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ABSTRACT

Emotional information helps human beings produce
corresponding behavioral responses, namely, approach
and avoidance. However, it remains unclear whether
emotion can activate approach and avoidance responses
at both conscious and automatic processing levels. We
conducted two experiments to compare the impact of
happy, sad, and fearful faces on behavior ﴾assessed using a
joystick task﴿ and found that happiness was associated with
approach and fear with avoidance, regardless of whether
emotional expressions were evaluated consciously or
processed automatically ﴾assessed via a gender judgment
task﴿. However, sad faces elicited approach responses at
the conscious processing level, but no significant tendency
emerged when conscious evaluation was reduced. Thus,
facial emotional expressions can trigger approach–
avoidance tendencies at both conscious and automatic
processing levels. However, the specific patterns of these
effects vary, suggesting that the underlying mechanisms
may operate differently. Implications of the findings are
discussed.
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FACIAL EXPRESSIONS AND BEHAVIOR

ARTICLE HIGHLIGHTS

Happy expressions consistently elicited approach behaviors across both conscious and
automatic processing levels.
Fearful expressions reliably triggered avoidance behaviors, regardless of the processing
level.
Sad expressions activated approach tendencies only during conscious evaluation, showing
no significant effect under automatic processing.
Behavioral tendencies were primarily influenced by the approach–avoidance label
associated with emotional expressions.
The survival value and valence of emotions significantly shaped the direction of behavioral
responses, with happiness and fear demonstrating robust effects.

The ability to interpret facial expressions is critical for survival, reproduction, and social
functioning ﴾Barrett et al., 2019; Johnson, 2021﴿. It enables rapid identification of environmental
threats and supports emotional communication within social groups ﴾Lang et al., 1990; Neumann
& Strack, 2000﴿. Approach–avoidance decisions are fundamental for survival: avoiding negative
stimuli ﴾e.g., predators﴿ reduces threats, while approaching positive stimuli ﴾e.g., food﴿ enhances
survival and reproductive success ﴾Neumann & Strack, 2000﴿. These behaviors are linked to the
motivational system, which evaluates contextual risks and guides appropriate actions ﴾Bamford
& Ward, 2008﴿ through two pathways: appetitive ﴾approach﴿ and aversive ﴾avoidance; Cacioppo
et al., 1997﴿.

Previous research has consistently shown that emotional stimuli elicit compatible approach
or avoidance responses: positive stimuli promote approach and negative stimuli promote
avoidance ﴾Bamford & Ward, 2008; Chen & Bargh, 1999; Neumann & Strack, 2000﴿. However,
the mechanisms underlying this link remain debated. Motivational orientation theory posits that
valence‐driven responses occur automatically ﴾Chen & Bargh, 1999﴿, while event coding theory
suggests compatibility effects arise from conscious valence evaluation ﴾Hommel et al., 2001﴿. For
example, Rotteveel and Phaf ﴾2004﴿ found no compatibility effects during a gender judgment task,
and reported the disappearance of affective compatibility for task‐irrelevant valences. The key
controversy is whether emotions can automatically activate behavioral reactions, independent
of explicit evaluation. Some researchers have proposed that these mechanisms may operate
independently or in parallel ﴾Kozlik et al., 2015; Krieglmeyer et al., 2010﴿. However, testing this
assumption requires resolving whether the affect–behavior link exists at both explicit and implicit
levels ﴾McGrew, 2022﴿, and whether affective information has different influences on behavioral
tendencies at these levels ﴾Wang et al., 2023﴿.

Affect can be processed automatically ﴾Carr et al., 2003; Morelli et al., 2015﴿ and is closely
linked to approach–avoidance motivation ﴾Aupperle & Paulus, 2010﴿. Differences in the affect–
behavior link may result from variations in experimental apparatus ﴾joystick vs. vertical stand﴿,
reference frames ﴾self vs. object﴿, and stimulus type ﴾facial expressions vs. words; Ascheid et
al., 2019; Fricke & Vogel, 2020; Wittekind et al., 2021﴿. Approach–avoidance behaviors are
typically horizontal ﴾Hoofs et al., 2019﴿, so joysticks are more appropriate for representing these
tendencies. A self‐referential frame, such as pulling or pushing, better reflects the relationship
between affect and behavior. In this study we used arm flexion and extension via a joystick task
to test if emotional expressions activated approach and avoidance responses at both conscious
and automatic levels.

The affect–behavior link may arise from a match between emotional valence and evaluative
coding of approach–avoidance behaviors, while motivational orientation theory suggests that
valence stimuli automatically activate corresponding systems ﴾Kuhl et al., 2021﴿. Motivational
orientation theory supports the idea that emotional stimuli can directly influence approach–
avoidance responses without the need for conscious evaluation ﴾Chen&Bargh, 1999﴿. Conversely,
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event coding theory suggests that these responses may depend on the compatibility between
emotional valence and evaluative movement coding, leading to different behavioral effects under
conscious and automatic processing conditions ﴾Hommel et al., 2001﴿. Previous studies have
shown that emotional stimuli typically facilitate approach or avoidance behavior ﴾Bamford &
Ward, 2008; Neumann & Strack, 2000﴿, but these effects may not hold under implicit conditions,
particularly for task‐irrelevant emotional valences ﴾Rotteveel & Phaf, 2004﴿.

Given this theoretical background, we anticipated that happy faces would trigger approach
behavior at both processing levels, fearful faces would trigger avoidance behavior at both levels,
and sad faces would trigger approach behavior only at the conscious level, with no significant
effects being observed at the automatic level. Thus, we designed two experiments, the first of
which entailed an emotional judgment task for conscious processing and the second focused
on gender discrimination for automatic processing. We measured approach and avoidance
behaviors through arm flexion and extension and compared the effects of happy, sad, and fearful
faces at both processing levels.

Experiment 1

Method
Design

To balance reaction times for pull and push movements, we paired happy, sad, and fearful
faces with neutral faces. Experiment 1 used a 2 ﴾picture category: emotional vs. neutral﴿ × 2
﴾lever direction: push vs. pull﴿ repeated‐measures design, with the condition order randomized
across participants. Participants were instructed to move the joystick as quickly as possible in the
specified direction.

Participants

We recruited 52 right‐handed undergraduates ﴾35 women, 17 men; Mage = 21.50 years, SD =
1.60, range = 19–26﴿ from Southwest University via advertisements. This study was conducted
according to the guidelines of the Declaration of Helsinki and approved by the Ethics Committee
of the Scientific Research School of Educational Sciences at Chongqing Normal University. All
participants provided informed consent.

Materials

Stimuli included 32 color pictures from the Chinese Affective Picture System ﴾Lu et al., 2005﴿, with
eight stimuli per condition ﴾happy, sad, fear, neutral﴿. The pictures’valence differed significantly
across each emotional condition, except for sadness and fear, Mhappiness = 6.61, Msadness = 2.65,
Mfear = 2.62,Mneutral = 4.25; F﴾3, 31﴿ = 169.03,MSE = 28.30, p < .001. Arousal values for happy, sad,
and fearful faces were all higher than those for neutral faces, with the three emotional conditions
matched with one another, Mhappiness = 7.13, Msadness = 6.96, Mfear = 7.08, Mneutral = 3.96; F﴾3, 31﴿
= 18.36,MSE = 19.25, p < .001. All images were standardized ﴾15 cm × 10 cm, 100 pixels per inch﴿.

Instruments

A joystick ﴾PXN‐2103, Litestar﴿ connected to a computer via USB was used to measure arm flexion
and extension. Reaction times were recorded using E‐Prime 2.0 software ﴾Psychology Software
Tools, Inc., Pittsburgh, PA, USA﴿. The computer screen resolution was 640 × 480 pixels and the
middle of the longitudinal axis served as the baseline position. The joystick was placed on a rubber
pad and participants were instructed to maintain a consistent grip.
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Procedure

Each condition consisted of two blocks, with 16 randomly presented trials per block ﴾eight
emotional and eight neutral faces﴿. In one block, participants pulled the joystick for emotional
faces and pushed the joystick for neutral; in the other, the actions were reversed. Participants
practiced before the experiment. Trials began with a red fixation cross ﴾“+”﴿ presented for 800–
1,200 ms, followed by a blank screen for 500 ms, then the stimulus. Participants were instructed to
pull or push the joystick lever as quickly as possible based on the task instructions. If no response
was made, the stimulus disappeared automatically after 2,000 ms ﴾see Figure 1﴿.

Figure 1. Experiment Workflow

Data Analysis

Data were analyzed using SPSS 16.0 to conduct a 2 ﴾category of picture: emotional vs. neutral﴿
× 2 ﴾lever direction: push vs. pull﴿ repeated‐measures analysis of variance ﴾ANOVA﴿ of the mean
reaction times.

Results
Lever Direction

Significant effects were found for both happiness, F﴾1, 51﴿ = 16.48, MSE = 1396.73, p < .001, η2
= .24, and sadness, F﴾1, 51﴿ = 14.60, MSE = 1188.49, p < .001, η2 = .22, but not fear.

Emotional Expression

Significant effects were observed for happiness, F﴾1, 51﴿ = 77.52, MSE = 946.23, p < .001, η2 =
.60; sadness, F﴾1, 51﴿ = 61.97, MSE = 2428.15, p < .001, η2 = .55; and fear, F﴾1, 51﴿ = 159.63, MSE
= 1346.70, p < .001, η2 = .76.
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Interaction Effect

Trends for emotional expression × lever direction were found for happiness, F﴾1, 51﴿ = 4.61, MSE
= 2454.25, p < .05, η2 = .08; sadness, F﴾1, 51﴿ = 5.38, MSE = 2154.64, p < .05, η2 = .10; and fear,
F﴾1, 51﴿ = 10.30, MSE = 1346.06, p < .01, η2 = .17.

A simple effects analysis of the three conditions showed that pulling was faster than pushing
for happy expressions, F﴾1, 51﴿ = 19.54,MSE = 1703.69, p< .001, η2 = .28, and sad expressions, F﴾1,
51﴿ = 13.41,MSE = 2136.82, p < .001, η2 = .21, indicating approach responses. Fearful expressions
elicited avoidance, with faster pushing than pulling, F﴾1, 51﴿ = 13.36, MSE = 954.94, p < .001, η2
= .21. No significant effects were found for neutral faces, indicating no systematic response time
differences ﴾see Figure 2﴿.

Figure 2. Push–Pull Reaction Time Results for Experiment 1
Note. *** p < .001.

Experiment 2
Experiment 1 examined how facial emotional expressions influence behavioral tendencies
through affective evaluation tasks. However, affective processing can also occur automatically,
without conscious awareness ﴾Dimberg et al., 2000; Duckworth et al., 2002; Whalen et al., 2001﴿.
Questions regarding whether facial emotional expressions can activate behavioral reactions
without explicit emotional evaluation, and whether such reactions differ, were beyond the scope
of Experiment 1.

Therefore, in Experiment 2 participants categorized the gender of emotional faces, allowing
for the processing of emotional expressions without conscious evaluation ﴾Morris et al., 1998﴿. We
expected that emotional expressions would automatically influence arm flexion and extension,
although the observed patterns might differ from Experiment 1.

Method
Design

Participants were instructed to categorize the gender of emotional faces while disregarding their
emotional content, inducing automatic processing of emotional information. The experiment
had a 4 ﴾emotional expression: happiness vs. sadness vs. fear vs. neutral﴿ × 2 ﴾action: flexion
vs. extension﴿ within‐subjects factorial design.
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Participants
We recruited 41 right‐handed undergraduates ﴾22 women, 19 men; Mage = 21.85 years, SD =
1.67, range = 18–25﴿ from Southwest University as participants, following the same procedure as
Experiment 1. This study was conducted according to the guidelines of the Declaration of Helsinki
and approved by the Ethics Committee for Scientific Research School of Educational Sciences at
Chongqing Normal University. All participants provided informed consent.

Materials and Instruments
We used the same stimuli and joystick setup as Experiment 1.

Procedure
Participants completed two blocks of 32 randomly presented trials each ﴾eight per emotional
condition﴿. In one block, participants pulled for female faces and pushed for male faces; in the
other, the actions were reversed. The trial procedure mirrored Experiment 1, except for the task
instructions.

Data Analysis
Data were analyzed using SPSS 16.0 to conduct a 4 ﴾emotional expression: happiness vs. sadness
vs. fear vs. neutral﴿ × 2 ﴾action: flexion vs. extension﴿ repeated‐measures ANOVA of the mean
reaction times.

Results
Lever Direction
There was no main effect of lever direction.

Emotional Expression
The main effect of the category of expression was significant, F﴾3, 120﴿ = 7.25, MSE = 1272.60, p
< .001, η2 = .15.

Interaction Effect
There was a significant interaction between emotional expression and lever direction, F﴾3, 120﴿ =
3.85, MSE = 1122.63, p < .001, η2 = .09, indicating differential directions for the polar emotions.

A simple effects analysis showed no differences in response to either sad or neutral faces,
whereas pulling was faster than pushing with happy faces, F﴾1, 40﴿ = 6.52, MSE = 578.99, p < .05,
η2 = .14. In response to the fearful face, pushing was faster than pulling, F﴾1, 40﴿ = 4.93, MSE =
1338.82, p < .05, η2 = .11 ﴾see Figure 3﴿.

Happy and fearful faces elicited approach and avoidance responses, respectively, even under
automatic processing. Sad faces showed no significant influence, suggesting context‐dependent
or complex mechanisms for sadness in automatic processing.
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Figure 3. Push–Pull Reaction Time Results for Experiment 2
Note. * p < .05.

General Discussion
In summary, our findings revealed that facial emotional expressions influenced behavioral
tendencies through distinct mechanisms at conscious and automatic processing levels.
Experiment 1 revealed that under conscious evaluation, happy and sad faces elicited approach
responses, while fear elicited avoidance. Experiment 2 showed that happiness and fear produced
consistent effects at the automatic level, but sadness had no significant influence. Thus, the effects
of happiness and fear were consistent across both processing levels, while sadness showed a
unique pattern, suggesting that its influence may be dependent on context or mediated by social
learning processes. These results not only replicate previous research ﴾Krieglmeyer et al., 2010;
Neumann & Strack, 2000; Paulus & Wentura, 2016﴿ but also contribute to understanding of how
emotional information shapes behavior, emphasizing the interplay between emotional labels,
valence, and survival value in different processing contexts.

Rotteveel and Phaf ﴾2004﴿ found no significant effect of emotional faces on avoidance
behavior at the automatic processing level, potentially due to task design limitations. Their use
of up/down arm movements failed to capture the spatial and representational distance changes
inherent in approach–avoidance behaviors. In contrast, push/pull movements better reflect these
tendencies, as they involve both spatial and emotional attributes ﴾Shoumy et al., 2020﴿. This
distinction highlights the importance of task design in studying automatic emotional processing.

The approach behavior triggered by sadness aligns with Seidel et al.’s ﴾2010﴿ explanation of
an automatic tendency to support others in distress. This supports event coding theory, which
posits that approach–avoidance responses are guided by the stimulus’s label ﴾e.g.,“help”for
sadness﴿ rather than its valence ﴾Eder & Rothermund, 2008; Hommel et al., 2001﴿. The approach–
avoidance labels for happiness and fear align with their valence ﴾reward and threat, respectively﴿,
whereas sadness, although negative, may carry an approach label due to its association with
helping behavior ﴾Arias et al., 2020﴿. This highlights the role of emotional labels in shaping
behavior, independent of valence.

At the automatic processing level, the consistent effects of happiness and fear indicated that
emotional faces can influence approach–avoidance responses without conscious interpretation.
According to motivational orientation theory ﴾Strack & Deutsch, 2004﴿, positive and negative
stimuli automatically activate compatible motivations, likely due to their survival and reproductive
advantages. The lack of a significant effect for sadness in our experiments may reflect its lower
survival value compared to happiness ﴾reward﴿ and fear ﴾threat﴿. This suggests that the survival
value and valence of emotions significantly shape the direction of behavioral responses.
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Limitations and Future Research
Some limitations should be noted. First, we did not analyze the gender of the stimuli in
Experiment 2. Future studies could explore whether gender influences behavioral tendencies.
Second, our focus on facial expressions limits the generalizability of the findings; future research
could replicate these studies with emotional words or sentences to test the robustness of our
conclusions. Future research could also explore the neural mechanisms underlying approach–
avoidance effects, as well as investigating how individual differences, such as personality traits or
cultural background, mightmoderate the observed patterns. Additionally, applying these findings
to real‐world scenarios, such as social interactions or marketing strategies, could provide valuable
insights into how emotional expressions influence human behavior in practical settings.

Conclusion
Our research has demonstrated that facial emotional expressions can trigger approach–
avoidance tendencies at both conscious and automatic levels. However, the mechanisms
underlying these effects may differ between the two processing modes. At the conscious level,
behavioral tendencies are primarily shaped by the approach–avoidance label associated with the
emotion. In contrast, at the automatic level, effects may depend on the survival value of the
emotion, with valence influencing the direction of these effects.
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