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Background: A positive and constructive teacher—student relationship plays a pivotal role in
students’ cognitive and emotional development. Recent studies in interpersonal neurobiology have
shown that neural synchronization between teachers and students can enhance the quality of
educational interactions and create favorable conditions for learning and emotion regulation. Despite
these theoretical foundations, few experimental studies have investigated the effectiveness of
educational interventions based on this approach.

Aims: This study aimed to examine the effectiveness of a mindfulness-based training package
grounded in interpersonal neurobiology on improving teaching mindfulness and teachers’ reflective
functioning.

Methods: This semi-experimental study employed a pretest—posttest design with a control group.
The sample consisted of 30 elementary school teachers randomly assigned to the experimental (n =
15) and control (n = 15) groups. The intervention included six 90-minute training sessions. Data were
collected using the Mindful Attention Awareness Scale (Ryan & Brown, 2003), the Teacher
Mindfulness Scale (Frank et al., 2016), and the Teacher Reflective Functioning Questionnaire
(Vahidi et al., 2021). Data were analyzed using repeated-measures ANCOVA

Results: Results indicated that the mindfulness-based training package significantly increased
overall teaching mindfulness and the interpersonal component of mindfulness in the experimental
group (p < .05). However, changes in the intrapersonal component of mindfulness and teachers’
reflective functioning were not statistically significant.

Conclusion: The findings suggest that this approach, by relying on neural synchronization and
promoting mindfulness, provides new opportunities for educational interventions. However, its
effectiveness on intrapersonal aspects and reflective capacities requires further research and longer-
term interventions.
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Introduction

A positive and constructive teacher—student
relationship is central to both learning and students’
emotional development. Recent research in
interpersonal neuroscience highlights that neural
synchrony between teachers and students plays a key
role in strengthening this relationship (Biyvlacua et
al., 2018). Interpersonal neuroscience examines how
brains align during social interactions, offering new
insights into the quality of educational engagement
(Dikker et al., 2017; Zhang et al., 2024). When
teachers and students act in a coordinated,
synchronous manner, both engagement and long-term
learning outcomes improve (Davidesco et al., 2019;
Chen, 2025). Techniques such as EEG and fNIRS
allow researchers to measure this neural alignment
(Babiker et al., 2019; Chong et al., 2015).

Teachers” mindful presence and sustained attention
can enhance neural coupling, creating a sense of
psychological safety and promoting social learning
and emotion regulation in students (Cohen et al.,
2018; Nine et al., 2022; Deng et al., 2023; Zheng et
al., 2020). Synchronized interactions activate neural
circuits involved in complex cognition and emotion
regulation, particularly in prefrontal regions critical
for problem-solving and decision-making (Jiang et
al., 2015; Pan et al., 2017).

Individual differences, including prior knowledge
and learning styles, can affect neural synchrony,
emphasizing the importance of tailoring instruction to
students’ needs to maximize learning effectiveness
(Liu etal., 2019; Zhou et al., 2019). Given advances
in neuroscience and educational technologies,
understanding these neural mechanisms provides
opportunities to design interventions that enhance
both cognitive and emotional aspects of learning
(Zheng et al., 2018; Pan et al., 2020).

Integrating interpersonal neuroscience approaches
into classrooms can therefore improve the quality of
teacher—student interactions and foster students’
cognitive and emotional skills (Mingawa, Sho &
Morimoto, 2018; Nozawa et al., 2019). This raises a
key question: can leveraging brain-to-brain
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synchrony meaningfully enhance teacher—student
relationships?

Method

His quasi-experimental study employed a pretest—
posttest design with a control group to examine the
effects of an interpersonal neuroscience-based
mindfulness program on teacher—student relationship
quality. Sixty elementary teachers were initially
recruited via random sampling and completed
measures of emotional enactment, relationship
quality, mentalizing capacity, and mindfulness.
Thirty teachers with lower baseline scores were
randomly assigned to the experimental group (n = 15)
or the control group (n = 15). Inclusion criteria
included no psychotropic medication use, no severe
behavioral or emotional disorders, no active
psychological case history, and no concurrent
psychotherapy. Screening involved the GHQ-28 and
clinical record review. Exclusion criteria included
missing more than two sessions, acute psychological
crises, initiating new medication, or voluntary
withdrawal.

The experimental group participated in a six-week
mindfulness training program based on interpersonal
neuroscience principles, with weekly 90-minute
sessions. Mindful Attention Awareness Scale
(MAAS; Ryan & Brown, 2003): 15 items assessing
present-moment awareness; Cronbach’s alpha = 0.83
in this study .Mindfulness Teacher Scale (MTS;
Frank et al., 2016): 14 items measuring intrapersonal
and interpersonal mindfulness; alphas = 0.86 and
0.74, respectively. Teacher Reflective Capacity
Questionnaire (TRCQ; Vahidi et al., 1400): 21 items
assessing teachers’ mentalizing capacity across four
dimensions; subscale alphas ranged 0.68-0.81.

Results

Kolmogorov—-Smirnov tests indicated normality for
all variables (0.12 < p < 0.21). Levene’s test
confirmed homogeneity of variance across groups
(0.18 < p < 0.27). The homogeneity of regression
slopes for the group x pretest interaction was non-
significant (0.14 < p < 0.25). Scatterplots supported
linearity between pretest and posttest scores. Thus, all
assumptions for ANCOVA were met.
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Table 1. Repeated-measures ANCOVA for the Effect of Mindfulness Training on Teachers’ Mindfulness in Teaching

Source SS df MS F p 1’
Within-subjects
Time 2896 1 2896 095 .10 .16
Time x Group 3.8 1 3.8 084 .05 .37
Error 146.97 15 9.79
Between-subjects
Pretest 44306 1 44306 20.39 <001 .57
Group 10813 1 10813 497 .04 .25
Error 32594 15 2173
Total 877.13 17
Results indicate that mindfulness training controlling for pretest scores. Within-subjects effects

significantly improved teachers’ mindfulness in
teaching compared to the control group after

were not statistically significant.

Table 2. Repeated-measures ANCOVA for the Effect of Mindfulness Training on Teachers’ Reflective Capacity

Source SS df MS F p n
Within-subjects
Time 2.62 1 262 0.02 .89 .001
Time x Group 62.41 1 6241 043 51 .03
Error 2132.76 15  142.18
Between-subjects
Pretest 125791 1 125791 336 .09 .18
Group 108.05 1 108.05 2.09 .11 .16
Error 5614.06 15  374.27
Total 7960.02 17
Although mindfulness training increased teachers’ Richel et al., 2015). Conversely, interpersonal

reflective capacity in the experimental group, this
improvement was not statistically different from the
control group.

Conclusion

This study investigated the effects of an interpersonal
neuroscience—based  mindfulness  training on
teachers” mindfulness in teaching and reflective
capacity. Findings demonstrated that the training
significantly enhanced overall mindfulness in
teaching among teachers in the experimental group
compared to controls. This aligns with prior research
showing that mindfulness interventions can improve
attention, presence, and classroom focus (Kabat-
Zinn, 2003; Roeser et al., 2013).

Intrapersonal mindfulness, however, did not show
significant improvement. Short-term interventions
may be insufficient to counteract the high
psychological stress teachers experience, including
administrative pressures, student-related challenges,
and workload demands (Ogbah et al., 2020; Shaner-

mindfulness improved significantly, indicating that
teachers became more attentive and responsive to
students and classroom interactions. This supports
evidence that mindfulness strengthens social
engagement and relational quality by fostering
acceptance, presence, and non-judgmental awareness
(Roeser etal., 2013; Fluck et al., 2010; Tenenbaum &
Cloud, 2020).

Reflective capacity increased in the experimental
group but did not differ significantly from the control
group. Consistent with prior findings, short-term
mindfulness training alone may be inadequate for
measurable gains in professional reflection, which
typically require sustained practice, feedback, and
integration into real classroom contexts (Jennings et
al., 2017; Fluck et al., 2013).

Limitations of this study include a relatively small,
geographically limited sample and short intervention
duration without follow-up. Future research should
employ larger, more diverse samples, longer training
periods, additional practice sessions, and mid- to
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long-term follow-ups (3-6 months) to evaluate the
persistence of effects. Overall, the results highlight
the potential of neuroscience-informed mindfulness
training to enhance teachers’ interpersonal awareness
and classroom interactions, though achieving deeper
intrapersonal and reflective changes may require
extended, immersive interventions.
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