pro-
mote cognitive processing within the same system. The theo-
retical model predicting those relationships derived from
Imbir (2016a) is presented in Fig. 2.

Origin of Emotion Operationalizational and Theoretical
Issues

The remaining theoretical issue is how to manipulate the
affective state of individuals, using clearly identifiable
automatic vs. reflective processes. It is a tricky issue,
because as previously stated, the nature of processes
underlying the experiential and rational mind are very
different (Epstein 2003) and thus automatic and reflective
emotions are based on distinct mechanisms of formation (au-
tomatic appraisals of biological value and deliberative ap-
praisals based on evaluative standards: see: Jarymowicz and
Imbir 2015). The solution to this problem was found with use
of language stimuli as universal representations of very differ-
ent states of an organism (Rolls 2000) that include very vivid
affective connotations (Osgood et al. 1957). For that reason
the origin connotations were searched for verbal stimuli and
assessed by people while reading them (Imbir 2015). Origin
assessments, based on the SAM scale (cf. Fig. 1), appeared to
be a reliable and stable measure of which mode underlies
emotional reactions (Imbir 2015).

It is worth highlighting that the experiential and rational
minds work with different kind of stimuli (Epstein 2003).
The experiential mind uses a language of objects and experi-
ences with them. The rational mind is based on concepts and
rules governing relations between them. The Reflective-
Impulsive Model (RIM: Strack and Deutsch 2004) states that
the impulsive system produces behavior based on associations
between objects (input-behavioural output loops) while the
reflective system produces behavior as a result of a decision
process involving weighing the likelihood and positivity of
the possible outcomes of different choices (based on concepts
that are processed in the context of sentences with the use of
propositional mechanisms). At first glance, each system
seems to focus on different types of stimuli. The difference
between them we may term concreteness (c.f. Ferré et al.
2012; Kanske and Kotz 2007). Concrete stimuli are those
having a certain representation in the material world.
Abstract stimuli may represent ideas or concepts that are not
represented in the material world, but observed by the
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Fig. 2 Theoretical model of
relation between origin of an
emotional state of words and the
type of processing in an
ambiguous word-sign matching
paradigm. On the basis of Imbir’s
(2016a) model of emotion and
cognition interactions



outcomes they cause in the material world (revolutionary
ideas make a mess in the material word, despite the fact that
revolution is only an idea represented in peoples’ minds).
Concreteness of verbal stimuli was found to be an important
factor that modulates Event Related Potential (ERP) correlates
of emotional word processing (c.f. Barber et al. 2013; Kanske
and Kotz 2007; Palazova et al. 2013). In other words, concrete
stimuli are processed quite different than abstract ones in
terms of brain responses to them. What is more, concreteness
was found to interact with valence; abstract words were found
to be perceived in a more valenced way than concrete words
(c.f. Vigliocco et al. 2014).

Concreteness therefore seems to be a factor very likely to
interact with complexity of affective reactions. Results of a
normative study of Polish words (Imbir 2016b) suggests that
the possible overlap between the Bconcreteness^ and Borigin^
dimensions measured by Pearson’s r correlation of assess-
ments made in ANPW_R is weak (r = .301, p < .001), and
therefore it is reasonable to treat them as different aspects of
stimulus complexity. While origin reflects the underlying
mechanism of emotion formation, concreteness represents
the nature of the object described as concrete or abstract.
With the use of the SAM origin scale, a list of stimuli differing
in origins (see: Method section) was selected and this allowed
testing of the model presented in Fig. 2.

Ambiguity Processing and Dual Aspects of Emotional
State

The remaining question is in which situations system specific
cognition may be triggered by an emotional state. It has to be a
very specific task, with no obvious way of achieving the an-
swer. Ambiguous stimuli processing best fits such expecta-
tions. Ambiguity is a type of uncertainty of meaning. In the
processing of ambiguity, several interpretations are plausible.
With ambiguous stimuli, for example, one visual figure or
image can be interpreted in two different ways, depending
on presuppositions (e.g. multistable perception in The
Necker cube; Eagleman 2001) or prior knowledge (Franz
et al. 2000). Not only can visual illusions be treated as in-
stances of ambiguity, but also information uncertainty can
lead to ambiguity elicitation. Humans tend to reduce the level
of uncertainty each time they are supposed to face the new
problem (Ellsberg 1961; Heath and Tversky 1991).

Conceptual ambiguity was used in the current study. When
stimuli in the task have no particular meaning, performance
should be dependent on properties of the sounding objects or
priming clues. The ambiguous task designed for this study
was based on the procedure introduced by Murphy and
Zajonc (1993). The idea in one of their studies was to describe
pictographs originating in the Chinese language as represen-
tations of objects, which were assessed as bad or good. In fact,
there were no premises for assessing the objects, and thus the

participants’ assessments were found to be susceptible to the
affective manipulation caused by the facial expressions of
emotion presentation, lasting only briefly. Chinese picto-
graphs were also used in the Affect Misattribution Procedure
(Payne et al. 2005), a task in which affect delivered by pre-
sentation of affectively charged stimuli prime the interpreta-
tion of unrelated, neutral stimuli. The same idea was used in
the creation of the implicit self-reference measure (Błaszczak
and Imbir 2012) with use of hexagram stimuli (see: Fig. 3)
described as a Far Eastern cultural symbol representing traits
of character or personality. The taskwas to answer if the trait is
related to participants’ self or is unrelated. In both cases, such
defined interpretation of ambiguous stimuli meaning was
found to be a good measure of emotional outcomes for cog-
nitive processes.

Aim and Hypothesis

The aim of the current study was to investigate the role of word
connotations in the performance of an ambiguous task involv-
ing choosing a graphical representation that best represents the
meaning of a word (Antosz and Imbir 2017). Based on the
model presented in Fig. 2, one may expect the emotionally
charged stimuli to promote processing characteristic of different
mental systems depending on the origin of the stimuli. The
outcomes of such different mechanisms of processing should
be especially visible under conditions of uncertainty, namely
when the task is ambiguous. Automatic originated stimuli
should prime heuristic and thus fast (Kahneman 2011) process-
ing, while reflective originated stimuli should prime systematic
and thus slow (Kahneman 2011) task processing. Alternatively,
the complexity (emotional, but not cognitively based) of stimuli
may prime more automated, simplified, thus faster processing
for automatic originated stimuli and controlled, multi-aspectual,
thus slower processing for reflective originated stimuli. The
expected differences concerned mainly reaction latencies as
indicators of processing ease.

Method

Participants

Sixty students (30 women and 30men) from different colleges
and universities (counterbalanced with respect to their aca-
demic field of study—social sciences, humanities, natural sci-
ences, engineering or medical sciences) were invited into a
study of intuition. They were from 19 to 27 years old
(M = 21.52, SD = 2), had normal or corrected to normal vision
and were Polish language native speakers. None of the partic-
ipants had experience with Far East cultures or had learned
any Far East languages. Participation was voluntary, but
rewarded with a small gift card. The number of participants
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was determined in advance as 60. The experimental protocol
was approved by an institutional ethical review board at Maria
Grzegorzewska Academy of Special Education and the study
was carried out in accordance with the provisions of theWorld
Medical Association Declaration of Helsinki.

Materials

Linguistic Materials

The linguistic material in this study was taken from an earlier
study in which we were interested in assessing the impact of
the valence and origin of an emotional state on the electro-
physiological correlates of word processing (Imbir et al.
2016). Words were selected from a large dataset of 4900 stim-
uli determined to have various origins and affective connota-
tions (Imbir 2015, 2016b). Three levels of valence (negative,
neutral and positive) and three levels of origin (automatic,
moderate or unspecified and reflective) created a factorial ma-
nipulation. Words were selected for the different levels of
valence and origin based on how their ratings compared to
the overall distribution of ratings in Imbir’s (2015, 2016b)
dataset: below −1 SD, from −0.5 to 0.5 SD, and above 1 SD
from the average rating in the corresponding dimension. Also,
other potentially important variables were included in the se-
lection process, namely arousal, concreteness, frequency of
appearance in the language and length. Frequency estimations
were based on online Polish texts (Kazojć 2011) and repre-
sented the number of occurrences of each word in the text
database. The selected words had medium values (between
−0.5 and 0.5 SD) of arousal, concreteness and frequency of
appearance. The number of letters was controlled in order to
align the length of stimuli across all conditions. Table 1 pre-
sents means for words used in all conditions. A full list of
stimuli and their affective assessments can be accessed in
Appendix 1 to this article.

In order to check the correct construction of the manipula-
tion, 3 (valence levels) × 3 (origin levels) ANOVA analyses
were conducted for each dimension measured. Frequencies of

appearance in language had a highly skewed distribution, and
therefore their log transformations were analyzed. Table 2 pre-
sents the result of the analyses. It appears that indeed stimuli
were selected in a way that allowed manipulation of valence
and origin levels with control of other possible important fac-
tors. The origin groups of words appeared to differ slightly in
length, however. Simple contrast analysis showed that the
difference concerned words of an automatic origin versus
words of no particular origin: t(132) = 2.62, p = 0.01, while
the remaining contrasts were not significant. Automatically
originated words wereM = 7.3 (SEM = 0.3) letters long, while
words of no particular origin wereM = 6.2 (SEM = 0.3) letters
long.

Ambiguous Task

In the current study, participants performed a task involving
making judgments about ambiguous hexagram stimuli (see:
Fig. 3; see also: Błaszczak and Imbir 2012). Participants were
told that hexagrams are the Far East pictorial alphabet signs
describing objects and states. The task was to choose, by
clicking the up or down arrow on a computer keyboard,
which of two hexagrams better represented the meaning of
the previously presented word. Such a paradigm was
introduced recently by Antosz and Imbir (2017) and revealed
that the decisions made were influenced by the type of word
used.

Each hexagram consisted of six horizontal black lines sep-
arated by five white lines. On some black lines four white
spaces either on central or distant locations were randomly
placed. A total of 64 distinct hexagrams were used in the
study, appearing on the screen in various sequences. The
hexagrams were paired randomly and all appeared more than
once, but never in the same location or within the same pair.

Apparatus

The whole experiment was prepared using the E-Prime 2.0
environment. This software allows for creation of experimental
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Fig. 3 Single trial of word-
hexagram matching task



protocols assuring random presentation of stimuli as well as
registration of the response types and response latencies. The
procedure was run on a standard laptop computer with a 15-in.
monitor.

Design

A three (negative, neutral, or positive valence) by three (of
automatic, reflective, or intermediate/unknown origin) within-

Table 1 Descriptive statistics
(M, SD) for groups of words used
in factorial manipulation

M (SD) M (SD) M (SD) Origin Category M (SD)

Valence 3.50 (0.36) 5.02 (0.56) 6.71 (0.35) Automatic 5.07 (1.39)

Origin 4.45 (0.53) 4.58 (0.37) 4.33 (0.70) 4.45 (0.55)

Arousal 4.37 (0.49) 4.15 (0.55) 4.28 (0.80) 4.27 (0.62)

Concreteness 4.31 (1.15) 3.95 (0.74) 4.48 (1.20) 4.24 (1.05)

NoL 7.20 (2.65) 7.47 (1.96) 7.40 (2.41) 7.36 (2.31)

Ln_freq 5.21 (1.91) 5.65 (2.03) 5.73 (2.28) 5.53 (2.04)

Valence 3.37 (0.36) 5.19 (0.54) 6.38 (0.32) Control (0) 4.98 (1.32)

Origin 5.41 (0.31) 5.49 (0.30) 5.36 (0.35) 5.42 (0.32)

Arousal 4.15 (0.23) 4.12 (0.67) 4.04 (0.51) 4.11 (0.49)

Concreteness 4.05 (1.12) 3.96 (1.32) 4.17 (0.74) 4.06 (1.06)

NoL 6.47 (2.03) 5.27 (1.33) 6.93 (2.02) 6.22 (1.92)

Ln_freq 5.48 (2.28) 5.97 (1.27) 6.61 (2.02) 6.02 (1.92)

Valence 3.66 (0.35) 5.30 (0.39) 6.49 (0.40) Reflective 5.15 (1.23)

Origin 6.46 (0.30) 6.63 (0.41) 6.63 (0.56) 6.57 (0.43)

Arousal 4.32 (0.49) 3.93 (0.47) 4.03 (0.36) 4.10 (0.46)

Concreteness 4.17 (1.13) 4.09 (1.17) 4.41 (1.07) 4.22 (1.11)

NoL 7.07 (1.75) 6.27 (1.62) 7.20 (2.27) 6.84 (1.91)

Ln_freq 5.42 (1.37) 6.53 (1.79) 6.01 (1.22) 5.99 (1.52)

Valence category Negative Neutral Positive Total

Valence 3.51 (0.37) 5.17 (0.50) 6.53 (0.38) Total 5.07 (1.31)

Origin 5.44 (0.92) 5.57 (0.92) 5.44 (1.09) 5.48 (0.97)

Arousal 4.28 (0.42) 4.07 (0.56) 4.12 (0.58) 4.16 (0.53)

Concreteness 4.18 (1.11) 4.00 (1.08) 4.35 (1.01) 4.18 (1.07)

NoL 6.91 (2.15) 6.33 (1.86) 7.18 (2.20) 6.81 (2.09)

Ln_freq 5.37 (1.85) 6.05 (1.72) 6.12 (1.89) 5.85 (1.84)

Source: Imbir et al. (2016)

Table 2 Properties of the
experimental words Dimension Main effect of valence

words groups
Main effect of origin
words groups

Interaction of valence and
origin words groups

Valence F(2126) = 607.44,
p < 0.001, η2 = 0.91

F(2126) = 1.88,
p = 0.16, η2 = 0.03

F(4126) = 2.09, p = 0.086,
η2 = 0.062

Origin F(2126) = 1.27,
p = 0.28, η2 = 0.02

F(2126) = 254.55,
p < 0.001, η2 = 0.80

F(4126) = 0.5, p = 0.74,
η2 = 0.016

Arousal F(2126) = 1.98,
p = 0.14, η2 = 0.02

F(2126) = 1.44,
p = 0.24, η2 = 0.02

F(4126) = 0.5, p = 0.72,
η2 = 0.016

Concreteness F(2126) = 1.19,
p = 0.31, η2 = 0.02

F(2126) = 0.4, p = 0.67,
η2 = 0.006

F(4126) = 0.12, p = 0.98,
η2 = 0.004

number of letters F(2126) = 2.01,
p = 0.14, η2 = 0.03

F(2126) = 3.48,
p = 0.034, η2 = 0.052

F(4126) = 0.82, p = 0.52,
η2 = 0.025

Frequency (LN
transformation

F(2126) = 2.3, p = 0.11,
η2 = 0.04

F(2126) = 1.0, p = 0.37,
η2 = 0.016

F(4126) = .44, p = 0.78,
η2 = 0.014

Expected main effects of valence for valence ratings and of origin for origin ratings are presented in bold. Lack of
effects for all of the other controlled dimensions suggests validity of the material used
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subjects design was employed. A total of 135 words were pre-
sented, consisting of 15 from each of the nine possible combi-
nations of valence and origin. Words were presented in a ran-
dom order. Each word appeared only once during the
procedure.

Procedure

Participants were invited into a study focusing on intuition.
They were told that the boundaries of human insight were
being investigated. The task was introduced to them as pick-
ing one of two different symbols from an East Asian language
as best suiting the meaning of the word presented to them.
They were assured that hexagrams indeed are the meaningful
pictorial representations of words in the language used by a
small population. Two training trials of the task were provided
in order to assure that participants understood the task itself.
Then, the main part of the experiment, consisting of 135 trials
involving choosingwhich of two symbols best represented the
meaning of a randomly chosen word (see: Antosz and Imbir
2017), began. Each trial began with the display of one of the
words. The task was to read the word and keep it in mind for a
while, until the hexagrams appeared. The length of time the
word was displayed was self-regulated by the participants.
They were supposed to press the key described as Bproceed
to the symbols^ when they were ready. The amount of time
they kept the word displayed was measured. After a 500 ms
delay, two hexagrams (Błaszczak and Imbir 2012) were
displayed in a vertical position. Hexagrams were separated
from one another by a thin black line (see: Fig. 3). Time spent
on decision making and the type of decision were measured.
Figure 2 presents the single trial of the experimental procedure
and examples of two different hexagrams.

Data Treatment and Analytic Strategy

Data from all 60 participants were included in the analysis.
The total number of trials was 8100 (= 60 participants × 135
trials), but the inspection of the distribution of reaction laten-
cies revealed some outliers. Mean reaction latencies in the
hexagram matching task for all subjects were M = 2268 ms
with SD = 2081 ms, with a range from 9 ms to 33,919 ms.
Subject-wise outlier reduction was applied. For each subject,
trials shorter than 300 ms (found to be the lowest time needed
to inspect the visual field), of which there were 266 (3.28% of
the total) overall, or more than 2 SD longer thanmean reaction
time latency (239 trials equals 2.95% of the total number of
trials) were deleted. After this operation the latencies ranged
from 300 ms to 11,699 ms with M = 1959 ms and
SD = 1338 ms. Raw reaction latencies data differed from a
normal distribution (Skewness = 2.07, Kurtosis = 6.98). The
reaction latencies were therefore subjected to a natural loga-
rithmic (ln) transformation. Such a transformation is a

standard procedure for reaction time data allowing the analy-
sis of right-skewed (see: Heathcote et al. 1991) distributions
using parametric statistics. Ln transformation resulted in nor-
malization of the reaction latencies data distribution
(Skewness = −.12, Kurtosis = −.06). All data (responses, re-
action latencies and log transformed reaction latencies) were
aggregated across participants and conditions.

A 3 (valence) × 3 (origin) repeated measures ANOVAwas
conducted for three different dependent variables. The reac-
tion latencies analysis was performed with log transformed
data (reported in the text), but the figures show raw reaction
times in milliseconds. This is because raw data are easier to
understand and interpret.

Results

Time Spent on Ambiguous Symbol Choice

ANOVA analysis conducted on ln transformed times spent on
selecting which hexagram best represented the target word
revealed no main effect of emotional valence of words, F(2,
58) = .4, p = .67, η2 = .01. A statistically significant main
effect of origin was found, F(2, 58) = 5.41, p = .007,
η2 = .16. Simple contrast analysis with Bonferonni correction
for multiple comparisons showed that participants made their
choice more quickly when the target word was of automatic
origin (log transformed M = 7.45, SEM = .073) than when it
was of reflective origin (M = 7.49, SEM = .075): F(1,
59) = 7.14, p = .03, η2 = .11 or when it was not of specified
origin (control conditions; M = 7.48, SEM = .072): F(1,
59) = 7.92, p = .02, η2 = .12. The simple contrast of control
and reflective originated words was not significant. No signif-
icant interaction between valence and origin was found: F(4,
56) = .58, p = .68, η2 = .04. The pattern of results is displayed
in Fig. 4.

Type of Answer

ANOVA conducted for type of answer given (1 coded as
upper hexagram choice, 0 coded as lower hexagram choice)
revealed no significant effects of the words’ properties. There
was no significant main effect of valence of emotionally
charged words: F(2, 58) = .81, p = .45, η2 = .03 nor origin
of emotional charge: F(2, 58) = 2.07, p = .14, η2 = .07. Also,
the interaction of valence and origin was not significant: F(4,
56) = .89, p = .48, η2 = .06. The mean response in all exper-
imental manipulation conditions was .49 with SEM of .008.

Time Spent Examining the Words

ANOVA analysis conducted on ln transformed display times
for the words revealed no significant effects. There was no
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significant main effect of word valence: F(2, 58) = 1.19,
p = .31, η2 = .04, nor origin of emotional meaning: F(2,
58) = .22, p = .8, η2 = .01. Also, the interaction of valence
and origin was not significant: F(4, 56) = .11, p = .98, η2 = .01.
The mean display time for the words in the experimental ma-
nipulation was 951 ms (log transformed M = 6.67) with a
standard error of measurement equal to 46 ms (log trans-
formed data SEM = .045).

Discussion

The pattern of results revealed that word-symbol matching
decisions took more time when the word was of reflective,
compared to automatic origin. Results also showed no differ-
ences in time spent examining the words, which suggests that
the words chosen were well balanced and selected in terms of
their complexity (e.g. concreteness or frequency of appear-
ance in language). Also the type of decision made did not
differ significantly across conditions. The lack of those two
effects suggests that: (1) coding of words differing in origin
took the same amount of time, not surprising since all stimuli
were aligned in concreteness, the measure of cognitive com-
plexity of stimuli (concrete vs. abstract, see: Moors et al.
2013) and (2) the task was indeed ambiguous, because it did
not provoke any bias towards choosing a symbol in one or the
other of the two possible locations. The above described pat-
tern of results is consistent with the results of an earlier study
using this paradigm, but including only two valence levels and
two origin levels, as well as additional manipulation of a sug-
gested to participants a wise processing speed (slow vs. fast;
Antosz and Imbir 2017). In this previous experiment, origin of
words caused the same pattern of differences – longer re-
sponse latencies for symbol choice for reflective originated
words than for automatically originated words. Antosz and
Imbir (2017) found also, that suggestion of speed of answer-
ing influenced the processing of the task in a way that short-
ening reaction latencies was observed in Bfast means wise^
conditions in comparison to Bslow is wise^ conditions.

In light of the results, it appears to be important to un-
derstand more about the nature of the task used in this ex-
periment. First of all, participants had to read the word and
keep it in mind for half a second (see: Fig. 3). No sugges-
tions concerning remembering were given, but time for this
was unlimited. Participants indicated when they were ready
for the symbol display. Then visual inspection, encoding of
symbols and comparisons to the meaning of the word took
place. It is crucial for purposes of understanding the results
to remember that the word had to be kept in mind until the
answer to the question Bwhich one of presented hexagram
stimuli better represents the meaning^ was given. Since
words differed in origin and affective tone, they should
provoke system specific mechanisms of processing (Imbir
2016a). Automatically originated words should evoke the
experiential mind and thus fast and heuristic processing.
Reflectively originated stimuli should evoke rational mind
mechanisms, and thus slow and systematic processing.

The susceptibility of the introduced word-symbol-
matching task to the affective meaning of the stimuli (defined
as origin of an affective state differences) may be interpreted
as support for the validity of ambiguous properties of designed
paradigms. Simply, there is no particular answer that may be
suggested to participants. The results of the current study do
not support the claim that vertical positioning of the stimuli is
associated with valence (Meier et al. 2007), upper for positive
and lower for negative valence. No valence effect was found
for response type or for response latency. This result is in line
with other studies using different paradigms showing that
when controlling for factors such as arousal or origin of emo-
tionally charged materials, the valence effects disappear (Burt
2002; Imbir and Jarymowicz 2013; Siegle et al. 2002;
Williams et al. 1996). Without care in controlling for those
factors, one may compare, for example, negatively valenced
and highly arousing stimuli with positively valenced and low
arousing ones, and arrive at a mistaken conclusion about the
impact of valence.

It is worth noting that although in this study words were
selected in order to create a factorial experimental manipula-
tion, one may argue that in fact only behavioral correlates (i.e.,
judgment latency) of processing mode (heuristic vs. system-
atic) were measured. It is especially true because the direct
manipulation of a cognitive processing mode is rather difficult
to achieve (c.f. Antosz and Imbir 2017). The fact that our
research used stimuli whose origin had only indirectly been
determined implies that other factors included in words’
meaning may have been responsible for the results obtained.
Despite the fact that stimuli in the current experiment were
carefully matched to all have neutral or moderate levels of
factors such as arousal, concreteness, frequency of appearance
and length, there is the possibility that they differ in other
(possibly still undiscovered) ways. Therefore, it is advisable
in future work to check the congruency of current results with

1242 Curr Psychol (2019) 38:1235–1244

Fig. 4 Reaction latencies in hexagram choosing task. Error bars
represent SEM
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another experimental manipulation that can be more defini-
tively shown to directly trigger experiential vs. rational pro-
cessing mechanisms.

The properties of the words used as experimental manipu-
lation appeared to be crucial for task performance. In this
experiment, two factors of valence and origin were orthogo-
nally crossed in a 3 × 3 factorial manipulation in order to allow
careful consideration of each factor’s possible effects. It ap-
pears that indeed origin related complexity influenced the way
decisions concerning an ambiguous task are made.
Automatically originated words stimulated faster decisions,
probably done with more ease using cognitive shortcuts
(Kahneman 2011). The results for reflectively originated
words contradict Kahneman’s (2011) expectation that all emo-
tional stimuli should provoke only fast processing. Some
types of affective processes, based on multidimensional
criteria of evaluation and deliberative appraisals, lead to
slower decision making, and thus are probably underlined
by more complex processing. The pattern of results obtained
in this study suggests that the emotional complexity of affec-
tively charged stimuli may lead to faster or slower responses,
which supports the model presented in Fig. 2 (see also: Imbir
2016a). Finally, the results of the current study suggest that,
indeed, affective and cognitive aspects of our mind may be
understood from a dual-mind perspective, and some emotion-
al stimuli derive from the rational mind. Those need the spe-
cial attention of the scientific community.
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