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Abstract

The present study aimed to investigate the effectiveness of process and product
mental simulation on cognitive flexibility, academic procrastination, and
academic performance of second-year high school students. This study was a
quasi-experimental study with a pre-test-post-test design with a control group.
The statistical population of the study included all second-year high school
students in Badrud in 2024, from which 30 people were selected using a non-
random sampling method. Then, the subjects in the experimental group received
8 one-hour sessions of training on the process and product mental simulation
protocol. The cognitive flexibility questionnaires of Dennis and Vander\Waal
(2010), the academic procrastination of Solomon and Rothblom (1984), and the
academic performance of Taylor and Pham (1999) were used to evaluate the
subjects. The collected data were analyzed using multivariate analysis of
covariance using SPSS-27 software. The research findings showed that process
and product mental simulation had a positive and significant effect on cognitive
flexibility and academic performance of second-year high school students
(P<0.05). However, this intervention did not have a significant effect on
academic procrastination in this group of students (P<0.05). It was concluded
that the process and product mental simulation training program can be used as
a beneficial intervention to improve the cognitive flexibility and academic
performance of second-year high school students.
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Introduction

Academic performance, as a key indicator of success in educational
systems, has always been a primary concern for students, parents, and
teachers. Improving academic performance means enhancing the level
of learning, increasing grades, and achieving educational goals
(Alizadeh et al., 2025). A decline in academic performance can expose
students to negative role models, subsequently leading to delinquency
(Hadden et al., 2019). Procrastination is a common behavioral issue
observed among individuals (He, 2017). It is defined as a tendency to
develop harmful habits by delaying essential tasks (Ferrari & Barnes,
2009). Cognitive flexibility is one of the factors identified as a
fundamental aspect of executive functioning. It plays an important role
in adapting to new situations and adjusting expectations according to
environmental changes. Disruptions in cognitive flexibility can lead to
mental health problems and related issues (Dehghani et al., 2021).
Cognitive flexibility allows individuals to respond appropriately to
challenges and pressures (Dennis & Vander Wal, 2010). This
adaptability helps people align their thoughts and actions with changing
circumstances using cognitive flexibility (Benjamin et al., 2020).
Mental simulation is a process that highlights the stages and steps
required to achieve a goal, empowering individuals in their pursuit.
Another aspect of this concept suggests that visualizing desired
outcomes can help materialize those goals, potentially leading to the
creation of realities resembling these visualizations. This process is
termed "outcome-based mental simulation™ (Taylor et al., 1998). Taylor
& Pham (1999) demonstrated that mental simulation can improve
academic grades and increase study time. A process and product mental
simulation can enhance cognitive flexibility and elevate students'
educational capabilities. Given this background, the question arises can
process and product mental simulation positively impact cognitive
flexibility, academic procrastination, and the academic performance of
high school students?

Literature Review

Dehghan Mangabadi and colleagues (2021) demonstrated that mental
simulation  processes are effective in reducing academic
procrastination, suggesting this model could be utilized to address and
improve issues faced by gifted students. Fani et al. (2021) found that
emotion regulation strategies lead to a decrease in procrastination and
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an improvement in the academic performance of female high school
students in the second stage of secondary education. Shafiee et al.
(2019) revealed that teaching positive thinking has a significant impact
on cognitive emotion regulation, contributing to a reduction in
academic procrastination. These effects are achieved through
enhancing academic self-efficacy and increasing motivation stemming
from the process of mental simulation. Additionally, Lukita and
Jayanagara (2023) found that mental simulation brings about noticeable
changes in students' performance. Furthermore, decision-making serves
as a positive predictor of academic procrastination, as managing
unhealthy decision-making styles can help mitigate procrastination
(Rajkumar et al, 2023).

Methodology

The current research method was evaluated using a semi-experimental
method with a pre-test, a post-test, and a control group. The statistical
population consisted of all high school students in the second grade in
the city of Badroud during the year 2024. A total of 30 students were
selected using convenience sampling based on inclusion criteria and
were then randomly assigned to two groups of 15: an experimental
group and a control group. The experimental group participated in eight
60-minute sessions focused on a training package involving process and
outcome mental simulation exercises, while the control group remained
on a waiting list. Participants were assessed using the Cognitive
Flexibility Inventory by Dennis and VVander Wal (2010), the Academic
Procrastination Scale by Solomon and Rothblum (1984), and the
Academic Performance Questionnaire by Taylor and Pham (1999).
Data analysis was carried out using both descriptive and inferential
statistics, including multivariate covariance analysis, conducted
through SPSS-27 software.

Results
The table below presents the descriptive statistics of participants'
scores.
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Table 1. Statistical Description of Dependent Variables Across Two Measurement
Phases by Experimental and Control Groups

Statistical

] Pre-test Post-test
Variable Group M SD M SD
Cognitive test 100.07 16.36 112.6 12.872
Flexibility Control 89.87 13.092 96.53 9.992
Academic test 45 6.245 49.87 11.038
procrastination Control 57.13 11.344 57.47 12.844
Academic test 153.53 7.23 164.73 7.045
performance Control 154.67 12.373 155.93 10.773

As indicated in the table, the mean scores of participants in both the
experimental and control groups have changed. The results of the
Shapiro-Wilk test indicate that the distribution of all research variables
in the pre-test and post-test is not significant at the level of P<0.05.
Therefore, the distribution of variables is normal. Levene’s test results
indicate that, except for cognitive flexibility during the testing phase
related to the second hypothesis, the other variables exhibit equal
variance at each stage. The non-significant findings of data regarding
the homogeneity of regression slope further confirm the equality of
variances for the research variables. To assess the impact of process and
outcome simulations, a multivariate covariance analysis (MANCOVA)
was used. The results of the MANCOVA test showed that the process
and product mental simulation intervention had an effect on cognitive
flexibility, academic procrastination, and academic performance. The
results of the ANCOVA test showed that this intervention had a
significant effect on cognitive flexibility and academic performance,
but did not have a significant effect on academic procrastination.

Table 2. Results of Covariance Analysis for Process and Outcome Mental

Simulations with Pre-Test Control
df df

P assumptions Error sig N
Cogni(té\;g_ggs‘b"”y 15/972 1 27 0/001  0/657
process 2r|]r(rj1 Slgi(ij(;]r? mental 165 1 27 0/016 0/33
Academélc3 r%r_(t)g;%stination 8/276 1 27 0/001 0/32
process 2:1{(111 Slgijc?r?t mental 0/334 1 27 0/76 0/004
Acader?;crequzgrmance 8.276 1 27 0001  0.52
process and product mental g 55, 1 27 0.001 0.49

simulation
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According to Table 2, there is a significant difference between the
mean estimated scores of cognitive flexibility in the experimental and
control groups, and 33% of the covariance of the post-test scores is due
to the training package. Also, there is a significant difference between
the mean estimated scores of academic performances in the
experimental and control groups, and 49% of the covariance of the post-
test scores is due to the training package. Therefore, the process and
product mental simulation training has an impact on improving
cognitive flexibility and academic performance.

Conclusion

The findings of the present study showed that process and product
mental simulation is effective on students' cognitive flexibility and has
a positive impact on academic performance. In the process and product
mental simulation program, an attempt is made to have individuals
identify and review each step necessary to achieve their goal and
simulate it in their minds. It allows the student to look at their goal with
a broader perspective and not just imagine a solution to their problem.
This can slowly lead to improving students' cognitive flexibility. In
addition, in the process and product mental simulation program,
students are asked to imagine situations in which they have achieved
their goals. Mental visualization of such situations can lead to
increasing students' motivation to take more practical steps. What
happens in the process and product mental simulation program is a
mental matter and for those who are accustomed to procrastinating
behaviors, there is little behavioral and operational strategy. The
process dimension of the mental simulation program provides an
opportunity for students to identify practical steps to achieve their
desired academic goals. This is a kind of problem solving. They follow
their academic and course affairs with careful planning and also show
better performance than other groups of students. A product has been
able to improve students' academic performance by improving their
motivation level.
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