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Abstract: This pilot study examined whether incongruent facial expressions and Vietnamese emotion labels were
associated with longer reaction times than congruent pairings in lower secondary school students. Six Viethamese students
in Grades 6 to 8 completed a 130-trial Emotional Face-Word Stroop Task comprising 70 congruent and 60 incongru-
ent trials. Reaction time was the primary measure, while accuracy was summarized separately. Mean reaction time was
longer for incongruent trials than for congruent trials, with an average difference of 175.87 milliseconds and a 95 percent
confidence interval from 104.28 to 247.46 milliseconds. Overall accuracy was 81.3 percent and was descriptively lower
for incongruent trials than for congruent trials. An exploratory analysis across three broader stimulus groups produced a
condition-by-group pattern, but this result was interpreted as task-specific because trial frequencies were unequal and the
corresponding cells differed in emotional composition. All participants completed the task, with completion times ranging
from 7.76 to 11.12 minutes. The findings showed an observed within-sample congruency pattern in this Viethamese-
language task, but they do not support population-level or stable emotion-specific conclusions. Future studies should
use larger and more diverse samples, balanced stimulus categories, prespecified reaction-time preprocessing rules,
controlled testing conditions, and sensitivity analyses restricted to correct responses. This pilot provides procedural and
behavioral information for refining the task and designing future developmental, educational, and cross-cultural research.
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Introduction

The Stroop task is a well-established and widely used experimental paradigm for examining inter-
ference and cognitive control. First introduced by Stroop (1935), the task requires participants to respond
to a task-relevant stimulus dimension while managing interference from a competing, task-irrelevant di-
mension. In the classic color-word Stroop task, participants name the ink color of words that themselves
denote color names. Responses are generally faster and more accurate when the ink color and word
meaning are congruent, whereas incongruent trials tend to produce longer reaction times and more errors,
a pattern known as the Stroop interference effect (MacLeod, 1991; Stroop, 1935). Contemporary reviews
continue to characterize the Stroop effect as robust, while indicating that it may involve contributions from
multiple levels of processing and more than one locus of attentional selection (Parris et al., 2022).

Building on the classic paradigm, emotional Stroop tasks have been developed to examine how
emotional meaning influences attentional performance. In a common version of the task, emotional and
neutral words are presented in different ink colors, and participants are instructed to identify the ink color
while ignoring the word meaning (Joyal et al., 2019; Straub et al., 2022; Wielgopolan et al., 2025). Emo-

‘Corresponding author: tranthiengiaphuoc@gmail.com
© 2026 by the authors. This article is an open access article distributed under the terms and conditions of the
N Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

www.ijcrsee.com
291


www.ijcrsee.com
http://doi.org/10.23947/2334-8496-2026-14-2-291-303
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://crossmark.crossref.org/dialog/?doi=10.23947/2334-8496-2026-14-2-291-303&domain=pdf
https://orcid.org/0000-0001-7144-5515
https://orcid.org/0000-0002-7104-8859

Tran-Chi, V., L., & Tran-Thien, G., P. (2026). Reaction-Time Patterns in an Emotional Face-Word Stroop Task among Lower
Secondary School Students: A Pilot Study, International Journal of Cognitive Research in Science, Engineering and Education
(IJCRSEE), 14(2), 291-303.

tional words often produce longer reaction times than neutral words, although the magnitude and direction
of this difference may vary across stimulus sets, task designs, and participant groups (Joyal et al., 2019;
McKenna, 1986; Straub et al., 2022; Wielgopolan et al., 2025; Williams et al., 1996). This reaction-time dif-
ference is commonly used as an index of emotional interference or attentional bias, but it does not uniquely
identify the cognitive mechanism producing the effect (Joyal et al., 2019; Straub et al., 2022).

Although classic and emotional Stroop tasks both involve interference during task performance, the
sources of that interference can differ substantially across paradigms (Mller et al., 2025). In the classic
task, interference arises when task-relevant color information competes with task-irrelevant word informa-
tion and may involve both informational and task conflict (Parris et al., 2022). In emotional Stroop tasks,
performance may be influenced by the emotional salience and semantic meaning of the stimuli, as well
as by task demands, prior experience, and participant characteristics (Hsieh and Sharma, 2019; Imbir,
Pastwa, et al., 2021; McKenna and Sharma, 2004; Williams et al., 1996). Emotional interference may
therefore reflect multiple processes, including attentional capture and semantic or conceptual process-
ing, with additional contributions from task-control and memory processes depending on the paradigm
and participant characteristics (Hsieh and Sharma, 2019; Imbir, Pastwa, et al., 2021). This distinction
is important because reaction-time differences alone cannot determine which processing component is
responsible for the observed interference (Parris et al., 2022).

Emotional attention and interference can vary with the modality and configuration of the emotional
stimuli used in a task (Lunn and Chen, 2022; Smolker et al., 2022). Face-word Stroop variants combine
facial expressions and emotional language, creating conflict when the two sources of emotional informa-
tion are inconsistent (Jamieson et al., 2023; Kuehne et al., 2019). Recent research indicates that emotion-
al face-word Stroop paradigms can provide behavioral measures related to processing speed, inhibitory
control, and emotional information processing in adolescent samples (Banich et al., 2019; Smolker et al.,
2022). Studies of inconsistent emotional face-word signals further indicate that performance may involve
cognitive control processes that regulate competition between task-relevant and task-irrelevant affective
information (Banich et al., 2019; Jamieson et al., 2023; Kuehne et al., 2019). Behavioral measures such
as reaction time and accuracy can characterize the interference pattern, but they do not by themselves
identify the neural processes underlying that pattern (Jamieson et al., 2023; Kuehne et al., 2019).

Research has also examined whether emotional Stroop interference varies according to stimulus
valence. Earlier studies reported greater interference for negative than for neutral or positive stimuli,
which was interpreted as preferential attention to potentially threatening information (McKenna and Shar-
ma, 1995; Pérez-Edgar and Fox, 2003). For example, Pérez-Edgar and Fox (2003) found that secondary
school students responded more slowly to negative words than to neutral words, whereas responses to
positive and neutral words did not differ. More recent evidence indicates that emotion perception can vary
with developmental stage and stimulus presentation (Tsenkova et al., 2025). Within the emotional Stroop
paradigm, performance may also depend on multiple affective dimensions, including interactions between
valence and arousal and effects associated with subjective significance (Imbir, Duda-Gotawska, et al.,
2021). Emotional stimuli therefore do not produce a uniform interference pattern across task conditions,
stimulus characteristics, or participant populations (Imbir, Duda-Gotawska, et al., 2021; Joyal et al., 2019).

Several theoretical accounts have been proposed to explain emotional Stroop interference. Atten-
tional-capture accounts propose that emotionally salient stimuli temporarily direct processing resources
away from task goals, whereas threat-related accounts emphasize disruption by information with potential
motivational relevance (Wentura et al., 2000; Williams et al., 1996). Response- and task-conflict accounts
instead propose that interference can arise from competition at the response level and from competition
between task sets, with their contributions depending partly on the stimulus—response structure and re-
sponse requirements of the task (Hsieh and Sharma, 2019; Parris et al., 2022). These perspectives are
not mutually exclusive. Rather, they suggest that observed interference may reflect multiple processes
whose relative contributions can vary with task design, stimulus characteristics, and participant character-
istics (Hsieh and Sharma, 2019; Joyal et al., 2019; Parris et al., 2022; Smolker et al., 2022).

Beyond stimulus characteristics, individual and contextual factors may also shape emotional Stroop
performance (Ishikawa et al., 2021; Scrimin et al., 2019). Previous research has linked variation in Stroop-
related emotional and attentional interference to anxiety, clinical status, and the personal or diagnostic
relevance of the stimuli (Ishikawa et al., 2021; Joyal et al., 2019). In educational settings, students have
shown attentional bias toward school-related stressors, with performance also varying according to indi-
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vidual emotional characteristics and classroom context (Scrimin et al., 2016; Scrimin et al., 2019). More
broadly, contextual factors such as stress, support, cognitive stimulation, and school or classroom environ-
ments have been identified as relevant pathways or protective factors in youth cognitive and academic
outcomes (Rakesh et al., 2025). Together, these findings support further examination of emotional interfer-
ence in school-aged populations in relation to attentional self-regulation, academic stressors, and class-
room context (Scrimin et al., 2016; Scrimin et al., 2019). Longitudinal evidence also indicates that emotion
regulation is closely linked to school-related well-being during adolescence (Beaumont et al., 2023).

Emotional face-word Stroop tasks combine two socially meaningful sources of emotional infor-
mation and create conflict when facial expressions and emotion labels are inconsistent (Smolker et al.,
2022). Recent research has applied emotional Stroop paradigms to adolescent samples across different
cultural settings. For example, Lunn and Chen (2022) examined separate facial and lexical emotional
Stroop tasks in Taiwanese adolescents, whereas Smolker et al. (2022) used a large-scale emotional
face—word Stroop paradigm to examine task performance and its associations with cognition and psycho-
pathology in a large adolescent cohort. Despite these developments, three gaps remain relevant. First,
although word-based emotional Stroop paradigms remain prominent in the literature, comparatively less
work has focused on facial-verbal emotional conflict in school-aged samples (Smolker et al., 2022). Sec-
ond, research specifically focused on children and adolescents remains comparatively limited, particularly
relative to the extensive adult and clinical literature (Lunn and Chen, 2022; Smolker et al., 2022). Third,
emotional Stroop performance in Vietnamese adolescents remains an underexplored area. More broadly,
cognitive neuroscience applications in Vietnamese educational research have been described as still
developing (Shih-Tseng and Tran-Chi, 2019). Addressing these gaps is important because developmental
stage and cultural context can shape emotion recognition and emotional processing (Maller et al., 2022),
while task structure determines how competing facial and verbal emotional information generates re-
sponse conflict (Smolker et al., 2022). Linguistic adaptation may also require careful consideration when
emotional Stroop tasks are used across languages (Lunn and Chen, 2022). A Vietnamese-language pilot
can therefore provide useful procedural and behavioral information for future developmental, educational,
and cross-cultural studies.

The present small pilot study addressed these gaps using an Emotional Face-Word Stroop Task
adapted for Vietnamese lower secondary school students. Unlike conventional emotional Stroop para-
digms based on color naming, the present task required participants to judge whether a Vietnamese
emotion label matched a facial expression. The study was designed to describe task implementation and
within-subject performance patterns rather than to estimate population-level effects. The primary aim was
to examine whether incongruent trials were associated with longer reaction times than congruent trials
within the present sample. A secondary exploratory aim was to describe whether the condition-related
reaction-time pattern varied across broader neutral, positive, and negative stimulus groups, given the
mixed patterns reported in previous research (McKenna and Sharma, 1995; Pérez-Edgar and Fox, 2003).
This secondary analysis was intended to characterize the present task configuration rather than to pro-
vide confirmatory evidence of stable emotion-specific effects. The analyses were expected to inform task
refinement and the design of larger hypothesis-driven studies.

Materials and methods

Participants

The study included six lower secondary school students recruited through convenience sampling
from the researchers’ personal networks and referrals. All participants were enrolled in Grades 6 to 8 at
the time of data collection. The sample consisted of two female students (33.3%) and four male students
(66.7%). One participant was in Grade 6 (16.7%), three were in Grade 7 (50.0%), and two were in Grade
8 (33.3%). Exact ages were not collected; therefore, participants’ grade levels were used to indicate their
educational stage.

Eligibility required current enroliment as a lower secondary school student, sufficient Vietnamese
reading comprehension to understand the task instructions and emotion labels, written consent from a
parent or legal guardian, verbal assent from the student, and willingness to complete the computerized
task. No additional clinical or health-related exclusion criteria were applied, and no formal clinical, develop-
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mental, or visual screening was conducted. Participants who ordinarily used corrective glasses completed
the task using their usual eyewear. Before the task began, the researcher explained the instructions and
demonstrated the required keyboard responses. No participant was excluded or withdrew after enroliment.

Recruitment was conducted independently of any secondary school, and no school served as a
recruitment or data-collection site. The task was administered individually in home-based settings; there-
fore, school administrative permission was not applicable.

Study Design

The study employed a within-subject pilot design using an Emotional Face-Word Stroop Task. All
participants completed congruent and incongruent trials involving seven emotion categories. Reaction
time (RT) was operationalized as the response latency from stimulus onset to keypress for trials in which
a response was recorded, irrespective of response accuracy, and served as the primary performance
measure. Response accuracy was analyzed separately as a secondary measure. The study was de-
signed to describe task implementation and within-subject performance patterns in a pilot sample, rather
than to estimate population-level effects.

Emotional Face-Word Stroop Task
Stimuli

Facial stimuli were obtained from the Averaged Karolinska Directed Emotional Faces (AKDEF)
database developed by Lundqvist and Litton (1998). The complete AKDEF set consists of 70 grayscale
images depicting an averaged female face and an averaged male face, each displaying seven emotional
expressions from five viewing angles. The expressions are afraid, angry, disgusted, happy, neutral, sad,
and surprised, and the source images have a resolution of 562 x 762 pixels. The present task used all 70
images from the AKDEF set. These images were paired with Viethamese emotion labels to construct 130
trials. The number of trials therefore refers to the number of face-label pairings, rather than the number
of unique source images, and some images appeared in more than one pairing. Sad, angry, neutral, dis-
gusted, surprised, and afraid expressions each appeared in 20 trials (15.4%), whereas happy expressions
appeared in 10 trials (7.7%).

For the secondary exploratory analysis, trials were grouped as neutral (20 trials), positive (30 tri-
als), and negative (80 trials). The positive group included happy and surprised trials, whereas the negative
group included sad, angry, disgusted, and afraid trials. Surprise was provisionally classified as positive for
this exploratory grouping. Because no happy-incongruent trials were presented, the positive cells were
not compositionally equivalent across conditions. The positive congruent condition included both happy
and surprised trials, whereas the positive incongruent condition included surprised trials only. This imbal-
ance was explicitly considered when interpreting the exploratory stimulus-group analysis.

Although the task did not involve color-word naming, it followed a Stroop-like congruency framework
in which participants responded to agreement or conflict between facial and verbal emotional information.
Because the task required an explicit match-mismatch judgment, both the facial expression and the emo-
tion label were relevant to the response. The manipulation therefore represented facial-verbal emotional
congruency conflict rather than interference from a task-irrelevant dimension (Smolker et al., 2022).

Task Procedure

The task was programmed and administered using E-Prime version 1.1 (Psychology Software Tools,
2020). The English task instructions and emotion labels were translated into Vietnamese by bilingual mem-
bers of the research team. Because the materials consisted of seven basic emotion terms and brief instruc-
tions, the translations were reviewed collaboratively for semantic clarity and age-appropriate comprehen-
sion. Given the limited and concrete nature of the materials, no formal back-translation or external linguistic
validation was undertaken. Before the experimental trials began, the researcher explained the instructions
orally, demonstrated the two response keys, allowed participants to ask questions, and confirmed that
each participant understood the response procedure. No separate practice block was administered.

www.ijcrsee.com
294


www.ijcrsee.com

Tran-Chi, V., L., & Tran-Thien, G., P. (2026). Reaction-Time Patterns in an Emotional Face—Word Stroop Task among Lower
Secondary School Students: A Pilot Study, International Journal of Cognitive Research in Science, Engineering and Education
(IJCRSEE), 14(2), 291-303.

FACE
STIMULUS

EMOTION WORD

FACE
g STIMULUS

~

(=3

5000ms

.

EMOTION WORD
e FACE
e STIMULUS

M
5000ms

.. EMOTION WORD
s FACE
e STIMULUS

EMOTION WORD
77
- ~

Each trial presented a facial expression together with a Vietnamese emotion label. Participants indicated whether the label matched the
expression. The stimulus remained visible until a response was made or until the 5,000-ms response deadline was reached. The faces
shown in the figure are schematic; the experimental stimuli were obtained from the AKDEF database (Lundqvist and Litton, 1998).

Figure 1. Example Trial Sequence in the Emotional Face—Word Stroop Task

No fixation cross was presented. On each trial, a facial image and a Vietnamese emotion label ap-
peared simultaneously on the screen. Participants pressed the “1” key when the label matched the facial
expression and the “2” key when the label did not match the expression. The facial stimulus and emotion
label remained visible until the participant responded or the 5,000-ms response deadline was reached,
and a keypress immediately terminated the stimulus display.

After each trial, feedback indicating a correct or incorrect response was displayed for approximately
1,000 ms. The next trial began immediately after the feedback display, with no separate intertrial interval.
Because the task was brief, no scheduled breaks were provided. Across participants, total completion
time ranged from 7.76 to 11.12 minutes, with a mean duration of 8.94 minutes. All participants received
the same set of 130 trials, but trial order was randomized separately for each participant by E-Prime within
a single mixed sequence. No additional counterbalancing or manually imposed restrictions on consecu-
tive trial types were applied. Participants were instructed to respond as quickly and accurately as possible.

Apparatus and Software

The task was programmed and administered using E-Prime version 1.1 on the same Dell Precision
7550 laptop for all participants. The laptop had a 15.6-inch display, and responses were entered using its
built-in keyboard. Using the same computer, display, keyboard, and software configuration standardized
the administration conditions across participants. E-Prime recorded RT in milliseconds and automatically
stored response accuracy.

Testing was conducted individually in a quiet and comfortable home-based setting. The researcher
remained present throughout each session and made reasonable efforts to minimize noise, interruptions,
and other external distractions. Timing precision was not independently benchmarked; however, the same
hardware and software configuration was maintained across all testing sessions.

Data Collection and Measures

Data collection took place between May 2024 and October 2024. RT was operationalized as the
interval between stimulus onset and the participant’s keypress for trials with a recorded response, irre-
spective of response accuracy. Accuracy was coded separately as 1 for a correct response and 0 for an
incorrect response when a response was recorded. The response window was limited to 5,000 ms. When
no response was made before the deadline, E-Prime recorded a system-coded RT value of 0 ms, and no
response accuracy was recorded. Two timeout trials occurred across the sample. During data prepara-
tion, the corresponding analysis values for these timeout trials were recoded as 99 and designated as
user-missing in SPSS.

The task yielded 780 trial-level records across six participants. Each participant was presented with
130 trials, including 70 congruent trials (53.8%) and 60 incongruent trials (46.2%). All trial records were
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retained in the dataset; however, the two timeout trials were treated as missing for analyses requiring RT
or accuracy. Participant-level condition means were therefore calculated from the available nonmissing
observations within each condition. RT and accuracy were analyzed as separate performance indicators.

Data Analysis

Given the small pilot sample, the analyses were used primarily to characterize within-subject per-
formance patterns, and the inferential findings were interpreted exploratorily rather than as population-lev-
el evidence. RT and accuracy were treated as separate performance indicators. RT analyses retained all
recorded RTs irrespective of response accuracy; therefore, RTs from both correct and incorrect responses
were included. The two timeout trials, for which no behavioral response was recorded, were designated
as user-missing in SPSS and did not contribute to RT or accuracy calculations. No missing values were
imputed. No RT trimming, winsorization, transformation, or distribution-based outlier exclusion was applied
to the recorded RT values. Participant-level condition means were calculated from the available nonmiss-
ing RT observations within each condition.

For the primary within-subject comparison, participant-level mean RTs for congruent and incongru-
ent trials were compared using a paired-samples t test. Given the sample size, distributional assumptions
and inferential estimates were interpreted cautiously. The mean difference, its 95% confidence interval,
and Cohen'’s d, were reported to characterize the magnitude of the within-subject condition difference.

For the secondary exploratory analysis, a 2 (condition: congruent, incongruent) x 3 (broader stimu-
lus group: neutral, positive, negative) repeated-measures analysis of variance was conducted using par-
ticipant-level mean RTs. Because of the small sample size and unequal stimulus composition, this analy-
sis was used to characterize patterns in the present task configuration rather than to provide confirmatory
evidence of emotion-specific effects. Partial eta squared (npz) was reported as an effect-size estimate.
Sphericity was assessed using Mauchly’s test, and Greenhouse-Geisser corrections were planned if the
assumption was violated. Statistical analyses were conducted using IBM SPSS Statistics Version 26.

Results

Data Completeness and Trial Retention

All six participants completed the full task protocol, yielding 780 trial-level records. Two trials (0.3%)
reached the 5,000-ms response deadline without a behavioral response. These timeout trials remained
in the dataset but were treated as missing for analyses requiring RT or accuracy. Accordingly, 778 trials
contained recorded behavioral responses. RTs from both correct and incorrect responses were retained
in the RT analyses, whereas accuracy was analyzed separately.

Descriptive Statistics of Emotional Stroop Performance

Descriptive statistics for RTs across conditions and emotion categories are presented in Table 1.
Mean RTs across individual emotion categories ranged from approximately 1,201 to 1,948 ms. Although
the overall condition-level mean was higher for incongruent trials, patterns across individual emotion cat-
egories varied by condition. Therefore, the individual emotion results are presented descriptively, without
inferential comparisons at that level.
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Table 1. Descriptive Statistics of Reaction Times (ms) Across Conditions and Emotion Groups

Condition Emotion Group Emotion Name Minimum Maximum Mean  Standard Deviation
Congruent Positive Happy 636 3381 1201 453
Surprised 784 2578 1352 368
Negative Afraid 843 3997 1838 696
Angry 607 3233 1555 594
Disgusted 723 4739 1407 646
Sad 626 4029 1768 639
Neutral Neutral 737 4187 1689 677
Incongruent  Positive Happy - - - -
Surprised 901 4250 1948 713
Negative Afraid 658 4715 1829 718
Angry 735 313 1620 545
Disgusted 796 4992 1494 713
Sad 862 3193 1772 604
Neutral Neutral 814 4970 1653 799

Note: Descriptive statistics are based on trial-level RT observations and are presented to characterize the observed RT distri-

butions within the task. Timeout trials were treated as missing and were not included in these calculations.
Overall accuracy was 81.3%. Descriptive accuracy by condition is presented in Table 2. Mean ac-

curacy was 86.19% (SD = 4.11%) for congruent trials and 75.56% (SD = 12.46%) for incongruent trials.

Table 2. Overall Accuracy

Condition Mean Accuracy (%) Standard Deviation (%)
Congruent 86.19 411
Incongruent 75.56 12.46

Note: Accuracy was calculated from trials with a recorded response; timeout trials were treated as missing

Condition Effect (Congruent vs. Incongruent)

The primary within-subject comparison examined whether mean RTs differed between congruent
and incongruent trials. Participant-level mean RTs were longer for incongruent trials (M = 1,719.50 ms, SD
= 234.40) than for congruent trials (M = 1,543.63 ms, SD = 180.87). An exploratory paired-samples t test
indicated a condition difference, t, = 6.32, p =.001, Cohen’s d, = 2.58. The mean difference was 175.87
ms, 95% CI [104.28, 247.46). Wl(tlzun this six-participant pilot sample, the observed mean RT difference
was in the expected direction; however, the inferential result is reported for exploratory purposes and
should not be interpreted as providing a stable population-level effect estimate. Participant-level mean
RTs for the two conditions are illustrated in Figure 2.

2,000.00

1,500.00

1,000.00

Reaction Time (ms)

500.00

%

Congruent

Each line represents an individual participant. Reaction times are shown as participant-level means
Figure 2. Reaction Times for Congruent and Incongruent Conditions
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Exploratory Condition-by-Stimulus-Group Patterns

As a secondary exploratory analysis, a 2 (condition: congruent, incongruent) x 3 (broader stimulus
group: neutral, positive, negative) repeated-measures analysis of variance was conducted using participant-
level mean RTs. Because the task contained unequal numbers of trials across emotion categories and the
positive cells differed in emotional composition across conditions, the analysis was used to characterize the
observed pattern in the present task configuration rather than to test confirmatory valence-specific effects.

Table 3. Mean Reaction Times (ms) Across Conditions and Broader Stimulus Groups

Emotion Group Congruent (Mean + Standard Deviation) Incongruent (Mean + Standard Deviation)
Neutral 1688.68 + 237.57 1652.57 + 377.27
Positive 1276.33 £ 171.91 1948.30 £ 171.48
Negative 1641.64 +£219.27 1678.92 £ 275.11

Note: Values represent participant-level means. The positive congruent condition included happy and surprised trials, whereas
the positive incongruent condition included surprised trials only because no happy-incongruent trials were presented. The cells
therefore differed in emotional composition, and comparisons involving the positive group should be interpreted descriptively.

Mauchly’s tests were not statistically significant for either the broader stimulus-group effect or the
Condition x Stimulus Group interaction (p = .457 and p = .696, respectively). Given the small pilot sample,
however, these tests provided limited evidence regarding the sphericity assumption. For consistency with the
original exploratory analysis, the uncorrected degrees of freedom are retained and reported descriptively

The analysis yielded a main effect of condition, F( =42.99, p =.001, n.* = .90. The main effect
of broader stimulus group was not statistically significant, ) 10) = =0.20, p = .83, r] 2= 04. A Condition x
Stimulus Group interaction was also observed, F(2 ~ =22.74, p <.001, n, 2= 82" Because the positive
congruent and incongruent cells did not contain the same emotion categorles the interaction is reported
as a task-specific exploratory pattern rather than evidence of valence-specific interference. Given the small
pilot sample and the non-equivalent emotional composition of the positive cells, these ANOVA results are
reported solely as exploratory summaries of the observed task configuration. The associated p values and
effect-size estimates should not be interpreted as stable estimates of population-level effects or as con-

firmatory evidence of valence-specific interference.

Condition

2,000.00 = Congruent
=== Incangruent

1,500.00

1,000.00

Reaction Time (ms)

500.00

Neutral Positive MNegative

Emotion Groups

Note: The positive congruent and incongruent cells differed in emotional composition because happy trials were present only
in the congruent condition. The figure is therefore intended to illustrate the observed task pattern rather than a confirmed
valence-related effect.

Figure 3. Descriptive Reaction-Time Patterns Across Broader Stimulus Groups and Conditions.

Accuracy and Error Patterns

Overall accuracy was adequate rather than near either extreme of the response scale. Mean accu-
racy was descriptively lower for incongruent trials than for congruent trials. Descriptively, the combination
of longer RTs and lower accuracy in the incongruent condition was not consistent with the conventional
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pattern expected under a speed-accuracy trade-off. Because accuracy was not subjected to inferential
testing, this interpretation remains descriptive.

Discussion

The present pilot study examined attentional processing in Viethamese lower secondary school
students using an Emotional Face-Word Stroop Task. Accordingly, the present paradigm is best under-
stood as a Stroop-like facial-verbal congruency task rather than a conventional emotional color—word
Stroop task in which emotional word meaning is task-irrelevant to the color-naming response. The pri-
mary focus was the within-subject difference in reaction time between congruent and incongruent tri-
als, whereas patterns across broader stimulus groups were examined exploratorily. Overall, the results
showed longer reaction times for incongruent trials, together with adequate descriptive accuracy across
the sample. The exploratory analysis also indicated that condition-related reaction-time patterns differed
across broader stimulus groups, although these differences require cautious interpretation because of the
unequal stimulus composition.

The longer reaction times observed for incongruent trials are consistent with previous emotional
face—word Stroop findings in adolescent samples (Smolker et al., 2022). In the present task, the incongru-
ent condition was defined by a mismatch between facial and verbal emotional information rather than by
conventional color-word conflict. The observed pattern suggests that evaluating mismatched emotional
cues imposed additional processing demands, potentially engaging conflict-resolution and cognitive-con-
trol processes (Jamieson et al., 2023; Smolker et al., 2022). Given the pilot design, the result is best in-
terpreted as a consistent within-sample condition pattern rather than as a stable estimate of a population-
level effect. Nevertheless, it provides a useful basis for refining and evaluating this Vietnamese-language
task in a larger sample.

Accuracy findings provided additional context for interpreting the reaction-time results. Mean ac-
curacy was descriptively lower for incongruent trials than for congruent trials, while overall performance
remained adequate. Descriptively, the combination of longer reaction times and lower accuracy in the
incongruent condition was not consistent with the conventional pattern expected under a speed-accuracy
trade-off. Because accuracy was not subjected to inferential testing, this interpretation remains descriptive.

The exploratory analysis further indicated that condition-related reaction-time differences varied
across the broader stimulus groups. However, this pattern cannot be attributed confidently to emotional
valence because the positive cells were not compositionally equivalent across conditions. The positive
congruent condition included happy and surprised trials, whereas the positive incongruent condition in-
cluded surprised trials only, and the numbers of neutral, positive, and negative trials were also unequal.
The observed interaction may therefore reflect differences in stimulus composition, trial frequency, or their
combination rather than a stable valence-specific effect. This cautious interpretation is consistent with
evidence that emotional Stroop performance can vary as a function of valence and arousal (Imbir, Duda-
Gotawska, et al., 2021), while emotional face—word Stroop effects can also vary with distractor valence
and the relative frequency of incongruent trials (Smolker et al., 2022). Accordingly, the present interaction
is most appropriately viewed as a task-specific exploratory pattern that can inform the development of a
more balanced stimulus design.

The study also has relevance for developmental and educational research. In educational settings,
attentional bias and emotional interference have been associated with academic stressors, self-regulatory
processes, and classroom context (Scrimin et al., 2016; Scrimin et al., 2019). Emotion regulation is also
longitudinally related to school-related well-being during adolescence (Beaumont et al., 2023). Although
these educational outcomes were not directly assessed, the present task provides a behavioral paradigm
that could be incorporated into future studies examining how school-aged participants manage competing
emotional information. The Vietnamese context also adds evidence from a comparatively underrepresented
population in the emotional Stroop literature. Because emotion recognition and labeling may vary across
developmental and cultural contexts, and because task translation can affect cross-language implementa-
tion, culturally and linguistically adapted paradigms are important for future comparative research (Lunn
and Chen, 2022; Mdller et al., 2022). The current findings therefore contribute preliminary procedural and
behavioral information rather than direct evidence of cultural differences.
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Several limitations should be considered. The pilot sample was small and recruited through con-
venience sampling, which limits the precision of effect-size estimates and the extent to which the ob-
served patterns can be generalized. Exact ages were not collected, which also restricted developmental
interpretation beyond grade level. In addition, the unequal stimulus distribution, particularly the absence
of happy-incongruent trials, limits conclusions about valence-specific or emotion-specific effects. Testing
was conducted in home-based settings rather than a laboratory; however, the same laptop, software
configuration, researcher-administered procedure, and efforts to minimize distractions were used across
all sessions. No separate practice block was administered, so early-trial performance may have reflected
task-familiarization effects, particularly given the participants’ developmental stage. The reaction-time
analysis retained both correct and incorrect responses when an RT was recorded because the outcome
was defined as overall response timing. Timeout trials without a recorded behavioral response were treat-
ed as missing. Future studies could prespecify sensitivity analyses restricted to correct-response trials to
evaluate the robustness of this analytic choice. Finally, the translated materials were reviewed collabora-
tively but did not undergo formal linguistic validation, and the hardware-software timing configuration was
not independently benchmarked. These limitations should be considered when interpreting the magnitude
and robustness of the observed within-sample condition pattern and identify important priorities for task
refinement and future confirmatory investigation.

Future research should examine emotional face-word Stroop performance in larger and more di-
verse samples of school-aged participants. A balanced design should include equivalent emotion cat-
egories and trial frequencies across congruent and incongruent conditions. Larger studies should also
use prespecified reaction-time preprocessing rules, standardized task instructions, and controlled testing
procedures, together with preregistered primary and exploratory analyses. Such studies could examine
whether emotional face—word Stroop performance varies by developmental stage or is associated with
academic stress, anxiety, emotion regulation, and student well-being. Overall, the present pilot provides
a preliminary behavioral and procedural basis for larger hypothesis-driven research on emotional conflict
and attentional processing in developmental, educational, and cross-cultural contexts.

Conclusion

The present pilot study examined reaction-time patterns in six Vietnamese lower secondary school
students using an Emotional Face-Word Stroop Task that combined facial expressions with Vietnamese
emotion labels. Mean reaction times were longer for incongruent than congruent trials, showing an ob-
served within-sample condition pattern under the present task configuration. Accuracy was descriptively
lower for incongruent trials but remained adequate overall. Descriptively, the combination of longer reac-
tion times and lower accuracy in the incongruent condition was not consistent with the conventional pat-
tern expected under a speed-accuracy trade-off.

The exploratory variation across broader stimulus groups should be interpreted as task-specific
because the emotion categories and trial frequencies were not equivalent across conditions. The findings
therefore provide preliminary behavioral and procedural information for refining a Vietnamese-language
emotional face—word Stroop paradigm rather than population-level evidence of stable valence-specific
effects. Future studies with larger samples, balanced stimuli, prespecified reaction-time preprocessing
procedures, and more controlled testing conditions are needed to evaluate the stability of the observed
pattern and extend its use in developmental, educational, and cross-cultural research.
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