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ARTICLE INFO ABSTRACT
Article type: The current research was conducted with the aim of investigating the
Research Article effectiveness of metacognitive empowerment on cognitive flexibility,

information processing speed, cognitive inhibition and selective attention in
students. The method of the current research was a semi-experimental design
with a pre-test, post-test and two-month follow-up. The statistical population

Article History: of the present study was all the students of the first secondary level of the

Received: 07 Jul 2024 7th district of Tehran in the academic year of 1401-402. The selection of
Revised: 07 Sep 2024 samples was available in the form of sampling method and the sample size
Accepted: 15 Oct 2024 was based on the type of research in two groups of 17 people. The tool used

Published: 01 Jun 2025 in this research was the Stroop Test (SST). The intervention consisted of a

metacognitive empowerment protocol that was implemented by a researcher
in ten 90-minute sessions on the subjects of the experimental group. The

Keywords: results of data analysis using repeated measurement variance analysis
Cogpnitive Inhibition, Cognitive method with spss 24 software showed that the metacognitive empowerment
Flexibility, Metacognitive method has an effect on the scores of cognitive flexibility, information

Empowerment, Selective Attention,

Speed of Information Processing. processing speed, cognitive inhibition and selective attention (P<0.05) and

this effect in the follow-up phase It was also significant compared to the pre-
test (P<0.05). Therefore, using metacognitive empowerment intervention
can be used to improve students' cognitive processes.
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The Effectiveness of Metacognitive Empowerment on Cognitive Flexibility, Speed of Information Processing,
Cognitive Inhibition and Selective Attention in Students

Extended Abstract

Aim

For students, academic performance always reflects their scientific abilities to enter the world of work and higher education
levels, and for teachers, parents, educational system officials, and educational specialists, the importance and impact of it in
enhancing productivity and improving educational effectiveness are undeniable. (Zambak et al., 2020). One of the variables
affecting students' performance is cognitive flexibility (Rezai, 2023). Cognitive flexibility is an important executive function
that becomes apparent during childhood (Migliacco et al., 2020). Another variable affecting students' performance is
information processing speed (Li et al., 2021). Processing speed acts as a limiting or accelerating factor for cognitive abilities'
growth, and during a person's growth years, even a small individual difference in information processing speed can lead to
significant differences in verbal intelligence and performance, and fast processing enhances high-level cognitive operations
(Vlagi¢ et al., 2022).

In the field of educational and cognitive psychology, an important issue is how students can achieve successful learning and
lead themselves in this direction. They should take responsibility for learning as a personal responsibility, have self-control and
not depend on their teacher. They need to learn how to learn on their own, to trust themselves and not limit their learning to
regular classrooms (Qosim et al,. 2023).

Another challenge that students face is cognitive inhibition (Johan et al., 2020). Cognitive inhibition controls cognitive
processes that can be conscious and intentional or unconscious and involuntary (Chang &Tersan, 2023). Another essential
component of executive functions is selective attention (Han et al., 2022). Attention is a cognitive process defined as selective
focus on one aspect of the environment while ignoring other aspects (Kanwal et al., 2022). Teaching cognitive enhancement

skills is important because it helps students develop high-level thinking processes and academic success (Muhali & Sukaisih,
2023).
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Methodology

The present research method was a semi-experimental design with pre-test, post-test, and follow-up with a control group. The
population of this study was first-grade high school students in District 7 of Tehran who were studying in the academic year
2021-2022. The samples were selected using the available sampling method, with a sample size of 34 participants (17 in the
experimental group and 17 in the control group).

The tool used was the Stroop Test (SST). The intervention included a cognitive enhancement protocol implemented researcher-
made in ten 90-minute sessions on the experimental group participants. For data analysis in the comparative qualitative content
analysis section, textual data coding and MAXQDA software were used. In the quantitative part, in order to check the
effectiveness of the proposed protocol on visual-spatial memory, inhibition and cognitive flexibility, repeated measurement
analysis of variance test and SPSS version 24 software were used for data analysis by checking the assumptions of the
parametric test.

Findings

Data analysis results using In general, it can be concluded that the metacognitive empowerment method has an effect on visual
spatial memory scores, cognitive inhibition scores, and cognitive flexibility, so that the experimental group (metacognitive
empowerment) improves visuospatial memory scores, cognitive inhibition scores, and flexibility compared to the control group.
has become cognitive flexibility, considering that the change of visuospatial memory scores, cognitive inhibition scores and
cognitive flexibility in the follow-up phase compared to the pre-test was also significant, the trend of changes in visuospatial
memory scores, cognitive inhibition scores and cognitive flexibility in The follow-up phase has continued compared to the pre-
test phase and has been significantly different, which shows the stability of training (metacognitive empowerment) on visual
spatial memory scores, cognitive inhibition scores, and cognitive flexibility. Data analysis results using repeated measures
analysis of variance showed that cognitive enhancement had an effect on cognitive flexibility, information processing speed,
cognitive inhibition, and selective attention scores (P < 0.05), and this effect was also significant in the follow-up stage
compared to the pre-test (P < 0.05). Therefore, using cognitive enhancement intervention can be utilized to improve students'
cognitive processes.

Conclusion

The current study, consistent with findings by Kabuta et al. (2023), Portnoy & Pansky (2016), Zolfy et al. (2022), and
Soleymani et al. (2016), demonstrated that metacognitive empowerment training significantly enhances cognitive flexibility,
information processing speed, cognitive inhibition, and selective attention in early secondary school students. Such training
bolsters metacognitive awareness and control, thereby improving students’ accuracy and focus, and facilitating deeper, more
sustainable learning (Afshari & Ghaffari, 1398). Strategies such as skimming, exploratory reading, and keyword utilization
link new information with prior knowledge, enhancing cognitive flexibility (Rubillos, 2023). Furthermore, reducing negative
processing patterns, such as rumination, accelerates information processing (Vargas-lzidro et al., 2023; Barlow et al., 2012).
In terms of cognitive inhibition, metacognitive training strengthens mental monitoring and control, improving the suppression
of irrelevant responses (Cakiroglu & Er, 2007; Efklides, 2001). Selective attention is also enhanced through advanced
metacognitive strategies and deliberate planning (Nobutoshi, 2023). Despite these findings, limitations include the lack of
control over confounding variables. It is recommended that such interventions be explored across diverse age groups with long-
term follow-ups and integrated into age-appropriate educational curricula.
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