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Obijective: Academic procrastination in university students causes a decline in various
functions, especially academic performance. Therefore, the present study was conducted with
the aim of comparison the effectiveness of cognitive and metacognitive strategies training and
virtual reality-based mindfulness training on academic procrastination in university students.
Methodology: This study was a quasi-experimental with a pretest, posttest and two-month
follow-up design including a control group. The population of this research consisted of
medical students of Jundishapur University of Medical Sciences in the 2025-6 academic years,
which 60 people of them were selected through purposive sampling method and randomly
assigned into three equal groups. Each of experimental group underwent eight sessions of 70
minute of cognitive and metacognitive strategies training and virtual reality-based mindfulness
training, while during this period the control group received no intervention. To collect data, in
addition to a demographic information form were used the Academic Procrastination
Questionnaire (Solomon & Rothblum, 1984). The data of this research were analyzed using
chi-square, analysis of variance with repeated measures and Bonferroni post hoc test in SPSS-
25 software at a significant level of 0.05.

Findings: The results of this research showed that the university students of the experimental
and control groups did not differ significantly in terms of gender status and age range (P>0.05).
Also, cognitive and metacognitive strategies training in compared to the control group
significantly reduced academic procrastination in university students and the results remained
in the follow-up phase (P<0.05), but there was no significant difference between the
effectiveness of the two intervention methods and between the virtual reality-based
mindfulness training method and the control group in reducing academic procrastination in
university students and the results remained in the follow-up phase (P>0.05)..

Conclusion: According to the results of this study, to reduce university students' academic
procrastination can be used the method of cognitive and metacognitive strategies training.

Keywords: Cognitive and Metacognitive Strategies Training, Virtual Reality-Based
Mindfulness Training, Academic Procrastination, University Students
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EXTENDED ABSTRACT
Introduction

One of the academic challenges that students face is academic procrastination, which represents
a specific behavioral type and is found in individuals with negative characteristics such as maladaptive
motivational processes, poor academic performance, high stress and anxiety, and even suicidal
tendencies. Such individuals tend to postpone academic assignments and exam preparation until the last
night (Li et al., 2022). Procrastination, as a complex psychological phenomenon, means failing to complete
an activity within the required time frame or postponing the activity until the last minute when the
individual tends to complete it, and academic procrastination is the act of intentionally delaying or
postponing academic assignments that the learner must complete (Gayary & Kalita, 2025). Academic
procrastination does not occur due to laziness or lack of motivation, but rather because learners are
interested in activities other than the assigned task, such as watching TV, spending time with friends,
enjoying leisure time, and working with the Internet (Nadarajan et al., 2023).

There are many methods to improve students' academic-related characteristics, including the
methods of cognitive and metacognitive strategies training (Brojato & Portilho, 2023) and virtual reality-
based mindfulness training (Mao et al., 2024). Cognitive and metacognitive strategies training leads to
increased learning and academic achievement of learners, and in addition, it reduces test anxiety,
increases academic self-esteem, self-control, improves self-confidence, and improves comprehension
(Vosniadou et al., 2021). Cognitive strategies include three strategies of rehearsal, elaboration, and
organization, and metacognitive strategies include three strategies of planning, control, and monitoring,
and discipline (Arianto & Hanif, 2024). Cognitive and metacognitive strategies training is a powerful tool
for revealing how the learning process develops, increasing self-learning skills, promoting
independence, and facilitating learning ability (Pereles et al., 2024).

Also, mindfulness refers to a third-wave form of psychotherapy that emphasizes being present
and aware of the present moment and is designed to improve health and well-being and reduce pain and
suffering (Schwartz-Mette et al., 2025). Combining mindfulness with virtual reality can contribute to the
uniqueness of this method and encourage clients to actively look at their problems, feelings, and
emotions in an innovative way and gain new experiences (O’Connor et al., 2022). Virtual reality-based
mindfulness training pays attention to aesthetic environments and allows users to virtually be present in
a personal environment. In addition, audio guidance replaces the role of the instructor, as traditionally
demonstrated in mindfulness training, ensuring consistency in the quality of training. Therefore, the
interaction between the environment and the training improves the feeling of participation and the
effectiveness of mindfulness-based meditation (Freire-Santos et al., 2025).

During their studies, students face many problems and challenges, including academic
procrastination, due to the need to adapt to the university environment and enter a new environment.
Therefore, to reduce their procrastination should be used appropriate educational methods, and
accordingly, this study attempts to examine and compare the effectiveness of two methods of cognitive
and metacognitive strategies training and virtual reality-based mindfulness training on academic



procrastination. Another important point is that on the one hand, studies indicate that there are few
studies on the effectiveness of cognitive and metacognitive strategies training and virtual reality-based
mindfulness training on academic procrastination, and on the other hand, no studies were found on
comparing the effectiveness of the two methods. As a result, the present study seeks to answer the
question of whether there is a significant difference between the effectiveness of cognitive and
metacognitive strategies training and virtual reality-based mindfulness training on academic
procrastination in university students?

Methods and Materials

This study was a quasi-experimental with a pretest, posttest and two-month follow-up design
including a control group. The population of this research consisted of medical students of Jundishapur
University of Medical Sciences in the 2025-6 academic years, which 60 people of them were selected
through purposive sampling method and randomly assigned into three equal groups.

In the purposive sampling method, samples are selected according to criteria and criteria that in
the present study included being a first-year medical student, being 19 to 22 years old, willingness to
participate in the research, no stressful events such as divorce and death of relatives in the past six
months, no history of receiving cognitive and metacognitive strategies training, and no use of other
educational and therapeutic methods simultaneously or no receipt of psychological interventions for the
control group during the intervention in the experimental groups. The criteria and criteria for withdrawal
from the study included absence of more than two sessions, lack of cooperation or low cooperation in
the intervention sessions, and withdrawal from further cooperation.

Each of experimental group underwent eight sessions of 70 minute of cognitive and
metacognitive strategies training and virtual reality-based mindfulness training, while during this period
the control group received no intervention. To collect data, in addition to a demographic information
form were used the Academic Procrastination Questionnaire (Solomon & Rothblum, 1984). The data of
this research were analyzed using chi-square, analysis of variance with repeated measures and
Bonferroni post hoc test in SPSS-25 software at a significant level of 0.05

Findings

The results of this research showed that the university students of the experimental and control
groups did not differ significantly in terms of gender status and age range (P>0.05). Also, cognitive and
metacognitive strategies training in compared to the control group significantly reduced academic
procrastination in university students and the results remained in the follow-up phase (P<0.05), but there
was no significant difference between the effectiveness of the two intervention methods and between the
virtual reality-based mindfulness training method and the control group in reducing academic
procrastination in university students and the results remained in the follow-up phase (P>0.05).

Discussion and Conclusion

The results of this study indicated the effectiveness of cognitive and metacognitive strategies
training on reducing academic procrastination of university students in the post-test stages, and this
result remained in the follow-up stage. This result was in some respects consistent with the results of
Azarafrooz et al (2024), Saeedpoor et al (2023), and Sam Khaniani et al (2020). Also, the results of this study
indicated the ineffectiveness of virtual reality-based mindfulness training on reducing academic
procrastination university students in the post-test stages, and this result remained in the follow-up stage.
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This result was in some respects inconsistent with the results of Yue et al (2024), Karimi et al (2024), and
Sayyadi Ghasabeh & Moghtader (2021). In addition, the results of this study indicated the lack of significant
difference between the effectiveness of cognitive and metacognitive strategies training and virtual
reality-based mindfulness training on reducing academic procrastination university students in the post-
test and follow-up stages. According to the results of this study, to reduce university students' academic
procrastination can be used the method of cognitive and metacognitive strategies training.
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