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Abstract

The present study aimed to determine the difference in the effectiveness of mentalization-based
intervention and cognitive emotion regulation on working memory and theory of mind in
children diagnosed with Sluggish Cognitive Tempo (SCT). The research employed a quasi-
experimental design with a pre-test, post-test, and follow-up with a control group. The
statistical population included all male students aged 9 to 11 years exhibiting symptoms of
SCT in public schools in Urmia during the 2023-2024 academic year. Based on the inclusion
and exclusion criteria, 45 participants were selected using purposive sampling and were
randomly assigned to two experimental groups and one control group (15 participants in the
first experimental group, 15 in the second, and 15 in the control group). The instruments used
in the study were the standardized SCT Questionnaire by Penny et al. (2009), the Digit Span
subtest from the Wechsler Intelligence Scale (2012), and the Theory of Mind Questionnaire by
Steerneman (1999). In the pre-test phase, participants in both the experimental and control
groups completed the research questionnaires. Subsequently, the first experimental group
received the mentalization-based intervention, while the second group received the cognitive
emotion regulation intervention. The control group remained on the waitlist and did not receive
any psychological intervention until the post-test phase. At the end of the intervention period,
participants in all groups completed the post-test questionnaires again. A follow-up assessment
was conducted three months later to evaluate the stability of the intervention effects. Data were
analyzed using mixed analysis of variance. The results indicated a significant difference in the
mean scores of working memory and theory of mind between the two intervention groups—
mentalization and emotion regulation. The findings showed that mentalization-based
intervention was more effective than emotion regulation. Furthermore, the results of the post
hoc test over time demonstrated significant differences in working memory and theory of mind
scores across pre-test, post-test, and follow-up phases. The differences observed from pre-test
to post-test in both variables indicated the effectiveness of the interventions. Moreover,
changes from post-test to follow-up in both variables suggested the durability of intervention
effects, with the mentalization-based approach showing more persistent outcomes than
cognitive emotion regulation.

Keywords: Mentalization-based intervention, cognitive emotion regulation, working memory,
theory of mind, sluggish cognitive tempo.
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Extended Abstract
Introduction

Sluggish Cognitive Tempo (SCT) has emerged as a significant and controversial neurodevelopmental
condition, characterized by symptoms such as mental confusion, daydreaming, apathy, low motivation, and
lethargy (Yung et al., 2022). These features have been linked to various impairments in real-life functioning,
including social withdrawal, emotional dysregulation, and academic difficulties (Uytun et al., 2023; Yung et
al., 2021). Notably, the cognitive domain most affected in children with SCT appears to be executive
functioning, particularly working memory, which is often slow and inefficient (Kofler et al., 2019). This
latency leads to disrupted attentional control and diminished memory encoding due to distractions (East et al.,
2023).

Furthermore, deficiencies in Theory of Mind (ToM)—the capacity to attribute mental states to oneself and
others—are evident in these children, compounding their social challenges (Flannery et al., 2016). Cognitive
theorists argue that distorted self-referential cognitions and maladaptive attributional styles underlie many
emotional and behavioral problems in this group (Abazari et al., 2016; Yu et al., 2021). Accordingly, targeted
interventions are needed to remediate both cognitive and socio-emotional deficits in this population.
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Among the emerging treatments, Mentalization-Based Therapy (MBT) is gaining recognition for its role in
enhancing social cognition, reflective function, and trust in interpersonal contexts (Haj Mohammad Hosseini
et al., 2021). MBT encourages individuals to reflect on their inner mental states and those of others, promoting
emotion regulation and interpersonal understanding (Ghanbari et al., 2020). It also provides a platform for
collaborative therapeutic exploration that fosters a sense of connection and agency (Volkert et al., 2019).
Alternatively, Cognitive Emotion Regulation (CER) training focuses on developing adaptive responses to
emotional stimuli. Through education about emotional awareness and acceptance, individuals learn to regulate
their internal experiences and improve their psychological resilience (Azadi et al., 2022). These strategies can
help children reframe stressors, reduce self-blame, and respond more effectively to negative experiences
(Marroquin et al., 2017). As such, this study aimed to compare the effectiveness of MBT and CER in
improving working memory and Theory of Mind in children with SCT, to identify which intervention offers
more sustainable cognitive and emotional benefits.

Methods and Materials

This study employed a quasi-experimental design featuring pre-test, post-test, and three-month follow-up
assessments with control and experimental groups. The statistical population consisted of male students aged
9-11 years from public schools in Urmia (2023-2024) who exhibited SCT symptoms. From an initial screening
pool of 105 candidates, 45 were selected via purposive sampling after meeting inclusion criteria and
undergoing structured clinical interviews. Participants were randomly assigned to three groups: MBT (n = 15),
CER (n =15), and control (n = 15).

Standardized instruments included Penny et al.’s SCT scale (2009), the Digit Span subtest from the Wechsler
Intelligence Scale for Children (2012), and the Theory of Mind Questionnaire by Steerneman (1999). All
groups completed these assessments at pre-test, post-test, and follow-up phases.

The MBT protocol comprised 12 structured 90-minute sessions adapted from Midgley et al. (2017), focusing
on emotional expression, social cognition, and self-other distinction. In contrast, the CER intervention
followed Gross and Thompson’s (2007) 8-session model, training participants in emotion recognition,
management, and coping strategies. The control group received no psychological intervention during the study
period.

Findings

Descriptive statistics indicated substantial gains in both working memory and Theory of Mind scores across
the MBT and CER groups compared to the control group. In the MBT group, the mean working memory score
rose from 8.53 (SD = 2.20) to 17.73 (SD = 2.22), and Theory of Mind scores increased from 10.73 (SD = 2.25)
to 18.93 (SD = 1.39). Similarly, the CER group showed improvements from 8.93 (SD = 1.79) to 13.47 (SD =
2.59) in working memory, and from 9.93 (SD = 2.31) to 13.67 (SD = 1.72) in Theory of Mind.

Mixed ANOVA revealed significant time and group interaction effects (p < 0.001) for both dependent
variables. Specifically, working memory and Theory of Mind scores differed significantly across pre-test, post-
test, and follow-up phases, with large effect sizes (2 = 0.80+). Post hoc Bonferroni tests confirmed significant
mean differences in MBT vs. CER and MBT vs. control groups, favoring MBT. Improvements persisted into
the follow-up period, underscoring the durability of treatment effects.

Discussion and Conclusion

The results confirm that both MBT and CER interventions significantly enhanced cognitive and socio-
emotional functions in children with SCT, though MBT demonstrated superior and more enduring effects.
These findings are consistent with theoretical models positioning working memory as a core executive function
vital for attentional control, problem-solving, and goal-directed behavior (Gomez-Lavin, 2024). Baddeley’s
model of working memory elucidates how its subsystems, particularly the central executive and phonological
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loop, are instrumental in encoding and manipulating information (Baddeley, 1986). This explains why SCT,
marked by sluggish memory systems, impairs academic and social performance (Hicks & Randall, 2023).
MBT appears to mitigate these deficits by fostering metacognitive awareness, improving the allocation of
attentional resources, and facilitating better encoding of social cues. Bock et al. (2014) argue that children with
low working memory capacity struggle to integrate multiple pieces of information during Theory of Mind
tasks (Bock et al., 2014). Thus, MBT's structured reflection may help bridge this cognitive gap. Further, data
suggest a strong correlation between working memory performance and Theory of Mind capabilities, with the
former predicting variance in the latter (Taghizadeh et al., 2017).

On a neurological level, memory functions as the mind’s search engine, coordinating distributed brain
processes to support high-order cognition (Dowker et al., 2023). As such, enhancing memory capacity via
interventions like MBT can significantly influence reasoning, reading comprehension, and emotional
understanding (Lecce et al., 2017). Crucially, as children succeed in false belief tasks—a hallmark of Theory
of Mind—they develop sophisticated memory processes such as source monitoring and metacognition.

The present findings also underscore MBT's specific value in strengthening Theory of Mind. Defined as the
ability to represent and infer mental states in oneself and others (Atkinson et al., 2017), Theory of Mind
encompasses cognitive and affective components, both of which are addressed in MBT’s curriculum. The
understanding of false beliefs, perspective-taking, and emotional attribution are essential for effective social
interaction (Desterre et al., 2019; Navarro et al., 2020). Darvishi (2013) classifies these skills into three
levels: basic emotion recognition, belief attribution, and complex metarepresentational skills such as irony
detection (Darvishi et al., 2013).

MBT likely enhances these functions by cultivating reflective capacities and helping children differentiate
between inner mental representations and external realities (Fonagy & Allison, 2014; Fonagy & Luyten,
2009). The therapy’s emphasis on interpreting behavior through intentional mental states supports emotional
intelligence, empathy, and social prediction. This is especially valuable in children with SCT, whose
impairments in metacognitive monitoring and emotional awareness often hinder social adaptation.

In conclusion, while both interventions proved beneficial, MBT showed more profound and persistent effects
on improving working memory and Theory of Mind in children with SCT. This suggests that MBT, by
promoting reflective functioning and enhancing representational flexibility, may serve as a more
comprehensive therapeutic strategy for cognitive and emotional remediation in this population. Future studies
may explore combining MBT with emotion regulation training to maximize therapeutic outcomes.
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