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A very early stage of cognition is perception and 
identification of an object in a visual field. This is the 
crucial step: filtering the stimulation due to attention 
deployment. For that reason, visual search should be 
susceptible to the affective state of an individual, since 
emotion may be treated as a meta-cognitive programme 
(cf. Tooby & Cosmides, 1990), helping to understand 
the situation in the context of goals or expectations and 
executing the cognitive system actions. There have been 
several attempts to describe the relationship between 
emotion and cognition (Bower, 1981; Clore & Huntsinger, 
2007; Forgas, 1995; Xenakis, Arnellos, & Darzentas, 
2012; Yiend, 2010), but the issue of how emotions affect 
cognition remains open (Imbir, 2016a). The main aim of 
this research was to find the link between incidental affect, 
caused by contact with emotionally-charged stimuli that are 
unrelated to the main task, and the effectiveness of a search 
for certain objects in a complex visual field.

Emotional States and their Outcomes 
for Perception

The valence of an emotional state is its most easily 
understood dimension, describing the affective reactions 
of individuals (Kagan, 2007); therefore, valence was 
the first choice to research the impact of emotions on 
cognition, including the early stages of information 
processing, concerning the detection of objects in a visual 
field (Imbir, 2013). The valence dimension was shown to 
shape perceptions of environmental stimuli and influence 
the focus (global vs. local) of attention (e.g., Huntsinger, 
Clore, & Bar-Anan, 2010; Phaf, 2015). Attentional focus 
appears to be broadened by positive affect and constricted 
by negative affect (cf. Huntsinger, 2013). Fredrickson 
and Branigan (2005) showed that the scope of visual 
attention is influenced by current affective state, such that 
a positive emotional state promotes global perception. 
Personality traits such as anxiety (Derryberry & Reed, 
1998) also influence the way we perceive a visual field. 
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Anxious individuals were found to focus on local stimulus 
features more rapidly and current anxiety (state anxiety) 
is thought to enhance this effect. Some data suggest that 
positive affect can increase the flexibility with which 
individuals switch between global and local attentional 
focus (cf. Baumann & Kuhl, 2005). Scope of attention is 
important in visual search, because it determines ease of 
processing and the number of elements that can be attended 
to at a given moment in time (Kolańczyk, 2011). 

Visual search is a broad category of tasks in which 
a target object appears at an unpredictable location 
surrounded by many distracter objects (Cave, 2014; 
Schneider & Shiffrin, 1977). Facial emotion was shown 
to influence the effectiveness of visual search; individuals 
were more successful when searching for hostile faces 
rather than peaceful faces among a set of neutral face 
distracters (Gerritsen, Frischen, Blake, Smilek, & 
Eastwood, 2008). The facial expressions of emotions 
themselves are a source of incidental affect and therefore 
should influence the current core affect state (Russell, 
2003). Another study involving visual search for odd 
objects in 3 x 3 search arrays showed that biologically 
threatening stimuli such as snakes or spiders are detected 
more quickly (shorter response latencies), but also 
influence the first heart rate interval after stimulus onset 
(Flykt, 2005). Heart rate and other physiological measures 
are thought to be sensitive to changes in affective state 
(Russell, 2003). In both the above-mentioned experiments, 
the emotional information was included in the visual scene 
to be searched. Emotional stimuli (faces, threatening 
objects etc.) capture attention, thus triggering processing 
and for that reason reaction latencies for probes involving 
them were observed to be shorter. Some other studies have 
shown that an organism’s general physiological state (e.g., 
during acute exercise) and its aerobic fitness (Bullock 
& Giesbrecht, 2014) can be treated as models for the 
activational dimension of arousal (Russell, 2003) and may 
also influence the efficacy of visual search. 

Recent research on the relationship between emotion 
and cognition suggests that valence may not be the only 
feature of emotions which influences cognition. Specificity 
of emotional state (sadness vs. anger) was found to shape 
perceptions of probability (DeSteno, Petty, Wegener, & 
Rucker, 2000), and cognitive control (as measured by an 
anti-saccade task) appeared to be influenced by the type of 
complexity of imagined or recalled emotions (happiness 
vs. pride) (Katzir, Eyal, Meiran, & Kessler, 2010). These 
effects suggest that it is worth trying to understand 
the mechanisms underlying the complex pattern of 
emotional states that individuals experience in everyday 
situations. The duality of mind approach (cf. Gawronski & 
Creighton, 2013 for a review) offers one perspective on the 
mechanisms of the mind. Dual mind theories distinguish 
automatic and controlled processing in the domains of 
cognition (Kahneman, 2011), social cognition (Gawronski 
& Creighton, 2013) and even personality (Epstein, 2003).

Duality of Emotions

A model of the relationship between cognition and 
emotion based on dual mind theory was recently proposed 
(Imbir, 2016a). Specifically, the model was based on the 
duality of emotion model (Jarymowicz & Imbir, 2015) which 
distinguishes between two types of emotional processes 
based on how they are elicited, i.e., whether they are 
automatic or reflective in origin. This distinction is related 
to the dual-mind approach and offers a way of distinguishing 
between and describing the different types of emotions 
which appear as a result of experiential or rational mental 
processing (Epstein, 2003). Emotions of automatic origin 
are not dependent on language for their expression, but are 
represented in language as labels of individual states, like 
pain or threat (Imbir, 2015). They are based on automatic 
appraisals of a situation in terms of fixed criteria relating to 
biological value (Damasio, 2010) which result in anything 
which contributes to biological fitness being evaluated in 
mind positively whilst anything which threatens biological 
wellbeing is evaluated in mind negatively. Emotional states 
of automatic origin appear effortless (Kahneman, 2003, 
2011) when one is faced with biologically significant stimuli, 
such as the angry face of another individual. This means that 
emotional states of automatic origin are thought to derive 
from the experiential mind (Epstein, 2003) and often are 
treated as the primary component of human emotional 
experience because they are easy to evoke and their 
outcomes are easy to identify (Jarymowicz & Imbir, 2015).

Emotions of reflective origin appear to be related to 
emotional states (Lewis, 1995; Weiner, 2005) or feelings 
(Damasio, 2010; Rolls, 2000) of which the individual 
is aware. The mechanism by which they are elicited is 
effortful because it depends on several cognitive operations: 
(1) creation of a representation of current state; (2) creation 
of a representation of an ideal state based on certain criteria; 
(3) drawing conclusions based on comparisons of the two. 
These processes are reflective in nature (Jarymowicz & 
Imbir, 2015), based on propositional mechanisms (Strack & 
Deutch, 2004, 2014) and based on evaluation of the current 
situation through reference to certain standards (Reykowski, 
1989). Evaluative standards are verbal descriptions of the 
ideal or desirable state of affairs, thus they allow evaluation 
of particular situations in a way that exhibits variation among 
different individuals. Emotional states of reflective origin 
are specific to the individual concerned; in other words 
two different individuals might interpret the same situation 
in different ways, using their different personal standards. 
Like many other types of reflective processing, reflective 
emotional states are supposed to be part of the rational 
mind (Epstein, 2003) and to promote systematic thinking 
(Kahneman, 2011) as a result of the specific activation of 
knowledge and mechanisms entailed in such processing 
(Imbir, 2016a).

To measure the perceived origins of affective 
reactions to stimuli, the origin scale was operationalised 
(Imbir, 2015) with the use of a Self-Assessment Manikin 
(SAM) technique analogous to that developed to measure 
valence (cf. Lang, 1980). The SAM scale was developed 
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to overcome the methodological difficulties of measuring 
reflective emotional states, which arise because they are 
the most flexible and cognitively-based form of emotion. 
The inter-individual diversity in reflective emotions is due 
to the fact that they are derived from appraisals based on 
subjective evaluation criteria (Reykowski, 1989). SAMs 
can be used to measure subjective aspects of affective 
reactions to stimuli. The SAM scale for origin of emotion 
is based on the metaphorical distinction between heart and 
mind (cf. Imbir, 2015; 2016b) which captures the relative 
contributions of automatic-originated (experiential mind 
and heart metaphor) and reflective-originated (rational 
mind and mind metaphor) processes underlying emotion 
formation. It is worth highlighting that although Epstein’s 
(2003) idea of Experiential vs. Rational mind was adopted 
in order to create the original scale, the assumption was 
that not only experiential, but also the rational system 
are able to govern emotional reactions (Jarymowicz & 
Imbir, 2015). This was controlled with the use of valence 
measures (stimuli perceived as mind related, of negative 
and positive valence, were expected to appear in a dataset 
and were treated as emotional).The origin of emotion SAM 
scale appears to be a stable and reliable way of assessing 
subjective perceptions of the origin of affective reactions to 
verbal stimuli (Imbir, 2015; 2016b). Reflective originated 
stimuli appeared to be diversed in valence (negative, 
neutral, and positive stimuli were respectively present in 
a dataset (Imbir, 2016b) ). The complexity of the underlying 
mechanisms of experienced emotional states, defined in 
terms of their origin (automatic vs reflective), appeared 
to be distinct from other purely cognitive measures of 
complexity called concreteness of stimuli (Imbir, 2016b). 

Origin of Emotional State 
and Complex Visual Search (CVS): 

Theoretical Predictions

Origin of emotional state appeared to be one factor 
modulating the scope of attention (Imbir, 2013). An early 
study used exposure to sets of words and sentences, selected in 
accordance with the automatic and reflective origins definition 
criteria by a panel of trained judges, to manipulate the valence 
and origin of the affective state experienced by individuals. 
Scope of attention was narrower in individuals who viewed 
words designed to elicit automatic originated emotional 
states than in those who viewed words designed to elicit 
reflective originated emotional states. The task in this study 
was to respond to dots appearing in the visual field close to 
or distant from a fixation point. Response latencies for stimuli 
distant from the fixation point were shorter after priming with 
stimuli of reflective origin than after priming with stimuli of 
automatic origin. This result suggests that the origin of an 
affective state influences scope of attention (Imbir, 2013) and 
thus provokes changes in the intensity of attention (Kolańczyk, 
2011). Intensification of attention is supposed to manifest as 
a narrowing of the visual field; the opposite effect, referred 
to as extensification of attention, is supposed to manifest as 
a broadening of cognitive scope. A broad attentional scope 
allows an individual to inspect a large number of items at once, 

or to switch attention from one object to another (Kolańczyk, 
2011) and should result in more effective searching of 
complex visual fields. The changes described above may be 
referred to the flexibility of attention concept, demonstrated 
in several studies (e.g., Cave & Zimmerman, 1997; LaBerge, 
1983) using tasks involving stimuli of different sizes (small 
and large) presented in blocks. In the small conditions (one 
letter, c.f. LaBerge, 1983) the attention was sharply focused 
on the central location (compared with another four possible 
peripheral locations) and stimuli appearing in peripheral 
locations were found to generate slower response latencies. In 
the case of large conditions (five-letter words) attention was 
spread more evenly across the five locations, as shown by 
the fact that response latencies for the various locations were 
similar. So-called attentional zoom effect (Cave, 2014) may 
also be treated as an instance in which differences in visual 
search effectiveness after affective stimuli presentation are to 
be expected, but it also indicates that stimuli size matters, and 
thus must be controlled in experiments. 

The relationship between attentional scope and cognition 
can also be observed in domains other than perception. Some 
studies suggest that scope of attention is linked to the way in 
which information is processed. A manipulation designed to 
promote broad attention appeared to increase participants’ 
creativity, measured in terms of the number of original 
suggested uses for a brick and the generation of more unusual 
category exemplars (Friedman, Fishbach, Förster, & Werth, 
2003). Information distributed in peripheral areas of the 
visual field resulted in a broad treatment of categories. This 
suggests that perceptual features of visual information may 
influence conceptual processing. Taking this into account, it 
is conceivable to expect that the relation between conceptual 
complexity and perceptual features of visual information may 
lead in the opposite direction. Multidimensional criteria of 
reflective evaluation should prime the more broadly distributed 
attention and thus influence the visual information search in 
a complex visual field. Figure 1 presents the theoretical model 
described by Imbir (2013), which was tested in this study.

Figure 1. Proposed model of associations between 
the origin of affective state and scope of visual attention. 
The relationship is mediated by evaluation criteria 
which are specific to a particular mental system and 
vary in complexity
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Attention influences not only the detection of stimuli, 
but also the resolution of the visual field, even without eye 
movements. In visual search tasks, attention allocation 
was found to produce a greater improvement in detection 
of peripheral stimuli than of stimuli in the central visual 
field (Carrasco & Yeshurun, 1998; Morgan, Ward, & Castet, 
1998) because it resulted in elimination of the difference in 
resolution between the fovea and the periphery (Carasco, 
2014). These findings were obtained in tasks involving 
cueing of attention without eye movements, however 
the extensive attention provoked by stimuli which elicit 
reflective originated emotional states should have a similar 
outcome in the context of visual search tasks, i.e., it should 
improve early visual field inspection and cause gaze to 
be more correctly directed towards the target letter, thus 
improving the speed of the visual search.

Aim and Hypothesis

We know a lot about the various factors influencing 
visual search. What is less known is whether a primary task 
that involves incidental coding of affective information 
impacts visual search. The aim of this study was to 
investigate whether performance on a task involving 
search of a complex visual field depends on the incidental 
affect elicited by reading affectively-charged words. It was 
predicted, based on previous research in which origin of 
emotional state was used to modulate attentional scope 
(Imbir, 2013), that stimuli eliciting automatic originated 
affective responses would result in a narrowing of 
cognitive scope and thus reduce the efficacy of visual 
search; in contrast, exposure to stimuli which elicit 
reflective originated affective reactions were predicted to 
broaden attentional scope and thus increase the efficacy 
of visual search (Cave, 2014; LaBerge, 1983). Valence of 
affective state was not expected to influence visual search 
performance. This prediction was given further credibility 
by research showing that cognitive scope (Imbir, 2013) 
and cognitive control (Imbir & Jarymowicz, 2013) were 
influenced by the origin of emotions but not by their 
valence. In these studies, correct response latency was used 
as an indicator of visual search efficacy.

Method

Participants
Sixty students (30 women and 30 men) at various 

colleges and universities in Warsaw (balanced with respect 
to subject of study: social sciences and humanities, natural 
sciences, engineering or medical sciences) accepted the 
invitation to take part in a perception study. They were aged 
from 19 to 29 years old (M = 22.05, SD = 2.03), had normal 
or corrected-to-normal vision and were native speakers 
of Polish. Participation was voluntary and rewarded with 
low-value gift cards. The sample size was set at 60 and 
data collection was automatically terminated when the last 
participant finished the procedure.

Materials
Linguistic materials 

A set of 135 words was chosen from a database of 4900 
stimuli with known affective properties (Imbir, 2015, 2016b) 
to fulfil the requirements of a 3 (valence: negative, neutral 
and positive) x 3 (origin of emotional state: automatic, 
control and reflective) factorial design. The criteria for the 
various valence and origin levels were as follows. Level 1: 
score at least 1 SD below mean (Negative or automatic 
originated); level 2: score within 0.5 SD of the mean (Neutral 
or Control group); level 3: score at least 1 SD above the 
mean (Positive or reflective originated). Stimuli were also 
matched with respect to other potentially important variables 
– arousal, concreteness, frequency of appearance in language 
(Kazojć, 2011) and length of stimulus – within each level 
of both variables. All selected words had scores within 
0.5 SD of the mean for arousal and concreteness. Earlier 
research has demonstrated that such stimuli are an effective 
method of eliciting affective states and they influence, for 
example, the electrophysiological correlates of involuntary 
word processing in a lexical decision task (Imbir, Spustek, & 
Żygierewicz, 2016). A full list of stimuli and their affective 
properties is given in Appendix 1.

Separate ANOVAs for the origin and valence dimensions 
were used to ensure that the sets of stimuli were consistent 
with the 3 (valence levels) x 3 (origin levels) design. Word 
frequency estimates were based on occurrence in a database 
of online Polish texts (Kazojć, 2011) and represent the 
number of times each word appears in the database. The 
distribution of frequencies in this database is positively 
skewed so word frequency data were natural logarithm 
(LN)-transformed to enable the use of parametric statistics.

Valence ratings differed between valence levels, 
F(2,126) = 612.84, p < .001, η2 = 0.91, but not origin 
levels, F(2,126) = 1.81, p = .17, η2 = 0.03 and there 
was no interaction between valence and origin levels, 
F(4,126) = 2.16, p = .08, η2 = 0.06. The origin ratings of 
words did not differ between valence levels, F(2,126) = 1.47, 
p = .23, η2 = 0.02, but they did differ between origin levels, 
F(2,126) = 254.08, p < .001, η2 = 0.8; there was no interaction 
between valence and origin levels with respect to origin 
rating, F(4,126) = 0.49, p = .74, η2 = 0.016. Arousal ratings 
were similar for all valence levels, F(2,126) = 2.00, p = .14, 
η2 = 0.03, and all origin levels: F(2,126) = 1.46, p = .24, 
η2 = 0.02, and there was no interaction between valence and 
origin levels with respect to arousal ratings, F(4,126) = 0.52, 
p = .72, η2 = 0.016. Concreteness ratings were also similar 
for all valence levels, F(2,126) = 1.3, p = .28, η2 = 0.02, 
and all origin levels, F(2,126) = 0.48, p = .62, η2 = 0.01, 
and there was no interaction between valence and origin 
levels, F(4,126) = 0.1, p = .98, η2 = 0.003. Length of stimulus 
was similar in all valence levels, F(2,126) = 0.78, p = .46, 
η2 = 0.01, and all origin levels, F(2,126) = 1.84, p = .16, 
η2 = 0.03, and there was no interaction between valence and 
origin groups of levels: F(4,126) = 0.32, p = .86, η2 = 0.01. 
Finally, LN-transformed frequency of appearance in Polish 
was also similar for stimuli across all valence levels, 
F(2,126) = 2.11, p = .13, η2 = 0.03, and all origin levels, 
F(2,126) = 0.85, p = .43, η2 = 0.01, and there was once again 
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no interaction found between valence and origin levels, 
F(4,126) = .6, p = .66, η2 = 0.02. These results show that the 
intended manipulations, valence and origin, were realised 
successfully and that the selection of stimuli controlled for 
potential effects of variance in other important variables. 
Any observed effects could thus be confidently attributed 
to differences in valence and origin. Table 1 presents the 
mean (M) and standard deviations (SD) for the ratings of 
stimuli in all nine conditions.

Complex Visual Search (CVS) Task
CVS is a task introduced by Schneider and Shiffrin 

(1977) involving visual inspection of different objects in 
order to detect odd features in some of them (Kovach & 
Adolphs, 2015). There are many different types of CVS 
tasks (Cave, 2014), but in this experiment participants were 

required to search for a target letter among a set of six-letter 
stimuli displayed around a fixation point (see Figure 2) 
(Kovach & Adolphs, 2015). This modification allowed us 
to assess the effect of changes in cognitive scope for a visual 
field (Imbir, 2013). The selection of letters was intended to 
maximise diversity of shape (e.g., A, B, E, F, G, H, K, L, M, 
N, T, W, X, Y, Z). Such defined diversity includes several 
similar perceptual features (vertical, horizontal and oblique 
lines), thus provoking visual competition (Eriksen & Eriksen, 
1974) and making the task more difficult. Letters consisting 
only of curves (e.g., C, O, S) were excluded because this 
distinctive characteristic might have elicited preferential 
processing, thus influencing the visual search and making 
the task easier. The task was to determine whether or not 
the letter display contained one of the target letters (N or X). 
Letters were presented around the fixation point at a distance 

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

A
ut

om
at

ic

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 5.20 0.53 6.38 0.32

C
on

tro
l (

0)

4.99 1.32

Origin 5.41 0.31 5.52 0.31 5.36 0.35 5.43 0.32

arousal 4.15 0.23 4.12 0.65 4.04 0.51 4.11 0.49

concreteness 4.05 1.12 3.91 1.33 4.17 0.74 4.04 1.07

NoL 6.47 2.03 6.13 2.17 6.93 2.02 6.51 2.05

Ln_freq 5.48 2.28 5.73 1.28 6.61 2.02 5.94 1.93

Valence 3.66 0.35 5.30 0.39 6.49 0.40

R
ef

le
ct

iv
e

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 7.00 1.65 6.27 1.62 7.20 2.27 6.82 1.87

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

To
ta

l

5.07 1.31

Origin 5.44 0.92 5.58 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 3.98 1.08 4.35 1.01 4.17 1.07

NoL 6.89 2.12 6.62 1.98 7.18 2.20 6.90 2.10

Ln_freq 5.37 1.85 5.97 1.73 6.12 1.89 5.82 1.84
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of 25% of the screen diagonal from the central fixation point 
(see Figure 2). In each trial, six different letters were placed 
randomly at the six fixed locations to give a circle of letters 
(Lavie, Lin, Zokaei, & Thoma, 2009) which constituted the 
CVS probe screen. In half the trials the display contained one 
of the target letters and in the other half it did not. This task 
is quite easy and so performance is indexed by latency prior 
to making a correct response. Faster responses indicate more 
effective visual search.

Apparatus 
The whole experiment was controlled by E-Prime 

2.0 software, both presentation of stimuli and recording of 
response types and response latencies. The procedure was 
run on standard laptop computer with a 15-inch monitor.

Design
A within-subject design was employed. Participants 

were presented with words differing in valence (3 levels: 
Negative, Neutral and Positive) and origin (Automatic, 
Control and Reflective). Fifteen words representing each 
of the nine conditions (total number of stimuli was 135) 
were displayed in random order. Each word appeared only 
once during the procedure.

Procedure
Participants were invited into the laboratory and 

informed that they would be taking part in a study of visual 
search effectiveness and that both the accuracy and speed 
of their responses were important. They were also told that 
memory and memory load were a second point of interest 
and that the next task would be to recall as many words as 
possible that they would see briefly (for 0.5s) during the first 
task. Participants were then seated in front of the computer 
screen and the experiment started. After completing 
five practice trials of the CVS, they were exposed to 
135 experimental trials. Each trial consisted of a 500ms 
presentation of the stimulus word followed by a 500ms 
fixation interval during which participants were expected 
to try to commit the word they had just seen to memory. 
Following the disappearance of the fixation cross a CVS 
probe was presented; the display consisted of a random 
selection of letters appearing in randomly chosen positions. 
The procedure for a single trial is presented in Figure 2.

Figure 2. Single trial of a procedure in which a complex 
visual search trial is preceded by exposure to words 
designed to induce incidental affect of automatic or 
reflective origin

The last part of the experimental procedure was a recall 
test involving a list of words presented to participants in 
alphabetic order. Participants had to decide for each whether 
it had been displayed earlier or not. Half of the stimuli had 
actually been used in the experiment while another half were 
new to participants. This test was provided only to maintain 
a cover story about the experimental aim. After completing 
the experimental procedures participants were asked for 
their impressions of the experiment and the apparent aim of 
the study. None of the participants guessed that the words 
presented to them (in particular their affective quality) 
were supposed to influence performance on the subsequent 
task and so data from all participants were included in the 
analysis.

Results

Data Analysis Strategy
Only correct responses were analysed; this meant that 

334 trials (4.1%) for which an incorrect response was given 
were excluded. Trials with an outlying response latency, 
i.e., trials on which the response latency was > 350ms 
(N = 1) or more than 3 SDs from the mean (M = 1803ms, 
SD = 1500ms; N = 134 trials) were also excluded. In 
total 469 out of 8100 trials (5.8%) performed by 60 par-
ticipants were excluded. Then the response latencies 
were subjected to an LN transformation; this is a standard 
procedure for dealing with the positive skew of reaction 
time data (Heathcote, Popiel, & Mewhort, 1991) so that 
parametric statistics can be used. After this stage all 
data (both raw response latencies and LN-transformed 
response latencies) were aggregated across participants and 
conditions.

A 3 (emotional valence) x 3 (origin of emotional 
state) repeated measures ANOVA with LN-transformed 
CVS response latency as the dependent variable was used 
to evaluate the data. Although LN-transformed latencies 
were used in the analyses, the figures show raw response 
latencies for ease of interpretation.

Response Latencies
There was no main effect of valence level on CVS 

response latency, F(2,58) = 1.93, p = .16, η2 = 0.06; 
however there was a main effect of origin of emotional 
state, F(2,58) = 3.45, p = .038, η2 = 0.11. Simple contrast 
analysis with the Bonferroni correction for multiple 
comparisons showed that mean response latencies were 
different for trials following words eliciting automatic 
originated emotional states (LN-transformed data: 
M = 7.32, SEM = .03) and trials following words eliciting 
reflective originated emotional states (M = 7.29, SEM = .03): 
F(1,59) = 5.95, p = .05, η2 = 0.09. There appeared to be 
no differences between trials following words eliciting 
automatic originated emotional states and those following 
control words, F(1,59) = .28, p = .9, η2 = 0.005; nor between 
trials following control words or words eliciting reflective 
originated emotional states, F(1,59) = 2.99, p = .25, 
η2 = 0.05. The pattern of raw response latencies is shown 
in Figure 3. There was no interaction between the valence 
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and origin of emotion elicited by words with respect to 
latency on a subsequent CVS trial, F(4,56) = .66, p = .6, 
η2 = 0.05.

Figure 3. Figure 3. The pattern of correct response 
latencies on the complex visual search task. Error bars 
represents SEM.

Discussion

This study demonstrates how reading and remember-
ing emotional words influences the efficiency with which 
a complex visual search is performed. The results indicate 
that the origin of the emotion represented in emotional 
reactions to the word, but not its valence, is the important 
factor in determining how the incidental affect influences 
cognition. The affective stimuli used in this study were 
carefully selected and their affective properties were 
checked in advance (Imbir, 2015, 2016b). Response 
latencies on a CVS task were shorter when the CVS 
trial was preceded by reflective originated stimuli rather 
than automatic originated ones. The valence of the word 
preceding the CVS trial did not affect visual search latency. 
This suggests that origin of emotion is the most important 
emotional factor in determining the allocation of attention 
across a visual field, and that when experiments control for 
variance in origin of emotion what appear to be valence 
effects can disappear. It is important to note that the origin 
effects observed with lack of valence effects (described 
above) were also observed in another paradigm (Imbir, 
2013) and evoked by stimuli presented as manipulation 
chosen in a different way (definition compliance); it 
therefore warrants further consideration.

Incidental Affect and Attentional Scope
Incidental affect approach (cf. Ferguson, Bargh, & 

Nayak, 2005) searches for consequences of task-unrelated 
affect for the execution of this task. This study can be 
interpreted as eliciting incidental affect, because one would 
expect the reading and remembering of the affective words 
to have only a subtle influence on participants’ affective 
state immediately afterwards (Russell, 2003). Furthermore, 
affective charge was processed in an implicit way, because 
explicit task was focused on remembering the content of 
words, not evaluating them in an emotional manner (i.e., 
performing valence categorisation or another explicitly 

emotional task). One would expect the emotional change 
to be difficult to detect and perhaps not even recognisable 
at a subjective level. The design used allowed the effect 
of the manipulations to be enhanced by repeated exposure 
to each level of both manipulated variables (45 trials per 
level). None of the participants suspected the real purpose 
of the experiment, and so one may assume that the results 
represented the consequences of incidental affect. It is 
worth highlighting that such a large number of words to 
remember and trials to accomplish may cause a cognitive 
overload, resulting in a general simplification of processing, 
namely more automatic-like than controlled-like. This 
effect was distributed randomly across all conditions, but 
still it might have influenced the results obtained.

Several studies have shown that affective state 
influences the way in which visual information is processed 
(Baumann & Kuhl, 2005; Fredrickson & Branigan, 2005), 
especially when valence was considered. For example, 
moderate intensity of positive valence is thought to 
activate the extension memory (Baumann & Kuhl, 2005), 
a high-level intuitive system that can be distinguished 
from a low-level intuitive system (like experiential mind 
(Epstein, 2003)). Extension memory gives an individual an 
overview of extended semantic fields (Rotenberg, 1993) as 
well as extended self representations (Baumann & Kuhl, 
2005). The reason why valence is the most commonly 
investigated aspect of affect is simple: it is one of the most 
intuitively understandable aspects of emotional reaction 
(Kagan, 2007). There is, nevertheless, a need for research 
into the underlying mechanisms of emotion formation 
which are not accessible by introspection (Russell, 2003). 
Origin of emotional state is a dimension that may be 
useful in explaining the complexity of different emotional 
states (Jarymowicz & Imbir, 2015), but it is not graspable 
intuitively. One would expect such complexity, distinct 
from purely cognitively based concreteness of stimuli 
differences (Imbir et al., 2016), to influence information 
processing and hence perceptions of the world. 

Based on earlier results (Imbir, 2013), it was predicted 
in the current study that stimuli eliciting reflective 
originated emotions would broaden the scope of attention, 
whereas those eliciting automatic originated emotions 
would concentrate attention on a smaller area immediately 
surrounding a fixation point. The results appear to confirm 
that the proposed model can be applied to visual search 
tasks. Visual searching was faster following presentation of 
words eliciting reflective originated emotional responses 
than of those eliciting automatic originated emotional 
responses. Stimuli which elicit reflective originated 
emotions engage more complex, multidimensional 
evaluation criteria (Imbir, 2013) and hence exposure to such 
stimuli broadens the scope of attention. This represents the 
inverse of the relationship found where scope of attention 
influences thinking in more broad, complex and creative 
ways (Friedman et al., 2003), triggering the more complex 
criteria of evaluation associated with stimuli which widen 
the scope of attention (Imbir, 2013) and visual search. Still, 
the concrete differences in stimuli used were aligned, and 
thus results are clearly related to origin differences. 
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Another useful concept in interpretation of results is 
so-called extensive attention, defined by Kolańczyk (2011) 
as a state in which attention is broadly distributed and 
encompasses more objects, but at the expense of depth 
of processing. In extensive attention, depth of processing 
is defined in terms of focus on the perceptual features of 
stimuli rather than on their meaning. Such a definition 
meets the predictions regarding letter search, i.e., that 
perceptual futures of shapes are more important than 
letter meaning. Intensive attention, on the other hand, is 
a state in which attention is focused on the central visual 
field and information from there is processed carefully, 
whilst peripheral stimuli are neglected (Kolańczyk, 
2011). In other words, in a state of intensive attention it 
is harder to detect stimuli remote from the focal point of 
attention (Imbir, 2013) and harder to process information 
about such stimuli. The results of this are also consistent 
with the concept of ‘attentional zoom’ (Cave, 2014). The 
current study showed that the flexibility of attention is 
susceptible to the incidental affect caused by processing 
of affectively-charged stimuli. The relative reduction in 
response latency following presentation of stimuli eliciting 
reflective originated emotions may be due to a broadening 
of attention and an increased resolution of the peripheral 
visual field (Carasco, 2014; Carrasco & Yeshurun, 
1998; Morgan et al., 1998). Gaze direction during visual 
searching was not measured, and it is also possible that 
higher peripheral resolution made the gaze direction search 
more efficient, which thus reduced response latencies. 

It is worth considering the type of processing evoked 
by reflective originated words. The extensification effect 
may be interpreted in terms of extension memory system 
activation (Baumann & Kuhl, 2005). This implies that 
reflective words have to evoke parallel processing of 
evaluation criteria, characteristic of a high-level intuitive 
system (but still resembling an experiential mind) rather 
than serial processing, characteristic of controlled 
processing of a rational mind (Strack & Deutsch, 2014). 
Such an alternative interpretation is supported by the fact 
that the paradigm applied may cause cognitive fatigue 
resulting in a simplification of processing. 

Finally, the lack of a valence effect in this study and 
in an earlier study (Imbir, 2013) requires discussion. It is 
not surprising, since particular emotions are different from 
one another, that the same valence of different emotional 
states can cause opposite effects. For example, Katzir et al. 
(2010) found that two different positive emotions – namely, 
happiness (an emotion related to short-term goals, associated 
with appealing events such as vacations, parties, etc.) and 
pride (an emotion related to achievement of long-term goals, 
e.g., success in work or school) – had opposite effects on 
cognitive control. Analogous results have been reported with 
respect to negative emotions (DeSteno et al., 2000). These 
results suggest a very important conclusion. As a result of 
the neglect of specificity of emotional states in terms of their 
complexity or the nature of their underlying mechanisms, 
one may conflate, for example, negative-valenced automatic 
originated states with positive-valenced reflective originated 
states, and thus misidentify results caused by origin 

differences as valence effects. Only in experimental designs 
in which all relevant variables are carefully controlled can 
effects be measured reliably. This study provides evidence 
that origin of emotion can explain the role of incidental 
affect in visual search. Still they should be interpreted in 
the context of the paradigm applied and further studies 
concerning the role of valence and origin are needed. 

Conclusion

Visual search performance can be influenced not 
only by general affective state (Bullock & Giesbrecht, 
2014) and emotional information included in target 
objects (e.g., angry face, spider or snake), but also by 
the incidental affect evoked by reading and remembering 
emotionally-charged words beforehand. The broadening of 
attentional scope produced by priming with words eliciting 
reflective originated emotions increased the speed of visual 
search relative to priming with words eliciting automatic 
originated emotions. The lack of valence effect suggests 
that, although valence is an easily grasped aspect of affect, 
origin has more effect on the early stages of visual search. 
The words presented to participants were carefully selected 
to avoid confounding the effects of valence and of origin 
of emotion with those of other factors, such as arousal, 
concreteness or frequency of appearance in language.
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