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Abstract

Objective: The purpose of this study was to investigate the effectiveness of meta-
memory strategies on 1Q and cognitive flexibility among Ghaemshahr students.

Method: The research method was quasi-experimental with pretest-posttest design with
control group. The statistical population was all final year female students of
Ghaemshahr high school during the academic year of 2019, and 30 samples were
replaced by multi-stage cluster sampling in two experimental and control groups. The
training of metamemory strategies was carried out on the experimental group for 10
sessions of 45 minutes. The control group did not receive any intervention. The Doek
Intelligence Scale (1999) and the Dennis and Wendwall Cognitive Flexibility
Questionnaire (2010) were used to gather information. Statistical analysis of covariance
was used to analyze the data.

Results: The results of analysis of covariance showed that there was a significant
difference between the mean scores of Intelligence beliefs and cognitive flexibility in the
post-test (P<0.05); significance of difference in post-test scores in the experimental
group indicates the effect of teaching metacognitive strategies on students' Intelligence
beliefs and cognitive flexibility.

Conclusion: Teaching metacognitive strategies has a significant effect on improving
students' cognitive functioning and can be used as a useful method to improve
Intelligence beliefs performance and cognitive flexibility.
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Extended Abstract

1. Introduction

While in school texts, a lot of emphasis is placed on educational conditions and
teaching methods and the characteristics of teachers, it is necessary to pay
attention to the active role of the student and the motivational processes that
take place during learning and in dealing with assignments and academic
conditions. In the meantime, there are many empirical evidences that show that
academic success is not only influenced by the individual's inherent abilities,
but also by students' beliefs about their intelligence (Blazer, 2011; Tan, Yu,
Desmet et al. Pereira, 2018). Intelligence beliefs are a meaningful system that
directs a person's behavior and makes it possible to predict his behavior for
others. In other words, intelligence beliefs are the basis of a person's judgment
about himself (Duek, 2010). Dupeyrat & Marian (2005) believe that students
who believe in innate intelligence make the least effort to achieve their goals
and are not very successful in overcoming problems. But a student who believes
in increased intelligence will try harder to achieve academic success. Cognitive
flexibility is one of the important executive functions that clearly emerges
during a child's education (Mennetrey & Angeard, 2018). Cognitive flexibility
refers to the adaptive cognitive function to change mental actions and behaviors
based on environmental feedback (Lin, 2013). According to the problems and
obstacles in the real world, it is necessary for students to have cognitive
flexibility, and it is widely defined as the ability used by a person to achieve a
goal, as well as a good word for academic progress (Seifi, Ebrahimi Qavam). ,
Ashri, Farrokhi and Dartaj, 2016). High cognitive flexibility improves students'
reading ability in childhood and has an effect on raising their creativity level
(Dajani & Uddin, 2015). Some researchers showed that cognitive flexibility
plays an important role in improving childhood learning processes (Ropovik,
2014).

Among the factors that can improve intelligence beliefs and cognitive
flexibility in learners are meta-memory strategies (Forman and Helbert, 2009).
Meta-memory makes learners aware of the thinking and function, evolution, use
and capacity of the memory system and how to use strategies, learners turn to
deep learning approaches and use less superficial learning approaches that lack
analytical learning and do not engage in the learned material. They take. In
other words, meta-memory skills act as information skills that are used by the
mind in learning and processing information and make information processing
easier (Castel, McGillivray & Friedman, 2012). In their research, Sungur &
Senler (2017) concluded that metacognitive met memory training is a suitable
method for teachers to adjust their teaching methods based on metacognitive
principles. Therefore, by using these strategies, teachers can increase self-
regulation in students and cause their academic progress. According to the
conducted research and the importance of teaching meta-memory strategies in
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improving the teaching and learning process of learners, there is still no place
for research that examines the effectiveness of teaching meta-memory strategies
on intelligence beliefs and cognitive flexibility, and they have focused more on
the field of learning; Therefore, this research aims to answer the question of
whether teaching meta-memory strategies can be effective on students'
intelligence beliefs and cognitive flexibility?

2. Materials and Methods

In terms of quantitative method and in terms of experimental data collection, the
current research is a semi-experimental type with a pre-test and post-test design
with a control group. The statistical population was all female students of the
final year of high school in Qaimshahr city, academic year 1998-99, and their
total number was N=1200. The research sample included 30 students who were
selected by a multi-stage cluster method and randomly replaced in two
experimental groups (15 people) and control (15 people). Intelligence beliefs
and cognitive flexibility were taken from both groups before the test, then the
experimental group underwent group training (10 sessions of 45 minutes, 2
sessions per week). Then again, the post-test of intelligence beliefs and
cognitive flexibility was taken from both groups. The research tools include
intelligence belief assessment scale and cognitive flexibility questionnaire.

3. Results

The results of covariance analysis showed that the difference between the scores
of belief in innate intelligence (F=3.03) and belief in augmented intelligence
(F=4.35) of the two experimental and control groups is significant (P >0.05).
Also, the scores of the subscales of cognitive flexibility with F=9.35, F=9.67
and F=7.45 in two groups are significant (P>0.05). This means that teaching
meta-memory strategies have an effect on increasing students' intelligence
beliefs and cognitive flexibility. (Table 1).

Table 1. Multivariate covariance analysis of met memory strategies on intelligence
belief and cognitive flexibility

dependent variable SS Df MS F P Eta
Belief innate intelligence 21.56 1 21.56 3.03 0.03 0.12
Belief augmented intelligence | 267.93 | 1 267.93 4.35 0.04 0.15
Perception of different options | 75.72 1 75.72 9.35 0.01 0.21
Perception of controllability 82.58 1 82.58 9.67 0.01 0.17
Understanding =~ the | 36576 | 1 | 36076 | 745 | 0.01 | 0.24
justification of behavior

4. Discussion and Conclusion
This research was conducted with the aim of investigating the effectiveness of
teaching meta-memory strategies on students' intelligence and flexibility beliefs.
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The results of the analysis of covariance showed that, taking into account the
pre-test scores, metamemory strategies training has an effect on intelligence
beliefs. In the theoretical explanation of the research findings, we can also refer
to the research of Paris and Winogard (2018), who believe that met memory
plays a central role in the process of learning and changing individual beliefs. A
teacher and a student who rely on meta-memory increases the student's
awareness of the learning process and this belief promotes his reading and
writing, so teachers can inform students of problem-solving strategies and the
characteristics of to improve motivational and cognitive thinking and
intelligence. Also, the results showed that, taking into account the pre-test
scores, the training of meta-memory strategies has an effect on cognitive
flexibility. In the theoretical explanation of this research finding, it is possible to
refer to the research of Yilmaz and Tapko (2012), they believe that hyper
memory with the monitoring information provided by the person's memory
allows them to control their learning and efficient performance, and this
knowledge It allows them to improve their learning and reasoning process. On
the other hand, the effect of meta-memory strategies in increasing cognitive
flexibility allows a person to respond to events with thought and reflection
instead of responding to events involuntarily and without reflection and makes
them more capable in recognizing, managing and solving academic and social
problems. make It can also be said that the training of meta-memory strategies
on cognitive flexibility goes back to the point that during the training, meta-
memory strategies improve the capacity of working memory in people and this
increase in capacity increases the activity of the frontal areas related to
cognitive flexibility. In fact, during the training of met memory strategies,
positive transitions occur in the frontal-occipital regions of the brain, which
improves a person's performance in cognitive flexibility (John, Korn and
Korbach, 2020).
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