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Abstract

This study explores the link between the perception of
positive/negative facial expressions and the
broadening/narrowing of cognitive processing by
examining whether brief exposure to facial expressions
affects participants' tendency to adopt an agent or
observer perspective when comprehending null-subject
sentences in Japanese. We found no influence of positive
facial expressions on perspective adoption, supporting
the hypothesis that perceiving positive emotions
broadens cognition. We also found that negative facial
expressions facilitated the adoption of an actor's
perspective, supporting the hypothesis that perceiving
negative emotions narrows cognition. The study
discusses the effects of subliminal facial priming on
cognitive processing and subsequent perspective
adoption during language comprehension.

1 Introduction

During the processing of a sentence, language
comprehenders mentally represent the event described in
the sentence from a particular perspective (Brunyé, et al.,
2009; Sato & Bergen, 2013). For example, Bruny¢ et al.
(2009) showed that comprehending the pronouns you or /
in a sentence (e.g., you are / I am slicing the tomato)
primed an actor's perspective (i.e., as if the
comprehender is conducting the action), while the
pronoun /e (e.g., he is slicing the tomato) primed an
observer's perspective (i.e., as if the comprehender is
observing another's action). In line with Brunyé¢, et al.'s
results, Sato and Bergen (2013) found that no
perspective adoption was necessary when agent/observer
were not linguistically specified, as in Japanese null-
subject sentences. Their participants saw three sentences:

a context sentence; a sentence describing an event in

! SoA refers to the felling of controlling one's own body
and understanding the effects of one's own actions
(Moore, 2016).
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which the grammatical subject was overtly stated (e.g.,
You are / He is making an apple pie); and a target
sentence with one of three types of grammatical subject
(e.g., Youare/Heis/ ¢ cutting an apple). They then
saw an image of the event depicted from either the
actor's or the observer's perspective, and judged whether
the image matched what they had read. A reaction time
analysis showed that while second-person pronouns
primed actor perspective and third-person pronouns
primed observer perspective, null-subject sentences led
to no significant difference in reaction times to the
actor's and observer's perspective images. Interestingly,
Niikuni, et al. (2021) found that people with a high sense
of agency' (SoA) showed no preference in perspective
adoption, consistent with Sato and Bergen's results, but
that people with low SoA showed a preference for the
observer's perspective'. Taken together, these studies
suggest the possibility that perspective adoption during
language comprehension is affected by not only by
linguistic cues but also by psychological factors, such as
SoA.

Much research on the interaction between emotion and
cognitive processing has stated that positive emotions
broaden thought, action, and processing while negative
emotions narrow them down (e.g., The broaden-and-
build theory of positive emotions in Fredrickson, 2001;
Fredrickson & Branigan, 2005; Schwarz, 2002). This has
some empirical support from research on the distribution
of attention to a visual field (Fujimura & Suzuki, 2010)
and language processing (Hernandez-Guitierrez et al.,
2022; Yano et al., 2018). For instance, Fujimura and
Suzuki (2010) found higher accuracy rates on sad-face
recognition when the sad face appeared in the central

i SoA was evaluated on Asai et al.'s (2009) "SoA scale,"
where a high score indicates unstable SoA and a low
score, stable SoA.
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visual field rather than in a peripheral field, although
they found no such difference for happy-face
recognition. Moreover, Yano and Koizumi (2018) found
the larger electric activities in a happy mood group for
semantic reversal anomalies which required multiple-
processing (world knowledge, syntactic, and semantic
processing) compared to a sad mood group.

2 The present research

This study uses a sentence-picture verification task
with visual priming to investigate the effects of
emotional facial expressions on perspective adoption
during the comprehension of null-subject sentences in
Japanese. It builds on the findings of the studies
reviewed above, which all suggest the possibility that
observing another person’s facial expressions can
interact with a language comprehender’s perspective
adoption. It also draws on social psychology research
showing that social information perceived below the
level of conscious awareness may activate knowledge
that shapes subsequence behavior or various types of
decision-making (e.g., Winkielman & Berridge, 2004;
Ferguson and Bargh, 2004, for review). Thus, a brief
exposure to another's facial expressions may influence
our cognitive processing. More specifically, seeing a
positive face would broaden subsequent linguistic
processing while seeing a negative face would narrow it.
In fact, Akamine, et al., (2022) found that subliminal
priming with positive/negative facial expressions
facilitated the processing of Japanese null-subject
sentences with up/down vertical spatial meanings (e.g.,
Hashigo-o nobotteimasu '(Somebody is) climbing the
ladder'; Hashigo-o kudatteimasu '(Somebody is) going
down the ladder'). The current study looks for a similar
subliminal priming effect of emotional facial expressions
on perspective adoption.

We made two predictions based on the studies of
Fredrickson (2001) and Schwarz (2002), which suggest a
link between positive/negative emotions and the
broadening/narrowing of processing. First, we predicted
that a brief exposure to a positive facial expression will
make comprehenders engage in heuristic processing,
which will enable them to adopt both actor's and
observer's perspectives when comprehending Japanese
null-subject sentences. Second, we predict that a
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negative facial expression will make comprehenders
engage in analytic processing, which will hinder them
from adopting both perspectives, and instead lead them
to take one or the other perspective.

3 Experiment
3.1 Participants

Forty-five native speakers of Japanese, all students at
Okinawa International University (Female = 30, Mage =
21.6, SD = 1.62), participated in the study.

3.2 Materials

Prime Pictures (Faces): For each trial, participants
were first briefly primed by seeing an image of a male’s
or a female’s face (V = 6) with either a smile, a neutral
expression or a frown for 17 ms (ATR-promotions, 2006).

Sentence Materials: The sentence materials comprise
72 transitive, past-tense, null-subject Japanese sentences:
36 targets and 36 fillers. Of each set of 36 sentences, 18
describe positive events, as in (1), while the other 18
describe negative events, as in (2).

(1) Target positive sentence

Houseki-o migai-ta tokorodesu.
jewelry-ACC  polish-past just
"¢ just polished jewelry"

(2) Target negative sentence
Fuusen-o wat-ta tokorodesu.
balloon-ACC  pop-past just

"¢ just popped a balloon"

Target Pictures (Events): The picture materials were
drawn specifically for this experiment. For each target and
filler sentence, a pair of pictures was created, one from an
actor's perspective and another from an observer's
perspective. For the actor's perspective (N = 36), the
pictures showed actions depicted from the participant's
viewpoint; that is, as if the participant were conducting the
action (Fig. 1a). For the observer perspective (N = 36), the
pictured actions were depicted from the participant's
viewpoint, as if the participant were watching another's
action (Fig. 1b).
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Figure 1. Popping a balloon from (a) actor's perspective
on the left and (b) observer's perspective on the right.

3.3 Procedure

The experiment was conducted with each participant
individually in a quiet room, using Psytoolkit (Stoet, 2010,
2017). Participants completed nine practice trials,
repeating them if necessary until they reached 100%
accuracy. In the main experiment, each trial started with a
fixation cross for 3000ms, followed by the prime image,
which was either the smile, the neutral, or the frown face,
presented for 17ms; the prime was followed by an image
of a puzzle for 183ms. To ensure that participants saw the
brief representation of a facial prime, they were told not
to blink until they saw the puzzle image. Next, a null-
subject sentence was presented for 3000ms. The sentence
was followed by a fixation cross for 1500ms, which was
succeeded by the picture depicting the sentence action
from either the actor's or the observer's perspective.
Participants judged whether the picture correctly
described the prior sentence by pressing a key on the
keyboard: the F key for incorrect or the K key for correct,
having been instructed to respond as quickly and
accurately as possible (Fig. 2). As soon as the participant
pressed one of the keys for the response, the next trial
began.
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Figure 2. A trial for an actor's perspective in the smile

condition.

3.4 Results

Using the Ime4 (Bates, et al., 2015) and the lmerTest
(Kuznetsova, et al., 2017) packages in the R programming
language (R Core Team, 2019), linear mixed-effects
model analyses with participants and items as random
factors (Baayen, et al., 2008) were conducted. The
dependent variable was reaction times (RTs) to the target
pictures. Face (frown/neutral/smile) and Perspective
(observer/actor) were included as fixed effects with
interactions between the factors. The accuracy of the
response was included as an additional fixed factor
(Accuracy) in the model, without interactions with Face
and Perspective.

One participant’s data were excluded because the
accuracy rate for the target trials was < 75% (72.2 %); all
the other participants showed an accuracy rate of > 83%.
In addition, one trial in which the RT was > 7000ms was
excluded as an outlier; all remaining RTs were < 5000m:s.
Furthermore, for each participant, trials with RTs more
than 2.5 SDs away from that individual's mean RT for
target trials were excluded. In total, 5.4% of the target data
were excluded from the analysis.

In the mixed model analyses, Face conditions
(frown/neutral/smile) were treatment-coded with the
neutral condition as the reference level, and Perspective
conditions (observer/subjective) were deviation-coded.

Figure 3 shows the mean RTs for the target pictures.
The analysis revealed no significant main effect of
Perspective (B =-55.4, SE=66.3,t=-1.44, p=.15) or of
Smile-Face (f = -24.7, SE =24.1, t = 1.03, p = .30), and
no significant interaction between Smile-Face and
Perspective (B = 32. 9, SE =48.2,t = 0.68, p = .50). In
contrast, the main effect of Frown-Face was significant (3
=-60. 7, SE =24.2, t = -2.51, p < .05), and there was a
significant interaction effect between Frown-Face and
Perspective (B =103.0, SE=48.4,¢t=2.13, p <.05).
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Figure 3. Mean RTs for each experimental condition.

Error bars represent the standard error of the mean.

In addition to the RT analysis, we conducted a logistic
mixed-effect model analysis for the accuracy of the
responses. The analysis revealed no significant main
effect of Face or Perspective, and no interaction between
them (ps > .20). Table 1 shows the mean accuracy rate for
each Face and Perspective conditions.

Face
Frown Neutral Smile
Perspective
Observer 95.5% 95.5% 94.7%
Actor 94.3% 93.2% 95.1%

Table 1: Mean accuracy rate for each experimental

condition.

4 Discussion

Based on the broaden-and-build theory of positive
emotions (Fredrickson, 2001), this study investigated the
effects of subliminal facial expressions on perspective
adoption during language comprehension in Japanese. In
line with Sato and Bergen (2013), the results showed that
no particular perspective was adopted in Japanese null-
subject sentences. This finding bears out our first
prediction that perceiving positive facial positive facial
expressions broadens cognition, allowing comprehenders
to adopt either the actor or the observer perspective. We
also found that brief exposure to negative facial
expressions did influence perspective adoption.
Specifically, the Frown-Face X Perspective interaction
was significant in the RT analysis, indicating that the

(non-significant) tendency to respond faster to observer-
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perspective pictures than to actor-perspective ones in the
neutral-face condition is reversed in the frown-face
condition (see Figure 3). Thus, we can conclude that the
brief exposure to negative faces encouraged the
participants to adopt an actor perspective rather than an
observer perspective when comprehending null-subject
sentences, which supports our second prediction. This
finding suggests that a negative face might narrow
cognitive processing, preventing comprehenders from
taking both perspectives but influencing them to take one
particular perspective, namely, the actor's perspective.

Furthermore, the main effect of the Frown-Face prime
was significant, indicating that the RTs were significantly
faster in the negative-face condition than in the neutral
condition. However, the finding of no significant main
effect of the Smile-Face prime indicates no significant
difference in RTs between the positive-face and neutral
conditions. The rapid responses in the negative-face
condition might possibly be due to a higher arousal level
driven by the perception of a negative-face expression
compared to neutral and positive-facial expressions
(Robinson, et al., 2004).
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