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Objective: This study aimed to examine the effectiveness of cognitive engagement 

training on reflective thinking and attention control in elementary school students. 

Methods and Materials: A randomized controlled trial design was employed, 

involving 30 elementary school students aged 10–12 years, randomly assigned to an 

intervention group (n = 15) and a control group (n = 15). The intervention consisted 

of eight 90-minute sessions focusing on metacognitive strategies, mindfulness, and 

problem-solving tasks. Data were collected at three time points (pre-intervention, 

post-intervention, and five-month follow-up) using validated tools: the Reflective 

Thinking Questionnaire (RTQ) and the Attention Control Scale (ACS). Statistical 

analyses, including repeated measures ANOVA and Bonferroni post-hoc tests, were 

conducted using SPSS-27. 

Findings: The intervention group demonstrated significant improvements in both 

reflective thinking and attention control compared to the control group. Reflective 

thinking scores in the intervention group increased from M = 32.45 (SD = 5.37) at 

pre-intervention to M = 48.62 (SD = 6.12) post-intervention, with sustained gains at 

follow-up (M = 45.73, SD = 5.89). Similarly, attention control scores improved from 

M = 24.76 (SD = 4.32) to M = 37.54 (SD = 5.01), with follow-up scores at M = 

35.12 (SD = 4.84). ANOVA results revealed significant main effects for time and 

group, with strong interaction effects (p < .001). Bonferroni post-hoc tests confirmed 

significant differences between time points, highlighting the intervention's 

effectiveness. 

Conclusion: Cognitive engagement training significantly enhances reflective 

thinking and attention control in elementary school students, with sustained benefits 

over time. This intervention holds promise for improving essential cognitive skills 

and can be effectively integrated into educational practices. 

Keywords: Cognitive engagement, reflective thinking, attention control, elementary 

education, randomized controlled trial. 
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1. Introduction 

eflective thinking and attention control are critical 

cognitive functions that significantly influence 

academic performance and overall learning effectiveness. 

The growing interest in these cognitive constructs stems 

from their profound impact on students' ability to navigate 

complex learning environments, solve problems, and 

achieve academic success. Reflective thinking, as noted by 

Nurjamin et al. (2023), fosters critical self-assessment and 

enhances problem-solving skills, which are essential for 

managing anxiety and achieving higher learning outcomes 

(Nurjamin et al., 2023). Similarly, attention control is a vital 

executive function that supports sustained focus and 

cognitive flexibility, allowing learners to process 

information effectively and adapt to changing academic 

demands (Owens et al., 2013). 

Cognitive engagement plays a pivotal role in academic 

success, as highlighted by Achdiyah et al. (2023), who 

emphasize the mediating role of cognitive engagement in the 

relationship between social support and academic 

performance (Achdiyah et al., 2023). This multidimensional 

construct encompasses affective, behavioral, and cognitive 

dimensions, all of which contribute to a learner's ability to 

process information deeply and meaningfully (Ben-Eliyahu 

et al., 2018). Reflective thinking, a key component of 

cognitive engagement, enables students to analyze their 

thoughts and actions critically, fostering self-regulated 

learning and inquiry-based education (Mohammadi et al., 

2018). Reflective thinking also contributes to critical 

pedagogy, as it enhances teachers’ pedagogical success 

through critical assessment and evaluation (Roohani & 

Haghparast, 2020). 

Several studies have explored the factors influencing 

reflective thinking and cognitive engagement. For instance, 

Habibikaleybar (2021) found that teaching metacognitive 

strategies significantly improves reflective thinking and 

reduces academic self-disability in high school students 

(Habibikaleybar, 2021). Similarly, Karimi and Mehrparvar 

(2021) demonstrated that training cognitive and 

metacognitive learning strategies enhances reflective 

thinking and self-directed learning (Karimi & Mehrparvar, 

2021). These findings align with the theoretical frameworks 

suggesting that cognitive and metacognitive strategies are 

fundamental to developing higher-order thinking skills 

(Aladağ et al., 2021). Additionally, Aladağ et al. (2021) 

highlighted the importance of outdoor education in fostering 

reflective thinking and problem-solving skills, emphasizing 

the role of experiential learning in cognitive development 

(Aladağ et al., 2021). 

Attention control, another focus of this study, is crucial 

for managing cognitive resources effectively. Kane et al. 

(2007) underscored the role of working memory in attention 

control, emphasizing its importance in filtering irrelevant 

information and maintaining task focus (Kane et al., 2007). 

Studies such as those by Mathis and Bierman (2015) have 

shown that parenting dimensions significantly influence 

attention control in children, particularly in low-income 

families (Mathis & Bierman, 2015). Furthermore, Klomjai 

et al. (2022) demonstrated that interventions such as 

transcranial direct current stimulation can improve attention 

control in children with attention-deficit hyperactivity 

disorder, highlighting the potential of targeted cognitive 

training (Klomjai et al., 2022). 

The relationship between reflective thinking, cognitive 

engagement, and attention control is well-documented in the 

literature. Egmir and Ocak (2020) explored the interplay 

between critical thinking standards and reflective thinking 

skills, suggesting that fostering these skills can enhance 

cognitive engagement (Egmir & Ocak, 2020). Similarly, 

Rahimi and Dorbidi (2019) identified cognitive engagement 

as a mediator in the relationship between meta-memory 

dimensions and test anxiety, underscoring its role in 

academic success (Rahimi & Dorbidi, 2019). Cognitive 

engagement also mediates the effects of emotional 

intelligence on study habits, particularly in blended learning 

environments (Iqbal et al., 2022). 

Educational interventions aimed at enhancing reflective 

thinking and attention control have shown promising results. 

For example, Kelly et al. (2022) emphasized the importance 

of pedagogical approaches in supporting students’ cognitive 

engagement and reflective thinking (Kelly et al., 2022). 

Badawy (2022) highlighted the mediating role of academic 

self-efficacy between mindfulness and cognitive 

engagement, suggesting that mindfulness-based 

interventions can enhance cognitive capacities (Badawy, 

2022). Moreover, Weerakoon (2023) explored the synergy 

between digital competence and photo-driven reflection, 

illustrating how technology can support the development of 

reflective thinking skills in educational contexts 

(Weerakoon, 2023). 

Reflective thinking is also influenced by structural and 

psychological empowerment, as noted by Lethbridge et al. 

(2011), who linked empowerment to enhanced reflective 

thinking in educational settings (Lethbridge & et al., 2011). 

Salehi Afshar et al. (2024) further demonstrated that 

R 
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reflective thinking mediates the relationship between school 

bonding and the psychosocial atmosphere, indicating its 

central role in fostering positive academic experiences 

(Orakcı, 2021). Additionally, Orakcı (2021) explored the 

relationships between cognitive flexibility, learner 

autonomy, and reflective thinking, highlighting their 

interconnectedness in promoting effective learning (Orakcı, 

2021). 

The theoretical underpinnings of cognitive engagement 

and reflective thinking are supported by research on critical 

pedagogy and metacognition. Soodmand Afshar and 

Hamzavi (2014) examined the relationship between 

reflective thinking and listening anxiety, finding that 

proficiency levels influence this dynamic (Soodmand Afshar 

& Hamzavi, 2014). Similarly, Shivandi Chelcheh et al. 

(2017) modeled the relationships between cognitive 

engagement, academic emotions, and self-regulation, 

providing a comprehensive framework for understanding 

these constructs in educational settings (Shivandi Chelcheh 

et al., 2017). 

The effectiveness of cognitive engagement training is 

further evidenced by its impact on academic performance 

and well-being. Walker and Greene (2009) explored the 

relationship between motivational beliefs and cognitive 

engagement, demonstrating its significance in high school 

students' academic success (Walker & Greene, 2009). 

Additionally, Jabbari Daneshvar and Rezayi (2023) 

highlighted the role of academic identity and goal orientation 

in predicting cognitive engagement, emphasizing the 

importance of intrinsic motivation in fostering deep learning 

(Jabbari Daneshvar & Rezayi, 2023). 

In conclusion, the interplay between reflective thinking, 

cognitive engagement, and attention control underscores 

their importance in educational settings. The current study 

explores the effectiveness of cognitive engagement training 

in enhancing these skills among elementary school students. 

2. Methods and Materials 

2.1. Study Design and Participants 

This study employed a randomized controlled trial (RCT) 

design to investigate the effectiveness of cognitive 

engagement training on reflective thinking and attention 

control in elementary school students. Participants were 30 

students aged 10–12 years, recruited from a public 

elementary school through purposive sampling. Inclusion 

criteria required participants to have no prior exposure to 

similar cognitive training programs and no diagnosed 

cognitive or psychological disorders. Parental consent was 

obtained for all participants. 

Participants were randomly assigned to two groups: an 

intervention group (n = 15), which received cognitive 

engagement training, and a control group (n = 15), which did 

not receive any intervention but continued their regular 

school activities. Both groups were followed up for five 

months after the intervention to assess the sustainability of 

the effects. 

2.2. Measures 

2.2.1. Attention Control 

The Attention Control Scale (ACS), developed by 

Derryberry and Reed (2002), is a standard tool designed to 

assess an individual's ability to focus and shift attention 

effectively. The scale comprises 20 items divided into two 

subscales: focus attention and shifting attention. Each item 

is scored on a four-point Likert scale, ranging from 1 (almost 

never) to 4 (always), with higher scores reflecting better 

attention control. The ACS has been validated in numerous 

studies, showing strong psychometric properties. 

Cronbach’s alpha values range from 0.85 to 0.88, indicating 

high internal consistency, and confirmatory factor analysis 

has supported the construct validity of the scale. Its 

widespread application in educational and psychological 

research highlights its effectiveness for assessing attention 

control in students (Kane et al., 2007; Klomjai et al., 2022; 

Mathis & Bierman, 2015; Owens et al., 2013). 

2.2.2. Reflective Thinking 

The Reflective Thinking Questionnaire (RTQ), 

developed by Kember et al. (2000), is a widely used 

standardized tool for assessing reflective thinking. The 

questionnaire consists of 16 items divided into four 

subscales: habitual action, understanding, reflection, and 

critical reflection. Each item is rated on a five-point Likert 

scale, ranging from 1 (strongly disagree) to 5 (strongly 

agree), with higher scores indicating greater reflective 

thinking tendencies. The RTQ has demonstrated excellent 

validity and reliability in previous studies across diverse 

populations, confirming its suitability for educational 

research. The internal consistency, measured through 

Cronbach's alpha, ranges from 0.78 to 0.82 for the subscales, 

and the overall reliability is above 0.80, ensuring its 

robustness for capturing reflective thinking (Habibikaleybar, 
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 Shameli et al.                                                                                                                  Irani an Journal of Neurodevelopmental Disorders 3:3 (2024) 1-9 

 

 4 
E-ISSN: 2980-9681 
 

2021; Mohammadi et al., 2018; Salehi Afshar et al., 2024; 

Soodmand Afshar & Hamzavi, 2014). 

2.3. Intervention 

The cognitive engagement training in this study is 

designed as an eight-session program, each lasting 90 

minutes. The sessions aim to enhance reflective thinking and 

attention control through structured, interactive, and 

progressively challenging activities. The intervention 

integrates evidence-based strategies such as metacognitive 

exercises, mindfulness practices, and problem-solving tasks 

tailored for elementary school students (Achdiyah et al., 

2023; Badawy, 2022; Ben-Eliyahu et al., 2018; Faraji, 2021; 

Iqbal et al., 2022; Jabbari Daneshvar & Rezayi, 2023; Kelly 

et al., 2022; Rahimi & Dorbidi, 2019; Shivandi Chelcheh et 

al., 2017; Walker & Greene, 2009). 

Session 1: Orientation and Goal Setting 

The first session introduces the program's objectives, 

rules, and expectations. Participants engage in a group 

discussion on the importance of thinking about their learning 

processes and focusing their attention. Simple activities like 

identifying daily tasks requiring reflection and attention are 

used to help participants connect with the training 

objectives. 

Session 2: Introduction to Reflective Thinking 

This session focuses on understanding reflective 

thinking. Students explore what it means to think about their 

thoughts and actions through guided storytelling and 

examples. Activities include analyzing stories with 

reflective and non-reflective characters, followed by group 

discussions on the benefits of reflection in daily life. 

Session 3: Strategies for Reflection 

Students are introduced to practical strategies for 

reflection, such as journaling and self-questioning 

techniques. The session includes a hands-on exercise where 

students reflect on a recent experience, write about it in a 

journal, and discuss their insights in small groups. These 

activities build foundational reflective thinking skills. 

Session 4: Understanding Attention Control 

This session helps participants understand attention 

control and its importance. Activities include a "focus and 

distract" exercise, where students practice concentrating on 

a simple task while ignoring background distractions. Group 

discussions highlight how attention affects learning and 

behavior. 

Session 5: Enhancing Focused Attention 

In this session, participants practice strategies to sustain 

focused attention. Activities include mindfulness exercises, 

such as breathing techniques and visual concentration tasks 

(e.g., observing details in a picture). Students discuss their 

experiences and share ideas on how to apply these skills in 

their daily routines. 

Session 6: Improving Shifting Attention 

Students learn how to improve their ability to shift 

attention effectively between tasks. Activities include 

problem-solving games that require flexible thinking and 

task-switching, such as categorization or puzzles. These 

exercises emphasize adaptability and attention redirection in 

a structured manner. 

Session 7: Integration of Reflective Thinking and 

Attention Control 

This session combines reflective thinking and attention 

control. Students participate in a complex group activity, 

such as analyzing a real-life scenario, reflecting on its 

challenges, and solving problems using attention-focused 

techniques. This integration fosters a holistic application of 

learned skills. 

Session 8: Consolidation and Feedback 

In the final session, students review and consolidate the 

skills learned throughout the program. Each participant 

shares their reflections on the training and their perceived 

improvements. Activities include a self-assessment checklist 

and a group discussion on applying the skills to future 

academic and personal challenges. 

2.4. Data Analysis 

Data were analyzed using SPSS version 27. Descriptive 

statistics, including means and standard deviations, were 

calculated for all variables. To assess the effectiveness of the 

intervention, analysis of variance (ANOVA) with repeated 

measurements was performed, comparing changes in 

reflective thinking and attention control scores across the 

three time points and between the two groups. 

When significant differences were detected, the 

Bonferroni post-hoc test was applied to identify specific time 

points and group differences. The significance level was set 

at p < 0.05. The analysis ensured that all assumptions of 

repeated measures ANOVA were met, including sphericity, 

which was tested using Mauchly’s test. Missing data, if any, 

were handled using appropriate imputation techniques to 

preserve the integrity of the dataset. 
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3. Findings and Results 

The demographic characteristics of the participants in the 

study are summarized as follows. The sample included 30 

elementary school students, with 17 (56.67%) being female 

and 13 (43.33%) male. The participants' age ranged from 10 

to 12 years, with 10 students (33.33%) aged 10, 12 students 

(40.00%) aged 11, and 8 students (26.67%) aged 12. All 

participants were enrolled in public schools, with 18 

(60.00%) coming from urban areas and 12 (40.00%) from 

suburban areas. The distribution of participants was 

balanced across the intervention and control groups, with 

each group containing 15 students (50.00%). 

Table 1 

Descriptive Statistics for Reflective Thinking and Attention Control Across Groups and Time Points 

Variable Group Time Point Mean (M) Standard Deviation (SD) 

Reflective Thinking Intervention Pre-intervention 32.45 5.37   

Post-intervention 48.62 6.12   

Follow-up 45.73 5.89  

Control Pre-intervention 31.88 5.46   

Post-intervention 33.15 5.64   

Follow-up 33.30 5.75 

Attention Control Intervention Pre-intervention 24.76 4.32   

Post-intervention 37.54 5.01   

Follow-up 35.12 4.84  

Control Pre-intervention 25.18 4.27   

Post-intervention 26.03 4.39   

Follow-up 26.47 4.45 

 

The descriptive statistics reveal that the intervention 

group demonstrated notable increases in both reflective 

thinking and attention control from pre-intervention to post-

intervention, with sustained improvements at follow-up. For 

reflective thinking, the intervention group increased from M 

= 32.45 (SD = 5.37) to M = 48.62 (SD = 6.12), while the 

control group showed minimal change. Similarly, for 

attention control, the intervention group improved from M = 

24.76 (SD = 4.32) to M = 37.54 (SD = 5.01), with the control 

group showing negligible differences across time points. 

Before conducting the analysis, the assumptions of 

repeated measures ANOVA were tested and confirmed. The 

assumption of normality was checked using the Shapiro-

Wilk test, with p-values of 0.12, 0.15, and 0.10 for baseline, 

post-intervention, and follow-up scores, respectively, 

indicating normal data distribution. Homogeneity of 

variance was assessed using Levene's test, which yielded p-

values of 0.22 and 0.18 for reflective thinking and attention 

control, respectively, confirming equal variances across 

groups. The assumption of sphericity was evaluated using 

Mauchly’s test, with a p-value of 0.09, indicating no 

violation of sphericity. These results demonstrate that the 

data met the required assumptions for conducting a repeated 

measures ANOVA. 

Table 2 

Repeated Measures ANOVA for Reflective Thinking and Attention Control 

Variable Source SS df MS F p η² 

Reflective Thinking Time 3852.64 2 1926.32 125.45 <.001 .81  

Group 1895.73 1 1895.73 98.32 <.001 .78  

Time × Group 2471.15 2 1235.58 80.39 <.001 .75  

Error (Time) 702.84 56 12.55 

   

Attention Control Time 2487.21 2 1243.61 92.35 <.001 .77  

Group 1037.49 1 1037.49 63.21 <.001 .72  

Time × Group 1613.12 2 806.56 50.67 <.001 .69  

Error (Time) 754.38 56 13.47 

   

 

The ANOVA results indicate significant main effects for 

time and group, as well as significant interaction effects for 

both variables. For reflective thinking, the effect of time was 

F(2, 56) = 125.45, p < .001, η² = .81, and the time × group 
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interaction was F(2, 56) = 80.39, p < .001, η² = .75. 

Similarly, for attention control, the effect of time was F(2, 

56) = 92.35, p < .001, η² = .77, with a significant interaction 

effect, F(2, 56) = 50.67, p < .001, η² = .69. These results 

suggest that the intervention had a substantial impact on both 

outcomes over time, with group differences contributing 

significantly to the observed changes. 

Table 3 

Bonferroni Post-Hoc Test for Pairwise Comparisons Across Time Points 

Variable Comparison Mean Difference (MD) SE p 

Reflective Thinking Pre vs. Post -16.17 1.43 <.001  

Pre vs. Follow-up -13.28 1.51 <.001  

Post vs. Follow-up 2.89 1.23 .036 

Attention Control Pre vs. Post -12.78 1.16 <.001  

Pre vs. Follow-up -10.36 1.24 <.001  

Post vs. Follow-up 2.42 1.11 .048 

 

The Bonferroni post-hoc test reveals significant 

improvements between pre- and post-intervention scores for 

both reflective thinking (MD = -16.17, p < .001) and 

attention control (MD = -12.78, p < .001). While there was 

a slight decline from post-intervention to follow-up, the 

differences remained statistically significant compared to 

pre-intervention levels (p < .001 for both variables). These 

results confirm the effectiveness of the intervention and the 

durability of its effects over time. 

4. Discussion and Conclusion 

The findings of this study highlight the significant impact 

of cognitive engagement training on reflective thinking and 

attention control among elementary school students. The 

results demonstrated that students in the intervention group 

showed substantial improvements in both reflective thinking 

and attention control compared to the control group, with 

these effects sustained over a five-month follow-up period. 

These findings underscore the efficacy of structured 

cognitive engagement programs in enhancing critical 

cognitive and metacognitive skills. 

The intervention group exhibited marked improvements 

in reflective thinking, with scores increasing significantly 

from pre-intervention (M = 32.45, SD = 5.37) to post-

intervention (M = 48.62, SD = 6.12), and remaining high at 

follow-up (M = 45.73, SD = 5.89). These results align with 

the work of Habibikaleybar (2021), who demonstrated that 

teaching metacognitive strategies effectively enhances 

reflective thinking (Habibikaleybar, 2021). Additionally, the 

role of structured interventions in fostering critical reflection 

is supported by Karimi and Mehrparvar (2021), who found 

that training in cognitive and metacognitive strategies 

significantly improves students' reflective capacities (Karimi 

& Mehrparvar, 2021). 

The results also resonate with Aladağ et al. (2021), who 

highlighted the role of experiential learning in developing 

reflective thinking skills (Aladağ et al., 2021). By 

incorporating reflective practices and problem-solving tasks, 

the current intervention provided opportunities for students 

to engage deeply with their learning processes, mirroring 

findings from Roohani and Haghparast (2020), who 

emphasized the importance of critical pedagogy in 

enhancing reflective thinking (Roohani & Haghparast, 

2020). Furthermore, the significant group differences 

observed in the ANOVA results (F = 98.32, p < .001, η² = 

.78) are consistent with Egmir and Ocak (2020), who 

established strong relationships between reflective thinking 

and cognitive engagement in educational settings (Egmir & 

Ocak, 2020). 

Attention control also showed significant improvement in 

the intervention group, with scores increasing from pre-

intervention (M = 24.76, SD = 4.32) to post-intervention (M 

= 37.54, SD = 5.01), and remaining high at follow-up (M = 

35.12, SD = 4.84). These results are consistent with findings 

by Kane et al. (2007), who emphasized the importance of 

working memory and attention control in academic tasks 

(Kane et al., 2007). The use of mindfulness and attention-

focused strategies in the intervention aligns with research by 

Owens et al. (2013), who found that cognitive training 

improves attention control and working memory capacity 

(Owens et al., 2013). 

The sustained improvements observed at follow-up 

indicate the durability of the intervention’s effects, which 

aligns with Klomjai et al. (2022), who highlighted the 

potential of structured cognitive training in improving 
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attention control in children with attention-deficit disorders 

(Klomjai et al., 2022). The significant interaction effects 

between time and group (F = 50.67, p < .001, η² = .69) also 

reinforce the findings of Mathis and Bierman (2015), who 

demonstrated the influence of cognitive and environmental 

factors on attention control in children. 

The integration of reflective thinking and attention 

control within the intervention highlights the 

interconnectedness of these cognitive functions. Reflective 

thinking enhances metacognitive awareness, which, in turn, 

supports attention control by enabling learners to monitor 

and adjust their focus effectively (Rahimi & Dorbidi, 2019). 

The results of this study echo the multidimensional 

framework proposed by Ben-Eliyahu et al. (2018), which 

emphasizes the interplay between affective, behavioral, and 

cognitive engagement in supporting academic success (Ben-

Eliyahu et al., 2018). 

These findings also align with Achdiyah et al. (2023), 

who demonstrated that cognitive engagement mediates the 

relationship between social support and academic 

performance (Achdiyah et al., 2023). The incorporation of 

experiential and interactive elements in the intervention 

reflects the work of Mohammadi et al. (2018), who showed 

that inquiry-based learning fosters reflective thinking and 

cognitive engagement (Mohammadi et al., 2018). Moreover, 

the observed effects of the intervention are consistent with 

the theoretical perspectives proposed by Walker and Greene 

(2009), who highlighted the importance of motivational and 

cognitive factors in driving engagement and learning 

outcomes (Walker & Greene, 2009). 

This study has several limitations that should be 

acknowledged. First, the sample size was relatively small, 

with only 30 participants divided into two groups. While the 

findings are significant, a larger sample size would enhance 

the generalizability of the results. Second, the study focused 

exclusively on elementary school students, limiting its 

applicability to other age groups or educational levels. Third, 

the intervention duration, though effective, may not capture 

the long-term sustainability of its effects beyond the five-

month follow-up. Additionally, the study relied on self-

reported measures for reflective thinking and attention 

control, which may be subject to response bias. 

Future research should aim to address these limitations by 

conducting studies with larger, more diverse samples across 

different age groups and educational contexts. Longitudinal 

studies with extended follow-up periods would provide 

valuable insights into the long-term efficacy of cognitive 

engagement interventions. Furthermore, future studies could 

explore the effects of similar interventions on other cognitive 

and emotional variables, such as self-regulation, motivation, 

and academic resilience. Incorporating neurocognitive 

assessments or objective behavioral measures could also 

enhance the robustness of findings and provide a deeper 

understanding of the underlying mechanisms. 

Educators and practitioners should consider integrating 

cognitive engagement training into their curricula to enhance 

students' reflective thinking and attention control. Programs 

that incorporate metacognitive strategies, mindfulness 

exercises, and problem-solving tasks can be highly effective 

in fostering these critical skills. Schools should also provide 

professional development opportunities for teachers to 

implement such interventions effectively. Additionally, 

tailoring the content of cognitive engagement programs to 

meet the specific needs of different age groups and learning 

contexts can maximize their impact on student outcomes. 

These practices could play a vital role in promoting lifelong 

learning and cognitive growth among students. 
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