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Objective: The present study was conducted with the aim of identifying the effect of the
thinking training program based on critical reading based on Brookfield's thinking
training model (2012) on the moral identity of adolescents.

Methods: The research method was experimental, in the framework of a quasi-
experimental design with pre-test and post-test with control group. The research
population was all eighth grade female students in Tehran in the academic year 2018-
2019. The sample of the current research was selected from one of the secondary high
schools of the first period in the 2nd district of Tehran and was selected as available. The
sample people were 32 students of one of the eighth grade classes of this high school. All
subjects first responded to the moral identity questionnaire. Then, they were randomly
assigned to the experimental and control groups.The experimental group(32 people) was
trained for ten 70-minute sessions.During this time, the control group received no
training.At the end, both groups responded to the moral identity questionnaire.Data
analysis was done at two descriptive and inferential levels (multivariate covariance
analysis).

Results: The findings of the research show the average difference between the
experimental group and the control group in the level of moral self and moral integrity.
Conclusions:The result indicates that the model of critical reading can be effective in the
development of both dimensions of moral identity of adolescents due to providing the
cognitive opportunity to analyze and review the assumptions, evidence and results in the
text.
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Extended Abstract

1. Introduction

According to Erikson, the stage of adolescence is one of the most important developmental
stages and the period of personality development of an adolescent, that is, the formation of
his “identity” (Feist and Feist, 2012). Although identity is associated with a kind of stability
in personality, identity does not have a static state, rather it is changing and dynamic in
nature and subject to redefinition and production under lived experiences (Crane, Rioli and
Jum, 2015). Moral identity includes moral behaviors in different situations and it evolves
and changes during different stages of growth. Meanwhile, the adolescent’s moral identity,
in addition to being influenced by his cognitive development level, is influenced by his
internalization and commitment to his evaluated and personal principles and values.
Adolescents, in their seeking for themselves and self-discovery, evaluate the value criteria
caused by their previous identifications and in an effort for their own coherence, commit to
their personal standards, and the integrity of identity is the extent of a person’s commitment
to those standards. Therefore, one could say that moral identity is the specific goal of the
both, the development of morality and the development of identity, and these two growth
paths are symmetrical and related to each other (Lapsley, 2015). According to the existing
theories, “identity” and “morality” initially appear separately in childhood. After that, in
adolescence, the two align, so that moral understanding becomes important for the sense of
identity in adolescents (Hardy and Carlo, 2011).

According to the dynamic concept of identity, identification is affected by culture, social
and educational experiences, and adolescents cannot integrate their ideals and values and
determine their identity without social and cultural experiences, but on the other hand, today
adolescents are exposed to a lot of information comes from various sources, which makes
them confused and immersed in conflict. Their skill in critical thinking is one of the basic
skills for choosing a coherent personal value system, and it enables especially adolescents
to make a true and real assessment in their lives (Kagan, 2003; Halpern, 2009). According
to what is mentioned, it is appropriate and necessary for educational agents, including
school counselors, to provide appropriate programs in order to empower adolescents and
help develop their moral identity. Hence, new approaches in education invite educators to
train critical analysis skills. According to these approaches, insight into life issues and
conscious decision making about them is dependent on deep analysis of issues and
sharpness in reasoning, and therefore students need to master analytical and critical thinking
skills (Fashion, 2011). The present study has designed and implemented a model of training
thinking based on reading and critical discussion in Brookfield’s approach. This study
provides a social opportunity to develop critical thinking skills (analysis, review, evaluation
and reconstruction of assumptions) and in this way helped them in strengthening the
cognitive skills underlying moral identity. In other words, in this research, the basic
question is whether the program of training thinking based on critical reading has an effect
on the moral identity of adolescent girls?

2. Materials and Methods

The present research was conducted in an experimental way and in the form of a semi-
experimental design with a pre-test and post-test with a control group. The findings of the
research were analyzed at two levels of descriptive statistics and inferential statistics. The
authors designed the protocol based on Brookfield’s approach and implemented it after
checking its validity with the opinion of experts. For calculate the validity coefficient of the
whole program, the average validity coefficients of all sessions were calculated, which is
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called content validity index (CV1) (Seif, 2018). The content validity index (CVI) of the
model was 0.92, which indicates the sufficient content validity of the model.

3. Results
Results of univariate analysis of covariance for dimensions of moral identity:
N The square
Source of Variable sum of Mean sum F (df) The significance of the
changes squares of squares level
parabola
Moral self- 1,27)
confidence 171.65 171.65 14.95 0.001 0.36
Groups (1,27)
Moral integrity 212.53 212.53 15’ 87 0.0005 0.37

According to the table above, the results of univariate analysis of covariance showed that
after removing the effect of the pre-test, between two groups in the level of moral self-
confidence (14.95 = 27 and 1F, P = 0.001) and moral integrity (15.87 = 27 and 1F, P =
0.0005) is a significant difference (P < 0.05). This shows that the non-equality of the average
of scores of the dimensions of moral self-confidence and moral integrity is not random in
the groups in the post-test. After receiving training based on critical reading, the subjects of
the experimental group have obtained higher scores in the dimensions of moral identity
compared to the control group. Since higher scores in moral self-confidence and moral
integrity are interpreted as a better condition of the subject in these variables, it should be
said that the program for training thinking based on critical reading has significantly
improved moral identity in the experimental group.

4. Discussion and Conclusion

The findings of the research indicate that the program of training thinking based on critical
reading leads to the improvement of moral identity in adolescent girls.This result is in line
with the results of Goldmans, Schak and Reinart (2012), Kawashima and Petrini (2004),
Ghanbari Hashemabadi, Megdar Kahani and Ghanbari Hashemabadi (2013), Behzadi and
Soruqd (2011), Fallah (2017), Javadzadeh Shahshahani (1383), and Moradi, Alipour and
Nouri Tirtashi (1391) and it indicates that by providing opportunities to learn critical
thinking, it is possible to help adolescents in the formation and integration of identity. Also
this research confirm that moral identity in both its dimensions, moral self-confidence and
moral integrity, is affected by this educational experience. Explaining, the program for
training thinking based on critical reading train students in the process of thinking and
reviewing conceptions by creating challenges, targeting mental assumptions and checking
their correctness and incorrectness.

According to the model of critical reading, the primary focus is on exploring and
identifying the author’s assumptions (approach, prescriptive and causal assumptions),
especially in relation to evidence, reasons and conclusions. Entering this process and
practicing this method can help the adolescent to focus on the assumptions underlying moral
reasoning, to recognize their correctness and appropriateness, and as a result, to develop his
self-awareness regarding his value bases. Therefore, it is effective in the component of
moral self-confidence. Regarding Brookfield’s view (2012), the process of critical thinking
begins with the identification of the underlying assumptions of thinking and actions, and in
critical discussions, it focuses on reviewing validity and correctness. Based on this, these
exercises can enable the adolescent involved in the process of self-discovery and the
personal value system to analyze and review their underlying values and their credibility,
this is the basic process in determining personality and making basic decisions. During
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adolescence, according to the adolescent’s cognitive achievement and his achievement of
abstract thinking, the formation and coherence of the moral identity is dependent on the
adolescent’s cognitive development. So the educational experience based on critical reading
and its exercises is an opportunity can be effective in having purposeful choices in moral
situations as well as the formation and integrity of moral identity.
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Extended Abstract

1. Introduction

Some efforts have been made to involve students in scientific modeling, and researchers
have developed model-based educational resources in most scientific branches. Along
with these efforts, researches have also been conducted to develop students' understanding
of the nature of scientific models and to know about the models' performance. According
to a 2012 National Research Council document, understanding how science works is
always a combination of content knowledge, procedural knowledge, and epistemic
knowledge, so that engaging in scientific modeling invites and encourages students to
think about the nature of knowledge, and how science works. Students must understand
that both scientific knowledge and models are human constructs designed to explain or
predict the phenomena. By examining the background of the subject, the researchers
found that having an understanding of the models' nature and modeling practice may help
students in using and developing models, because students' epistemological understanding
of models and the modeling activity affects how they deal with the materials and
ultimately what they learn. On the other hand, poor epistemological understanding may
limit students in using and developing scientific models. Models can develop many
cognitive skills; Also, increasing students' epistemological understanding has an effect on
their better cognitive processing during modeling. One of the most important cognitive
processes thinking skills and of course the reasoning power. The main purpose of the
current research is to investigate the relationship between students' causal reasoning
during a mechanic subject modeling assignment and their understanding about the model
that they are building.

2. Materials and Methods

This quantitative research has been done with a descriptive approach. In this research, 85
secondary high school students in Ahvaz, who were available in the twelfth grade of
science and math fields in the academic year of 1401-1402, were selected. The researchers
used the "Basic mechanic Conceptual Understanding” (bMCU) test to examine students'
causal reasoning. Students' understanding of the model was measured using the "Students'
Understanding of Models in Science” (SUMS) questionnaire. Four modeling activities
were designed for each student. The instructions for designing the models were adapted
with the bMCU items, in fact, the students started modeling in order to answer the test
questions and write arguments. Before conducting the bMCU test, the researchers
familiarized the students with the interactive physics software environment during four
60-minute sessions, and the students learned how to work with different parts of the
software and its functions. The students did the modeling according to the bifocal
modeling framework. The Bifocal Modeling Framework (BMF) is an inquiry-based
approach to science education that enables students to organize and evaluate connections
between real-world experiments, or conceptual models, with computer models. The
students were classified based on the scores of the SUMS questionnaire by using cluster
analysis. To examine the relationship between students' reasoning and their understanding
of models, focal correlation, which is a type of multivariate correlation, has been used.

3. Results

Students were classified into two separate clusters based on their understanding of the
model. The first class, which was named "optimal level of model understanding”,
corresponds to students who have a high understanding of the models' nature. On the other
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hand, the second class, which was named "raw level of model understanding”, is related to
students who had a raw and elementary understanding about models. Cluster analysis
placed 29 of the students in the optimal level, and 56 in the raw level. Students who were
at the optimal level generally had a significant advantage in performing causal reasoning
compared to students who were at the raw level, this superiority was also visible in all
dimensions of causal reasoning except the aspect of identifying the elements of reasoning.
The percentage of explained variance of the composite variable "causal reasoning” by the
composite variable "understanding of the model™ is equal to 0.574, which shows a positive
and strong correlation between them.

4. Discussion and Conclusion

The researchers expected that students who had a deeper, and more favorable
understanding of the model would also have higher level thinking. The sign of high-level
thinking was to carry out causal reasoning about a natural event in a precise manner. The
findings showed that, on average, the students' models' understanding and the modeling
process are different from each other, some were well acquainted with the models' nature
and were aware of model's features and applications. Students with a favorable and expert
level of models' understanding used to reason better, more qualitatively, and implemented
the principles of systemic thinking well. Compared to the studies reported in the same
way in the introduction, this finding seems to be similar to the reports of Treagust et al.
(2002) and Schwarz & White, (2005) and (Lazenby & Becker, 2021. A relatively strong
and positive correlation was observed between the students' causal reasoning skills and
their models' understanding, which, of course, is an expected result, is consistent with the
findings of Sins et al. (2009. According to the findings, it can be concluded that many
students do not have sufficient knowledge of the models' nature, the models'
characteristics, and their application, so the low models' understanding leads to the failure
to develop one of the most important scientific skills, which is causal reasoning. The
model's lack of knowledge or understanding may be seen in the lack of learning
opportunities in classrooms to perform modeling activities; on the other hands teachers'
lack of knowledge about the strengths and weaknesses of models will destroy the golden
opportunity to use them effectively in the classroom. Also, the low attention of the science
curriculum in Iran to the model, and the defects in the science teacher training curriculum
can be important factors that cause a decrease in the models' awareness and the decline in
students' scientific literacy.
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Method: This research was semi-experimental (pre-test and post-test design with control
group). The statistical population of this research includes all the female students of the
second year of secondary school (first grade of high school) who were studying in the
academic year (1401-1402) who were selected using a purposive sampling method. To
collect data in the two stages of pre-test and post-test, the academic well-being
questionnaire (AWBQ) of Tominin-Sweeney et al and has been used. The experimental
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training of metacognitive strategies. But the control group did not receive such an
intervention. The collected data were analyzed using multivariate and univariate analysis
of covariance

Results: The findings of the research showed that teaching metacognitive strategies has
significantly led to an increase in academic well-being and academic help-seeking in the
experimental group.

Conclusions: According to the results of the present study, it can be concluded that
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Extended Abstract

1. Introduction

In the new movement of positive psychology in recent years and emphasizing human talents
and capabilities (instead of dealing with abnormalities and disorders), we see the use of
positive variables in various psychological fields. In connection with school studies, in
order to better understand the characteristics and needs of students, most of the concepts
arising from the positive perspective have been redefined in these areas and have given new
insight to academic health studies. One of the concepts raised in studies related to education
and learning is academic well-being, which was the focus of a group of researchers
(Yaghoobi, Zoghipaidar, Farhadi & Yousefi, 2019). Research results show that academic
well-being is very important for various educational outcomes; In particular, low academic
well-being is associated with low academic achievement, adverse motivational tendencies
and learning difficulties (Widlund, Tuominen & Korhonen, 2018) and negative emotions,
including depression, anger, and anxiety (Ghadampour, Heidaryani, Barzegar-Bafroui, and
Dehghan-Menshadi, 2017). Over many years, various methods have been used to face the
academic, behavioral and cognitive challenges of students. In this context, one of the most
widely used methods is teaching metacognitive strategies (Donahue and Bornman, 2021,
and Mihar, 2021). According to Zimmerman's self-regulation perspective, metacognition is
one of the characteristics of academic self-regulation and increases a person's motivation to
engage and participate in the learning process; The involvement of students in homework
causes repeated experience of drowning (Csikszent-mihalyi 1977, cited by Hasan Nia,
2018), which is considered one of the components of academic well-being. Also, according
to Pakran's value-control theory (2006, cited by Sheikh Al-Islami and Ghanbari, 2016),
academic outcomes are caused by the influence and complex relationships between
cognitive evaluation, personal behavior and academic emotions. Among personal
behaviors, self-regulation strategies have been considered as one of the immediate effects
on academic outcomes, and one of the dimensions of self-regulation in the field of education
IS help-seeking. Therefore, it seems that one of the other academic variables that is affected
by metacognitive skills is academic help-seeking.

Contrary to the past, when it was thought that the learning ability of each person is a
function of his intelligence and talents, in the last few years, this theory has gained strength
among psychologists that despite the determining role of the inherent factors of intelligence
and talent in learning, if students can To learn more effectively, use self-management
(metacognitive) processes, most of them can become intelligent learners, therefore,
considering the central role of school in the life of teenagers and the importance of academic
well-being and seeking help in their academic, social and emotional functions, researchers
decided to investigate the effectiveness of teaching metacognitive strategies on the
academic well-being and academic help-seeking of female students in the first grade of high
school.

2. Materials and Methods:

The current research is semi-experimental (pre-test and post-test with a control group). The
statistical population of this research includes all the female students of the second year of
secondary school (first grade of high school) who were studying in the academic year (1401-
1402) who were selected using a purposive sampling method. In this regard, the necessary
permission was obtained from the Department of Education of Dehdasht city and one of the
schools that had the greatest drop in academic performance and students' unwillingness to
go to school (frequent absences) was selected. Then, two classes of this school were selected
and 30 students were selected as a sample and randomly placed in two experimental and
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control groups. The criteria for entering this study were: informed consent and the ability
to attend all training sessions, and among the exit criteria were not attending training
sessions, disrupting the flow of training and participating in other training and intervention
sessions at the same time. The questionnaires used included academic well-being
questionnaire (AWBQ) of Tominin-Sweeney et al (2012) and Help-Seeking Behaviors
Questionnaire of Ryan and Pitrich (1997).

3. Result

Covariance analysis was used to analyze the research data. Whereas the assumptions of
analysis of covariance including the normality of data distribution and equality of variance
were confirmed using Kolmogorov-Smirnov and Levin tests, respectively; the use of
analysis of covariance for analyzing the data was unrestricted. By controlling the pre-test
scores, there was a significant difference between the experimental and control groups in
the academic well-being scores of the post-test stage (P<0.001, F=23.79). Also, by
controlling the pre-test scores, between the experimental and control groups in academic
help-seeking (adaptive help seeking is equal to P>0.001 and F=82.40 and avoidance of help
seeking is equal to P>0.01 and F = 14.04) A significant difference was observed in the post-
test phase.

Table 1. Results of univariate analysis of covariance (ANCOVA) to examine the effect of the group variable
on academic well-being and academic help-seeking.

SS __DF___MS F P Eta

group  1689.19 1 168919  23.79 0.001 0.48

Academic well-being Pre-test 4369.69 1 4369.63 61.86 0.001 0.71
Eror 177448 25  70.98

Adaptive | OTOUP 20062 1 209.62 82.40 0.001 0.76

Academic holo aeking  Pre-test 517 1 517 0.07 0.78 0.003
b, PSEEKING  Eror 6359 25  63.59

ool Avoidanceof WP 10573 1 10573 14.04 0.01 0.36

g help secking  PTETESt 946 1 946 0.13 0.73 0.005

Error 188.19 25 188.19

4. Discussion and Conclusion

The present study was conducted with the aim of investigating the effectiveness of
metacognitive skills training on the academic well-being and academic help-seeking of
female students. The findings of his research showed that the training of metacognitive
skills leads to an increase in the total score of academic well-being and academic help-
seeking of students. In explaining this finding, it can be said that people who are aware of
the skills and resources necessary to perform a task and know how to perform a task,
actually have a metacognitive ability that can Internal action and external activity create
compatibility and this leads to well-being and mental health in the individual (Ghanbari
Talab et al.,, 2018). Also, teaching metacognitive strategies leads to self-awareness,
knowledge of the surrounding environment and the resources available in the environment,
and creates a sense of mastery and sufficiency in students, which makes them perceive the
educational environment as satisfactory and pleasant, and therefore, enjoy the programs and
homework. Another finding of the present study was that the metacognitive strategies
training program increases academic help-seeking (decreasing help-seeking avoidance and
increasing academic help-seeking) in teenagers. In explaining this finding, it can be said
that according to Pakran's value-control model (2006), cognitive evaluation (which is one
of the basic components of metacognitive knowledge) causes students to choose efficient
and appropriate self-regulation strategies with self-knowledge and knowledge of the
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surrounding environment. They deal with the situation including asking for help (Pekran,
2006). The training of metacognitive strategies increases knowledge of the purpose and
characteristics of the task, facilitating strategies, and also increases the individual's
awareness of his cognitive system. Having this knowledge makes the students to seek help
when they are faced with challenges or ambiguity in completing their educational tasks.

5. Ethical Considerations

All ethical principles are considered in this article. The participants were informed about
the purpose of the research and the procedures of its implementation, and they were also
assured of the confidentiality of their information and were free to leave the study at any
time. It was also mentioned that if desired, the research results would be available to them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.
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Extended Abstract

1. Introduction

The serious challenge of the present century in biology education is to change the method
from old teaching patterns to effective learning patterns (Samadi, 2018). In the common
teaching method in the country's education, the teacher is the controller and the speaker, in
different years, considerable amounts have been spent on science learning without
receiving appropriate results (Zarabian and Shamgani, 2019).

Teaching with a Constructivist approach compared to traditional methods shows a
greater impact on students' learning of biology (Mowanda and Medigo, 2019). The use of
Bybee's constructive model is a suitable method for many applied fields of biology, which
Is considered one of the important stages of educational design and creating a tendency to
learn, and one of the main components of the curriculum, which improves self-regulated
learning among students (Hosseini, 2021; Guk, 2014).

Self-regulated learning is a valuable conceptual framework for understanding the
motivational, cognitive, and emotional aspects of learning. This process is closely related
to motivation and causes students to maintain and activate behaviors, cognitions, and
emotions that are systematic and tend to achieve goals (Mehghani and Janabadi, 2018;
Panadero, 2017).

Motivational strategies for learning include two components of motivational beliefs
and learning strategies based on the self-regulated learning theory of Pintrich and DeGroot
(1991). In the research of Ebadi Monas, Sepehrian Azar, and Jamehi (2021), a significant
increase is observed between the motivation of academic progress and self-efficacy of
students who experienced biology teaching with a constructivist approach compared to
those who were taught with traditional instruction.

In the research of Kurikimana, Uwamahoro, and Ndihokuboyo (2022), Bybee's
educational model has been effective in motivating and engaging students. In the research
of Mirzai Matin, Moradi Mokhlas, Salehi, and Mirzai Far (2019), by examining the effect
of the flipped classroom method on motivational strategies for learning physics lessons,
an increase in motivational beliefs and self-regulation strategies compared to the control
group in learning physics concepts was reported. Searching the studies and examining the
theoretical basis of the research showed that so far no study has been conducted on
determining the effect of teaching based on Bybee's teaching model on motivational
strategies for learning. The present research aims to answer the question of whether
instruction based on the Bybee teaching model affects motivational strategies for self-
regulated learning in biology.

2. Materials and Methods

This research was conducted in a semi-experimental format with a Pretest-Posttest design
with an unequal control group. The statistical population included all male students of the
11th experimental grade of Isfahan City in the academic year of 2021-2022. The statistical
sample of the research included 30 male students in the 11th grade of the experimental
field. Sampling was done in a multi-stage cluster. According to the entry and exit criteria
of the study, 30 people were selected and randomly placed in two groups of 15 people,
experimental and control. To collect data, the standard questionnaire of motivational
strategies for learning (MSLQ) prepared by Pintrich and De Groot (1990) was used. The
training based on Bybee's instructional model was implemented for the experimental
group for 8 consecutive weeks and in 16 sessions of 70 minutes.

After collecting the questionnaires, data analysis was done with descriptive statistics
such as mean and standard deviation, and multivariate analysis of covariance
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(MANCOVA) was used to check the hypotheses. The data was analyzed using SPSS-24
software.

3. Results
The descriptive indices of the research variables are presented in Table 1.

Table 1. Descriptive Indices of Scores of Motivational Strategies for Learning in Experimental and
Control Groups

Variabl Pretest Posttest
ariable Group Mean SD Mean SD
I . Control 92.73 12.40 92.06 11.67
Motivational beliefs Experimental 91.40 9.86 103.93 9.2
Using Control 50.33 6.85 50.40 6.87
Cognitive strategies Experimental 42.53 8.83 56.40 4.79
Self-regulation Corltrol 34.53 6.89 34.46 5.59
Experimental 33.46 5.43 37.53 4.25

The descriptive results of the above table show that the use of training based on the
Bybee teaching model, in contrast to the control group that was trained by the usual
teaching method (speech), caused a significant increase in the average score of the
experimental group in the post-test compared to the pre-test in the components of
motivational strategies for learning (motivational beliefs, The use of cognitive strategies
and self-regulation) in the biology course.

The results of covariance analysis to investigate the effect of the training program
based on the Bybee method on motivational strategies for learning are shown in Table 2.

Table 2. Results of ANCOVA analysis in the MANCOVA text for the components of motivational
strategies for learning

Source sum of Statistical
Variable of df ms F Sig. Eta
squares squared power
changes
L. Pre-test  1092.894 1 1092.894  17.354 0.001 0.410 0.979
Motivational
beliefs group 861.259 1 861.259 13.677 0.001 0.354 0.944
error 1574.310 25 62.972
Using Pre-test 2.871 1 2.871 0.46 0.083 0.002 0.055
Cognitive group 293.083 1 293.083 12.295 0.002 0.331 0.921
strategies error 595.924 25 23.837
Self Pre-test 173.845 1 173.845 12.14 0.002 0.327 0.918
requlation group 66.106 1 66.106 4.619 0.041 0.156 0.542
g error 357793 25 14.312

The results of MANCOVA's analysis in Table 2 show that the effect of education based
on Bybee's teaching model on increasing motivational beliefs, the use of cognitive
strategies and self-regulation (components of motivational strategies for learning) was
significant.

4. Discussion and Conclusion

The purpose of the present study was to determine the effect of teaching based on Bybee's
model on motivational strategies for learning in biology. The findings of this research
showed that the use of this educational model in teaching on motivational strategies for
learning (motivational beliefs, use of cognitive strategies and self-regulation) in biology



54 Cognit Strateg Learn, Vol. 12, No. 22, 2024

has been effective. The findings of the current research with the results of Kurikimana,
Uwamahoro and Ndihokubwayo (2022); Kai et al. (2020); Amafuna and Azliura (2021);
Ebrahimi and Sardari (2022), Ebadi Monas, Sepehrian Azar and Jamei (2021); Hosseini
(2021); Afsari et al. (2018) and Miri and Zare (2016) in terms of the effect of Bybee's
constructive method (5E) as one of the active and innovative teaching-learning methods in
increasing learning in learners and improving self-regulation learning, also with the results
of Karsley and Ayas research (2014) in terms of the effect of Bybee's model on reaction
speed and improvement of the scientific process and research skills is consistent with Guk
(2014) in terms of the effect of learning cycle teaching on students' self-regulation. In
explaining these findings, it can be stated as follows: when people are diligent in
establishing knowledge and understanding it, better learning takes place. In the learning
cycle model (5E), students play an active role in the learning process, and one of the
reasons for its success is the connection between existing knowledge and new knowledge,
which is the basis for meaningful learning (Hosseinpour, et al., 2021).

Students who use more self-regulation strategies, when the teacher is teaching or when
they study, make a logical connection with the previous learning by making the
information meaningful, and by monitoring how this process and creating appropriate
learning, they improve their academic performance and learn the material (Babaei, et al.,
2017).

In contrast to the findings of the present study, in Sillan's (2008) research, the impact of
the learning cycle (constructivist teaching) on motivational beliefs was not significant. To
explain this misalignment, it can be stated that the constructive approach offers unlimited
learning experiences for students, making it difficult to simply measure methods and
outcomes of learning. Additionally, these experiences may not necessarily be similar for
different learners.

In teaching based on Bybee's model, prior knowledge of learners is taken into account
and integrated with new information. If there is a mismatch between previous concepts
and students’ inability to connect these concepts to new knowledge, meaningful
understanding of the concepts becomes very challenging.

This research had its limitations. One of these limitations was related to time
constraints. Consequently, the long-term effects of instruction based on the Bybee
teaching model on motivational learning strategies among students were not investigated.
Therefore, to assess the long-term impacts of Bybee model-based instructional practices,
longitudinal studies are necessary. Based on the findings of this research, it is
recommended that future studies include follow-up phases to examine the persistence of
educational effects over time. Additionally, this study was conducted only on male
students. It is suggested to study the effect of teaching based on Bybee teaching model on
motivational strategies for learning in biology in the statistical population of girls.
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qualitative and based on library citation research that was done using systematic review
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Language Components, By applying the theoretical and targeted sampling method and selecting a sample of related
Social Cognition, studies and researches, the required data were collected. The sampling process continued
Theory of Mind. until theoretical saturation was achieved. 123 articles were screened Finally. The data was

analyzed by content analysis method.

Results: In the open coding stage, 143 component codes were identified. Based on the
concept of the identified codes and their classification in a similar component, in the axial
coding stage, 5 main components and 2 secondary components were obtained. The
findings indicated that the relationship between language and theory of mind can be
theoretically explained based on 5 main linguistic components in the order of priority:
pragmatics, semantics, syntax, vocabulary and phonology and 2 sub-linguistic
components: meta-linguistic and whole.

Conclusions: Presenting this conceptual model is a step towards achieving a
comprehensive and new explanation of the importance of language in the development of
the theory of mind and will lead to increasing and updating existing knowledge and
benefiting from it at practical levels, including in research, educational and clinical

aspects.
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Extended Abstract

1. Introduction

The attractiveness of studying the relationship between language and thinking has always
been the source of many researches in different fields (Papafragou & Li, 2001). One of the
important dimensions of cognition that has a special effect on knowledge about the world,
social activity, how to judge oneself and others and on control behaviors and emotions, is
social cognition (Billeke et al., 2013). This aspect of cognition examines how to represent
and conceptualize the mind of oneself and others and how to understand the thoughts,
feelings, intentions and views of others. The development of the Theory of Mind ability is
considered the most important development in social cognition. This ability is the
foundation of social cognition and the basis of human understanding (San Juan &
Astington, 2013). Theory of mind is the cognitive ability to represent the mental states of
oneself and others and the ability to understand the thoughts and feelings of others based
on the inference of mental states (Best & Miller, 2010).

Acquisition of words and specific language structures is essential for the development
of Mentalizing abilities (Milligan et al., 2007), Because language basically provides the
background for representing the minds of others, access to abstract concepts, and
reasoning about the truthfulness and falsity of mental states (de Villiers, 2007). The child's
experiences in meaningful social interactive contexts, for example in the form of
conversation, storytelling and pretend play, facilitate the development of the theory of
mind (Ilgaz & Allen, 2020). Language can be considered a two-way system that provides
both the possibility of voluntary expression of thoughts in the form of symbols and the
possibility of understanding and interpreting thoughts in the same form. The development
of the child's understanding of mental states coincides with the acquisition of language.
Language is important as the main means of communication and gaining knowledge about
the world of the mind. Through language learning, the child achieves the ability of
symbolic representation, which forms the basis of understanding the mind, and this ability
improves with the complexity of the language level and leads to better reasoning about the
truthfulness or falsity of other people's mentalities, because language is a complex
multifaceted system that is used to establish social interactions and represent people's
minds (Astington & Baird, 2005).

De Villiers and De Villiers (2014) investigated various theories about the relationship
between language and the theory of mind. These investigations indicated that the
development of language and the development of the theory of mind are strongly
interdependent. Children will be able to learn words and their meaning during social
communication with peers and other people.

The review of the literature in this field shows that although valuable researches have
been conducted in this field, there is no particular coherence between these researches and
the findings are scattered. Various researches have examined the relationship between
language and the theory of mind from a specific angle. Therefore, it is necessary to
conduct a research with a systematic approach that examines the studies done in this
relation, Compare, analyze and combine their results, provide a comprehensive
framework of the importance of language in acquiring the ability of the theory of mind
and identify and categorize its components in relation to this ability. The present study is
an attempt to achieve this goal.

2. Materials and Methods

The type of research was descriptive, the method of conducting it was qualitative and
based on library citation research that was done using systematic review and meta-study
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(meta-synthesis) methods. In the meta-synthesis technique, Sandelowski and Barroso's
model (2007), which includes seven stages, was used. The target population included all
the researches and studies available in foreign and domestic databases that were
conducted from 1990 to 2021 in the field of the relationship between language and theory
of mind. By applying the theoretical and targeted sampling method and selecting a sample
of related studies and researches, the required data were collected. The sampling process
continued until theoretical saturation was achieved. Finally, 123 articles were selected.
Data validity and quality of articles were evaluated by "Critical Appraisal Skills Program
(CASP)". An in-depth review of the found sources was done. The data was analyzed by
content analysis method.

3. Results

In the open coding stage, 143 component codes were identified. Based on the concept of
the identified codes and their classification in a similar component, in the axial coding
stage, 5 main components and 2 secondary components were obtained. The findings
indicated that the relationship between language and theory of mind can be theoretically
explained based on 5 main linguistic components in the order of priority: pragmatics,
semantics, syntax, vocabulary and phonology and 2 sub-linguistic components: meta-
linguistic and whole. These findings were presented in the form of one conceptual model.
The reliability of research model was evaluated by calculating Cohen's kappa index in
SPSS software. The index value calculated for the model showed a valid agreement
between the experts' opinion and the presented model.

4. Discussion and Conclusion

The results indicated that language with its main components in the order of priority:
pragmatics, semantics, syntax, vocabulary, phonology and secondary components: whole
and metalanguage, has an important role in the development and acquisition of children's
theory of mind cognitive ability.

Language plays an important role in the acquisition of theory of mind ability by
providing the child with access to the social world, experiencing dialogue about the states
of mind and creating opportunities to learn about the mental states of others. Language is
an important tool for expressing the theory of mind and its application in the social
context, for this reason the pragmatic aspect of language is very important.

Semantic knowledge facilitates the representation of mental concepts and provides
children with more opportunities to participate in social discussions. Through the
knowledge of syntax, it is possible to understand and express goals and objectives in the
form of propositions and sentences. Therefore, knowledge of syntax is very effective in
understanding false belief, theory of mind and its complexities. The growth of vocabulary
knowledge affects the understanding of the meaning of mental titles, emotions and their
differentiation, and provides the possibility of sharing and correct use of these titles in
social interactions.

Aspects of the phonological component may be important for the ability of theory of
mind, for example, the tone of speech will help to recognize the tone and goals of others
in social communication in order to understand theory of mind. Also, metalinguistic skills
are related to the theory of mind due to the ability to perceive the representational nature
of the mind. Due to the fact that metalinguistic processing is much more complex than
general linguistic processing and processing at the level of linguistic components,
therefore, it requires high-level meta-representational abilities, and as a result, it enables
and facilitates high-level processing of theory of mind.
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Each linguistic component has a considerable effect on having the ability of theory of
mind, but the acquisition of an advanced theory of mind is possible with the totality of
linguistic components.

The results of this study led to obtaining an integrated perspective to understand
linguistic dimensions and linguistic components related to the cognitive ability of theory
of mind. Presenting a conceptual model of the relationship between language and theory
of mind, in addition to providing a detailed and comprehensive picture of the role of
language in the acquisition of theory of mind, can be a basis for developing educational
programs and interventions to promote the development of children's theory of mind by
considering the role of language and its components.
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Objective: Attention deficit/ hyperactivity disorder is one of the most common
neurodevelopmental disorders. The purpose of this study was to compare the
effectiveness of Transcranial Direct Current Brain Stimulation (tDCS) and computer-
based cognitive rehabilitation on improving cognitive emotion regulation in children
with attention deficit/ hyperactivity disorder.

Methods: The current research design was experiment with pre-test-post-test and
control group. The statistical population included children with attention deficit/
hyperactivity disorder in Ardabil city who referred to the psychiatric center of Fatemi
Hospital in Ardabil city in 2023. From this population, 60 children with attention deficit/
hyperactivity disorder were selected by purposeful sampling and randomly replaced in
three groups: experiment 1, experiment 2, and control (20 people in each group). Data
were collected using Connors Parent Rating Scale (1978), Raven's Progressive Matrices
Test (2000) and cognitive emotion regulation scale (2002). The subjects of the first
experimental group received Transcranial Direct Current Brain Stimulation (tDCS) for
10 sessions and twice a week for 20 minutes. The second experimental group also
received Captain Log's computerized cognitive rehabilitation intervention for 10
sessions and twice a week for 45 minutes. The control group did not receive any
intervention. Data analysis was done with SPSS version 25 software and with
covariance analysis and Bonferroni's post hoc test.

Results: The results showed that there is a significant difference between the groups in
emotion regulation (P<0.05). The experimental groups of transcranial direct current
brain stimulation (tDCS) and computer-based cognitive rehabilitation had higher
emotion regulation compared to the control group. Also, by controlling the effect of the
pre-test in the two experimental groups, there is no significant difference between the
two methods of transcranial direct current brain stimulation (tDCS) and computer-based
cognitive rehabilitation (P<0.05).

Conclusions: According to the results, it can be said that the intervention of transcranial
direct current brain stimulation (tDCS) and computer-based cognitive rehabilitation

were effective in improving the cognitive regulation of emotion in children with
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attention deficit/ hyperactivity disorder. Therefore, both interventions can be used to
improve the cognitive regulation of emotions in children with attention deficit/

hyperactivity disorder.
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Extended Abstract

1. Introduction

Attention-deficit/ hyperactivity disorder is a biologically based disorder that begins in
childhood (Don Francisco, Nativio et al., 2020) and affects children with symptoms
including attention deficit, hyperactivity and impulsivity. (Liu, Hanna et al., 2020). So that
research results show that 30-70% of people with hyperactivity Active people have major
problems in emotion regulation (Shaw, Stringaris et al., 2014). These people have
problems in regulating the intensity of emotions, emotional impulsivity and controlling
negative emotional reactions and they have inefficient emotion regulation patterns
(Moradi Siah Afshdi, Amiri et al., 2023).

There are several treatment approaches for this disorder. One of the neuropsychological
tests that is used today to treat emotional disorders, especially problems with
neurodevelopmental etiologies, is transcranial electrical stimulation of the brain (tDCS)
(Thair, Holloway et al., 2017). .

Transcranial Direct Current Brain Stimulation (tDCS) is a non-invasive method that
creates a weak electric current through the depolarization of the resting membrane
potential (anodic stimulation) or the inhibition of the cortex (cathodic stimulation) which
can stimulate the brain by increasing the polarization of the resting membrane potential
(Filmer, Mattingley et al., 2020). The results of research by Arshahi, Asgari et al (2002),
Ashrafi, Arab Shibani et al (2018) show that brain electrical stimulation is effective on the
executive functions, attention, and high-risk decision-making of children with attention
deficit disorder.

Also, among the non-pharmacological interventions for the group with attention
deficit/hyperactivity disorder, cognitive rehabilitation is one of the methods that has
attracted the attention of specialists and clinical therapists today. In the cognitive
rehabilitation program, efforts are made to improve defective cognitive processes by using
different methods such as software and computer games through providing exercises and
doing homework (Fisher, Loewy et al., 2013). The findings of Nazarbland, Noha- Gari et
al. (2018), Babapour, Hashemi et al (2014) show the effectiveness of Captain Log's
rehabilitation program on improving the symptoms of children with attention
deficit/hyperactivity disorder.

Transcranial electrical brain stimulation (tDCS) and computer-based cognitive
rehabilitation are widely used by specialists and psychologists today. Therefore, the
present study was conducted with the aim of comparing the effectiveness of Transcranial
Direct Current Brain Stimulation (tDCS) and computer-based cognitive rehabilitation on
improving emotion regulation in children with attention deficit/hyperactivity disorder.

2. Materials and Methods

The current research design was experimental with pre-test-post-test and control group.
The statistical population included children with attention deficit/ hyperactivity disorder in
Ardabil city who referred to the psychiatric center of Fatemi Hospital in Ardabil city in
2023. From this population, 60 children with attention deficit/ hyperactivity disorder were
selected by purposeful sampling and randomly replaced in three groups: experiment 1,
experiment 2, and control (20 people in each group). Data were collected using Connors
Parent Rating Scale (1978), Raven's Progressive Matrices Test (2000) and cognitive
emotion regulation scale (2002). The subjects of the first experimental group received
Transcranial Direct Current Brain Stimulation (tDCS) for 10 sessions and twice a week
for 20 minutes. The second experimental group also received Captain Log's computerized
cognitive rehabilitation intervention for 10 sessions and twice a week for 45 minutes. The
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control group did not receive any intervention. Data analysis was done with SPSS version
25 software and with covariance analysis and Bonferroni's post hoc test.

3. Results

Table 1. The results of Bonferroni's test to compare the difference between the mean scores of the
cognitive regulation of emotion in the experimental and control groups

Difference of Std

Variable Comparison groups P
means Error
Transcranial Dlre(.:t.Current ].3.ra11? Stimulation & 1.02 0.49 0128
Cognitive rehabilitation
Positive emotion Transcranial Direct Current Brain Stimulation & 3 93% 0.46 0.001
Control
Cognitive rehabilitation & Control 2.97* 0.45 0.001
Transcranial Dlref:t. Current B.ran.l Stimulation & -0.28 0.62 098
cognitive rehabilitation
Negative emotion Transcranial Direct Current Brain Stimulation & 5 74% 058 0.001
Control
Cognitive rehabilitation & Control -2.46* 0.56 0.001

As can be seen in Table 1, the results of the Bonferroni test in the post-test stage
indicated a significant difference between both intervention groups and the control group
in positive and negative emotion regulation variables; However, no significant difference
was found between the two intervention groups in any of the variables; Therefore, these
two methods have the same effect on the cognitive regulation of emotion.

4. Discussion and Conclusion

The present study was conducted with the aim of comparing the effectiveness of
Transcranial Direct Current Brain Stimulation (tDCS) and computer-based cognitive
rehabilitation on improving emotion regulation 1in children with attention
deficit/hyperactivity disorder. The results of covariance analysis showed that Transcranial
Direct Current Brain Stimulation (tDCS) is effective in improving emotion regulation in
children with attention deficit/hyperactivity disorder. This finding is in line with the
results of Arshahi, Asgari et al (2023), Castellanos& Proal (2012).

In explaining this finding, it can be said that according to the position of the electrode,
the dorso-lateral frontal region is a central region of the cognitive mechanism (Pina-
Gomez, Vidal-Pinrier et al., 2011). As a result, less activity of this area is associated with
emotional dysregulation. Electrical stimulation of this area by increasing cortical activity
causes these children to have more control over their emotions, examine situations and
increase the ability to cognitively regulate emotions. In other words, when people try to
control their emotions, the activity of the frontal lobe areas involved in cognitive control,
especially the dorsal-lateral prefrontal, increases and the activity of the subcortical areas
that normally control that emotion decreases. (Buhle, Silvers et al., 2014).

Another finding of the research showed that computer-based cognitive rehabilitation is
effective in improving the emotion regulation of children with attention
deficit/hyperactivity disorder. The results are consistent with the research results of
Samnia & Hassan Pashaei (2021), Chamberlain et al. (2010).

In explaining this finding, it can be said that cognitive rehabilitation is a structured set
of therapeutic activities designed to teach skills based on memory, emotion and other
cognitive functions, which pay special attention to cognitive and emotional problems
(Perez-Martin, Gonzalez-Platas et al., 2017). The improvement of emotional performance
after cognitive rehabilitation interventions indicates the creation of changes in the nervous
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system, which can be explained based on the hypothesis of brain plasticity as a result of
neuropsychological exercises. It is assumed that the same mechanism that underlies the
experience-dependent plasticity processes leads to guided improvement through cognitive
rehabilitation (Ghorbanian et al., 2018).

The third finding of the current research indicates that there is no significant difference
between the effectiveness of two methods in improving the emotion regulation of children
with attention deficit/hyperactivity disorder. Both treatment approaches have been
effective in increasing the cognitive regulation of emotion compared to the control group.
In explaining this finding, it can be said that electrical stimulation applied to the dorsal-
lateral prefrontal cortex leads to an increase in the allocation of more cognitive resources
for emotional processing when negative stimuli are presented (Eskandari et al., 2019).
Also, the cognitive rehabilitation program to a large extent by increasing the activity of
the prefrontal cortex (Kim, 2015) and changes in the flexibility of brain neurons
(O'Connell et al., 2007) leads to the improvement of emotion regulation in children with
attention deficit/hyperactivity disorder. It becomes active. Therefore, various researches
show the targeted strengthening of different parts of the brain on cognitive and behavioral
changes such as improvement in emotion regulation (Wout, Donnell et al., 2019).
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Objective: The present study was conducted with the aim of evaluating the effectiveness
of mindfulness-based training package on procrastination, self-efficacy and academic
motivation of children with sluggish cognitive tempo.

Methods: This study was implemented within the framework of a single -subject
experimental design with multiple baselines. The sample consisted of 5 children aged 10
to 14 years with sluggish cognitive tempo symptoms, living in Tabriz City in the 2022-
2023 academic year, who were selected by purposeful sampling method and using
diagnostic tools (structured clinical interview and measure of sluggish cognitive tempo).
The samples received mindfulness training for 12 sessions, and all of them were evaluated
in three stages (baseline, treatment and follow-up) using the procrastination assessment
scale-students (Solomon and Rothblum, 1986), student efficacy scale (Jinks and Morgan,
1999) and academic motivation scale (Vallerand et al., 1992). For data analysis, the
indicators of trend change, slopeln and review of charts were used; also to determine the
clinical significance, recovery percentage and effect size were used.

Results: The results showed that mindfulness-based therapy reduced academic
procrastination and increased self-efficacy and academic motivation of children with
sluggish cognitive tempo with a large effect size. Also, the calculated average recovery
percentage showed the clinical significance of changes in self-efficacy and academic
motivation and the clinical non-significance changes in academic procrastination.
Conclusions: According to the results of this study, it can be said that mindfulness
training has practical implications in improving the academic performance of children

with sluggish cognitive tempo and is recommended for clinicians.

Cite this article: Bayrami, M., Esmaeilpour, Kh., & Shadbafi, M. (2024). Designing and Evaluating the Effectiveness of
Mindfulness-Based Training Package on Procrastination, Self-Efficacy and Academic Motivation of Children with Sluggish
Cognitive Tempo. Cognit Strateg Learn, 12(22), 107-126. https://doi.org/10.22084/J.PSYCHOGY.2023.28247.2613

@ @ @ This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Copyright © 2024 The Authors.

Publisher: Bu-Ali Sina University.

107


mailto:dr.bayrami@yahoo.com
mailto:esmaeilpour@tabrizu.ac.ir
mailto:shadbaf_m@tabrizu.ac.ir
https://asj.basu.ac.ir/article_5361.html
https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://orcid.org/0000-0002-5015-2585
https://orcid.org/0000-0001-6948-2077
https://orcid.org/0000-0002-8801-0937

108 Cognit Strateg Learn, Vol. 12, No. 22, 2024

Extended Abstract

1. Introduction

Studies in the childhood and adolescent behavioral disorders domain have identified another
disorder called sluggish cognitive tempo which, despite comorbidity with attention
deficit/hyperactivity disorder, has its own special symptoms. SCT is often characterized by
features such as daydreaming, mental fogginess and confusion, slow thinking, lethargy,
apathy, and daytime sleepiness (Nelson & Lovett). According to worldwide studies it is
estimated that 7 to 10 percent of children and 3 to 5 percent of adults, experience some
symptoms of sluggish cognitive tempo in their daily lives (Mayes et al., 2022; Truskey,
2021). Poor academic performance is one of the most common problems that observed in
children with sluggish cognitive tempo, and a growing body of literature has shown that
sluggish cognitive tempo symptoms are related to poor academic performance and
academic problems (Fredrick & Becker, 2023; Becker et al., 2022; Langberg et al., 2014).
Among the various aspects of academic performance, high procrastination, low self-
efficacy and deficits in academic motivation are the most important problems experienced
by children with sluggish cognitive tempo. According to these problems and considering
the direct and indirect costs of sluggish cognitive tempo symptoms and related academic
problems, it is an urgent need to better understand and formulate an effective treatment
method for these problems.

Scrutiny of the sluggish cognitive tempo symptoms shows that mind wandering is one
of the most common ineffective symptoms used by children with sluggish cognitive tempo
(Fredrick et al., 2023; Becker et al., 2022). In fact, when experiencing mind wandering,
children with sluggish cognitive tempo become immersed in their thoughts, daydreamed,
and think about their past memories, future plans, and relationships with others (Becker &
Barkley, 2021). Distraction and diversion of attention during wandering reduces a child's
cognitive function and consequently disrupts his academic performance (Fredrick et al.,
2023; Lagacé-Leblanc et al., 2022); Therefore, it seems that the use of treatments such as
mindfulness training, whose main focus is on mind wandering, can probably be an effective
treatment for these children. In this regard, the present study was conducted with the aim of
evaluating the effectiveness of mindfulness-based training package on procrastination, self-
efficacy and academic motivation of children with sluggish cognitive tempo.

2. Materials and Methods

This study was implemented within the framework of a single -subject experimental design
with multiple baselines. The sample consisted of 5 children aged 10 to 14 years with
sluggish cognitive tempo symptoms, living in Tabriz City in the 2022-2023 academic year,
who were selected by purposeful sampling method and using diagnostic tools (structured
clinical interview and measure of sluggish cognitive tempo). The samples received
mindfulness training for 12 sessions, and all of them were evaluated in three stages
(baseline, treatment and follow-up) using the procrastination assessment scale-students
(Solomon and Rothblum, 1986), student efficacy scale (Jinks and Morgan, 1999) and
academic motivation scale (Vallerand et al., 1992). For data analysis, the indicators of trend
change, slopeln and review of charts were used; also to determine the clinical significance,
recovery percentage and effect size were used.

3. Results

Descriptive indices of the participants' scores at baseline, treatment and follow-up, are
presented in Table (1).
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Tablel. Mean scores and standard deviations of the participants' scores at baseline, treatment and follow-
up

baseline treatment 1-month follow-up  3-month follow-up
Dependent variable
M SD M SD M SD M SD
Academic 5520 335 3040 498 3020 487  30.60 5.41
Procrastination

Academic Self-Efficacy  49.20 7.66 80.00 10.44 79.80 10.80 80.00 11.09
Academic Motivation 83.80 5.81 125.80  8.84 125.80 9.58 125.80 10.57

The results of table (1) showed that the mean score of academic procrastination at the
end of treatment and follow-up (one month and three months after treatment) decreased
compared to baseline. while the mean scores of academic self-efficacy and academic
motivation have increased at the end of treatment and follow-up.

Table (2) shows the average recovery percentage and effect size of participants' in the
dependent variables.

Table2. Average recovery percentage and effect size

recovery recovery percentage of  recovery percentage of effect
Dependent variable percentage yp g ypP g .
1-month follow-up 3-month follow-up size
of treatment
Academic Procrastination 44.96 45.30 44.65 1.25
Academic Self-Efficacy 63.39 63.90 62.77 1.37
Academic Motivation 50.18 50.16 50.01 1.51

Based on the results of table (2), it can be said that mindfulness-based therapy reduced
academic procrastination and increased self-efficacy and academic motivation of children
with sluggish cognitive tempo with a large effect size. Also, the calculated average recovery
percentage showed the clinical significance of changes in self-efficacy and academic
motivation and the clinical non-significance changes in academic procrastination.

4. Discussion and Conclusion

The aim of this study was evaluating the effectiveness of mindfulness-based training
package on procrastination, self-efficacy and academic motivation of children with sluggish
cognitive tempo. The results showed that mindfulness-based therapy reduced academic
procrastination of children with sluggish cognitive tempo with a large effect size. However,
the changes are not clinically significant. In explaining this finding, Schouwenburg et al.
(2004) believe that procrastination is a multi-dimensional characteristic that is influenced
by cultural variables, personality and previous learning of the individual, and various factors
can facilitate or inhibit the effectiveness of therapeutic effects on academic procrastination;
Therefore, the lack of effectiveness of mindfulness on academic procrastination can be
attributed to the combination of sluggish cognitive tempo characteristics with high
academic procrastination. Also finding showed that mindfulness-based training increased
self-efficacy and academic motivation of children with sluggish cognitive tempo with a
large effect size and the changes are clinically significant. In explaining this finding, it can
be said that mindfulness training includes components that lead children to decentralize
their thoughts and emotions (Tavakoli & Ebrihimi, 2020) and thereby increase the child's
awareness of his role and abilities in relation to surrounding environment (Fjorback et al.,
2011). This awareness changes the child's view of the surrounding environment and makes
the child gain a positive view of academic situations (Ataei et al., 2020). As a result, the
child's confidence in his abilities has increased and this leads to an increase in his self-
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efficacy and academic motivation. According to the results of this study, it can be said that
mindfulness training has practical implications in improving the academic performance of
children with sluggish cognitive tempo and is recommended for clinicians.
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Objective: This research was conducted with the aim of predicting the enjoyment of
learning based on class management, challenging level of the class, teacher's
diagnostic skills, and cognitive emotion regulation strategies in students, using
multilevel analysis.

Methods: The research method was a correlational type, namely multilevel analysis.
The statistical population of this research was all ninth grade male and female students
of first secondary school in Kohgiluyeh city, in Iran, in the academic year of 1401-
1402, among them, a sample of 1000 people (500 Male and 500 Female) was selected
by multi-stage random sampling method. Gartner's Class Evaluation Questionnaire
(2010), Gentry and Springer's Scale of Students' Perception of Classroom Activities
(2002), Garnefski et al.'s Questionnaire of cognitive emotion regulation strategies
(2002) and Pakran et al.'s achievement emotions questionnaire (2005) were used to
measure the variables of the research. Data were analyzed using Hierarchical Linear
Modeling (HLM) method.

Results: The results of multilevel analysis showed that variables of level 1 (positive
strategies of cognitive regulation of emotions) and level 2 (average of positive
strategies of cognitive regulation of class emotion, class management, challenging
level of class and teacher's diagnostic skills) were positively and significantly
predicting the enjoyment of learning. The interactions of level 2 variables with the
slope of the relationship between positive strategies of cognitive regulation of
emotions and the enjoyment of learning were significant. Also, the difference in
learning enjoyment among classes and the difference between classes in terms of the
slope of the relationship between positive strategies of cognitive regulation of
emotions and the enjoyment of learning were significant.

Conclusions: In order to increase the enjoyment of learning, it is possible to pay
attention to the education and promotion of positive strategies for the cognitive
regulation of students' emotions and the quality of classroom variables (class
management, the challenging level of the class and the teacher's diagnostic skills).
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Extended Abstract

1. Introduction

Students experience a wide range of emotions while studying, learning in class and
receiving test results (Pekran and Perry, 2014: 120-141). enjoyment, as a positive
achievement emotion, has a positive value, is activative and related to activity, and is
characterized by a favorable effect on learning (Hagenauer and Hasher, 2010: 495-516).
According to the control-value theory, enjoyment is aroused when activities related to
achievement are controllable and valuable. Mir (2014) when reviewing empirical studies,
highlights the relationship between two educational characteristics, challenging teaching
methods and students' emotions during education. Challengingness is another component
of students' perception of the classroom (Gentry and Gable et al., 2002: 544-539) and to the
extent that students experience complications in learning and homework (Larouk, 2008:
289-305). Challengingness is associated with positive emotional perceptions and makes the
learner inclined to engage in the task (Gentry and Springer, 2002: 192-204).

Along with cognitively challenging educational methods, it has been shown that
classroom management plays an important role in students' emotions. From the point of
view of Williams (2000), classroom management is a set of techniques and skills that allow
teachers to effectively control students in order to provide a positive environment for
learning. The classroom, like any system, needs management, and classroom management
knowledge is one of the most important factors that determine efficiency and effectiveness,
which has a strategic role and is of special importance among the types of education
management. In addition, the diagnostic skills of teachers, which may be observed in
relation to the learning process of their students (Bruner and Anders et al., 2013) and are
often characterized by accurate and decisive judgments of teachers, are based on The
accuracy of teachers' judgments regarding students' achievement and their scores is based
on standardized achievement tests (Sudkamp and Kaiser et al., 2012: 743-762). Accurately
judging students' academic ability is one of the teacher's duties, which is the basis of their
daily educational decisions. For example, teachers' judgment affects the lesson plan,
selection and level of complexity of learning activities and topics and serves as a basis for
adaptive interactions with their students (Loibel and Leders et al., 2020: 103-159). Among
the individual characteristics, cognitive regulation of emotions includes cognitions and
cognitive processes that help people to regulate their emotions (Garnefski and Kraij et al.,
2001: 1311-1327). Cognitive emotion regulation strategies refer to the way people think
after a negative experience or traumatic event (Sezgil and Bozni et al., 2012: 974-983). The
effective use of positive cognitive emotion regulation strategies can increase students'
learning by helping them to re-adapt positively when negative emotions occur and improve
their success and cognitive performance (Harley and Jarrell et al., 2019: 151-183).

2. Materials and Methods

The research method is correlational and in the form of hierarchical linear modeling (HLM)
or multilevel analysis. The statistical population of this research was all ninth grade male
and female students of the first secondary school in Kohgiluyeh city in the academic year
of 1402-1401. Sampling in this research has been done twice: the first time to determine the
validity and reliability of the tools, with a multi-stage random sampling method, a sample
of 330 ninth grade students (165 boys and 165 girls) were randomly selected. The second
time, in order to test the hypotheses, a number of 1000 ninth grade students (500 boys and
500 girls) were randomly selected by multi-stage random sampling method. Gartner's Class
Evaluation Questionnaire (2010), Gentry and Springer's Scale of Students' Perception of
Classroom Activities (2002), Garnefski et al.'s Questionnaire of cognitive emotion
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regulation strategies (2002) and Pakran et al.'s achievement emotions questionnaire (2005)
were used to measure the variables of the research. Data were analyzed using Hierarchical
Linear Modeling (HLM) method.

3. Results
Table 3. Correlation matrix between research variables
1 2 3 4 5
class management 1
Challenging level of class 0.69™ 1
Teachers' diagnostic skills 0.82"  0.72" 1
positi.ve strategies of cognitive regulation of 074" 074" 071" 1
emotions ) ) ’
learning enjoyment 0.72"  0.80™  0.77"  0.82" 1
P¥<0.01
Table 4. Regression coefficients of width predictors from the origin of learning enjoyment
Predictive Variables R SE P
Level 1 (Student) positive strategies of cognitive regulation of 0.87 011 0.001
emotions

average of positive strategies of cognitive 0.86 0.10 0.001
regulation of class emotion : : :

Level 2 (class) class management 0.44 0.052  0.001
Challenging level of class 0.47 0.058
Teachers' diagnostic skills 0.72 0.094  0.001

As can be seen in Table 4, variables of level 1 and level 2, positively and at a significant
level (0.001), predict the enjoyment of learning.

Table 5. Interaction coefficients of level 2 variables with the slope of the relationship between
positive strategies of cognitive regulation of emotions and learning enjoyment

Interaction of predictor variables of R SE P Simple slope P
Level 2 * level 1 slope -1sd X +1sd

average of positive strategies of

cognitive regulation of class emotion 0.61 0.079 0.001 0.001 0.001 0.001

positive  strategies of  cognitive
regulation of emotions

class management * positive strategies
of cognitive regulation of emotions
Challenging level of class * positive
strategies of cognitive regulation of 0.25 0.058 0.01 0.059 0.010 0.006
emotions

Teachers' diagnostic skills * positive

strategies of cognitive regulation of 0.52 0.076 0.001 0.002 0.001 0.001
emotions

0.21 0.048 0.02 0.062 0.041 0.011

Table 6. Coefficients of between-class variance of width from the origin and slope of positive
strategies of cognitive regulation of emotions and learning enjoyment

Parameter Variance SE P
Between-class variance of the width from the origin of learning 0.68 021 0.002
enjoyment
Between-class variance of the slope of positive strategies of 1.77 705 0.004

cognitive regulation of emotions and learning enjoyment

As can be seen in table 6, the between-class variance of the origin of learning enjoyment
(difference in learning enjoyment among classes), 0.68 and a standard error of 0.21 is
significant at the 0.003 level. is Therefore, the variance of the difference in learning
enjoyment of each class from the total average is significant.
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4. Discussion and Conclusion

The purpose of this research was to predict the enjoyment of learning based on class
management, challenging level of the class, teacher's diagnostic skills and positive
strategies of cognitive regulation of emotions in students, using multilevel analysis. In
general, based on the multilevel analysis in this research, it can be concluded that paying
attention to the promotion of positive strategies for cognitive regulation of students'
emotions and classroom variables (average of positive strategies for cognitive regulation of
classroom emotions, class management, challenging level class and the teacher's diagnostic
skills) will lead to the enjoyment of learning in students and, as a result, their positive
attitude towards the education process. In other words, the positive strategies that students
use to regulate their achievement emotions, teachers' accurate judgments about students'
abilities and choosing adaptive lesson plans and learning topics based on these judgments,
the level of complexity and moderate challenge and relatively high class activities and the
use of different methods to increase the quality and clarity of teaching by the teacher are
effective in creating emotion of enjoyment in students.
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Objective: This research was conducted with the aim of investigating the effect of a
combined program based on strengthening psychological functions and education with the
TIBA approach on the reading of dyslexic students.

Methods: The design of the present study was a semi-experimental pre-test-post-test with
a control group. The statistical population of the study included all dyslexic students in the
second grade of primary school in Mehrdasht district of Isfahan province in the academic
year of 2021-2022. The research sample included 30 dyslexic students who were selected
using a multi-stage and accessible sampling method and were placed in two groups of 15
people, experimental and control. And the consolidated program was conducted on the
experimental group during 30 sessions of 60 minutes .To collect data, subtests of (WISC-
V), reading and dyslexia test (NEMA) were used. For data analysis univariate and
multivariate covariance analysis were used.

Results: The results showed that the integrated program based on strengthening
psychological functions and education with the TIBA approach has been effective in
improving reading in dyslexic students (P<0.01). Also, this program, has been effective in
strengthening psychological functions (Active memory and speed of information
processing) of students (P<0.01).

Conclusions: According to the results of the present study, it can be concluded that the
integrated program based on the strengthening of psychological functions and education
with the TIBA approach improves the process of recalling and recognizing words from the
vocabulary and the ability to analyze words and has an impact on the reading fluency in
Students with dyslexia.
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Extended Abstract

1. Introduction

Reading is a complex cognitive process that requires visual cues, attention to phonetic
cues, and decoding based on phonology. The ability to read includes various skills such as
the development of language, motor, visual, auditory and visual and auditory skills, and
finally, attention and concentration (Abdolghaderi, Khodamehri Shijani, Kafi , Falah, &
khosrojavid, 2016). Reading is one of the most basic methods of acquiring knowledge in
the field of learning, especially in elementary school; A period in which success will lay
the groundwork for academic success at higher levels (Bertoni, Franceschini, Puccio,
Mancarella, Gori & Facoetti, 2021).

In this context, Bertoni et al. (2021) believe that about 5% of all students have reading
disorders and this statistic is reported to be about 9% in Iran (Seif Naraghi and Naderi,
2018). The International Association of Dyslexia defines dyslexia as a neurobiological
learning disability that causes defects in the mental level and accuracy in the abilities to
recognize, pronounce, spell and decode words (Subramaniam and Nasir, 2020). Among
the reasons mentioned in relation to dyslexia, the role of cognitive functions has an
undeniable place and has contributed to many researches in the field of dyslexia.

Dyslexic children suffer from cognitive dysfunction and this is the main cause of
weakness in acquiring reading skills and phonological awareness. Disruption in executive
functions is the most important neuropsychological variable that can be effective in the
occurrence of learning disabilities (Krawec, 2012). One of the important areas among
executive functions is active memory (Fathi Ashtiani, Akhavan-Tafti, & Khademi, 2016).
Another important cognitive function in students' learning and reading speed is
information processing speed. Processing speed is one of the main factors in teaching and
learning. Information processing speed performance includes the ability of a person's
brain to acquire, maintain and manipulate information received by the nervous system in
the shortest possible time and at the highest speed (Allowy et al., 2004; Bergendahl,
Fredrickson and Alqvist, 2007). The treatment of dyslexia mainly depends on adjusting
teaching methods or implementing special teaching methods to meet the special needs and
conditions of students (Smith-Spark, & Fiske, 2007; Abuzaid & Kayed, 2020). Therefore,
this research aims to investigate the effect of a combined program based on strengthening
psychological functions and training with the TIBA approach on the reading
comprehension of dyslexic students, looking for the mutual effect of the two areas of
psychological functions and the content of reading skill training. The educational
approach of TIBA is an abbreviation of four words (analysis, recall, recognition and
spelling) and its driving force and its hidden part is to strengthen the two cognitive
functions of active memory and the speed of information processing, which accelerates
the cycle of remembering and recognizing words and reading rules. Slow but Tiba's
approach supports educational content and a bottom-up (analytical) approach, considering
the importance of cognitive functions in remembering, memorizing, recognizing and
manipulating sounds, syllables and words.

2. Materials and Methods

The method of this research was semi-experimental with a pre-test-post-test design with a
control group. The statistical population of the research was made up of all dyslexic
students of the second grade of elementary school in Mehrdasht district of Isfahan
province in the academic year of 2021-2022. The research sample includes 30 students
with dyslexia who were selected by multi-stage and available sampling method from two
cities and eight villages of Mehrdasht region. And then the academic records were
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checked to check their intelligence status in order to prevent students with borderline
intelligence and late learning from entering the research. Then 15 students were randomly
assigned to the experimental group and 15 students to the control group. And the
integrated intervention program compiled during 30 sessions of 60 minutes including
direct training with the TIBA approach and strengthening cognitive functions was
performed simultaneously on the experimental group. To collect data, two subtests of
active memory and information processing speed from Wechsler's 1Q test for children,
fifth edition (2014) and reading and dyslexia test (Nema) were used.

3. Results

Univariate and multivariate analysis of covariance was used to check the research
hypotheses. First, the assumptions of these tests were examined. The normality of the
distribution of scores was checked with the Shapiro-Wilk test, and the results of this test
showed that the distribution of scores was normal. The assumption of homogeneity of the
regression slopes was checked by comparing the slopes of the regression line in two
groups and calculating the F value and its significance level. Lune's test was also
performed to determine the homogeneity of variances.

In order to investigate the effect of the combined program based on strengthening
psychological functions and training with the TIBA approach on the psychoreading
variable, univariate covariance analysis was used (F = 124.72, p < 0.01), which means that
the combined program based on In strengthening mental functions and training with the
Tiba approach, it has a significant effect in increasing psychic reading, and according to
the eta square, this effect is 82%.

Multivariate covariance analysis was used to investigate the effect of educational
intervention on psychic reading components. According to the results of covariance
analysis, the effect of integrated program on word reading components (p<0.01, F=25.39)
with an effect size of 0.51, sound removal (p<0.01, F=45.27) with an effect size of 0.65,
reading nonwords and pseudowords (p<0.01, F = 33.32) with an effect size of 0.58 and
word chain (p < 0.01, F = 19.00) with an effect size of 0.44 was meaningful. With these
results, it can be said that the integrated program based on strengthening psychological
functions and training with the TIBA approach has a significant effect on the components
of psychic reading.

In order to investigate the effect of educational intervention on working memory and
processing speed, multivariate covariance analysis was used. According to the results of
covariance analysis, the effect of the integrated program on working memory (F = 18.45,
p < 0.01) with an effect size of 0.41 and on processing speed (F = 14.58, p < 0.01) with an
effect size of 0.01 and 0.35 was meaningful.

4. Discussion and Conclusion

The aim of the present study was to determine the effectiveness of a combined program
based on strengthening psychological functions and teaching with the TIBA approach
(analysis, recall, recognition, and spelling) on reading comprehension of dyslexic students
in the second grade of elementary school. The obtained results show that with cognitive
rehabilitation and teaching with the TIBA approach in an integrated manner, the fluency
of dyslexic students can be improved to a great extent.

The research findings obtained through the analysis show that by strengthening
working memory and processing speed and teaching with a bottom-up approach, students'
performance in reading components has improved which is a sign of acceleration in
recalling and recognizing words and their symbolic structure. Two basic functions
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involved in learning are working memory and processing speed, which influence students'
performance in reading with their mediating role in recall and rapid recognition. In fact,
the reason for using the program to strengthen cognitive functions in this research is to
start the learning cycle in the Tiba approach, because the analysis, recall, recognition and
spelling of words are affected by correct cognitive function.
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Extended Abstract

1. Introduction

To be motivated is to "move to do something" (Ryan & Deci, 2000). Instructors aim to
motivate their learners to actively participate in their classes and care about what they are
teaching. But how can instructors motivate learners online? Bernacki, Green, and Cramton
(2020) state that when examining the technology-based learning literature related to
motivation, we find two main limitations. First, although research on learning through
electronic and mobile technologies has increased in recent years, there has been a lack of
theoretically grounded studies that justify and explain these findings. This is a significant
limitation, considering that many technologies used for motivation and learning are
behavioristic in approach, such as the use of reward systems (Primer et al., 2016), which
have been shown to have a debilitating effect on learning motivation (Deci & Ryan, 1999).
Second, most of the research conducted to date on motivation and learning in the field of
technology and education, including mobile and online learning, has used a quantitative
approach (Lei, 2021). In fact, only a few studies in this field have included qualitative
interviews. Additionally, there are limited studies that have used self-determination theory
qualitatively to understand learners' experiences (Ryan & Deci, 2020). Therefore, reviewing
motivational research using qualitative methodology provides an important contribution to
this field (Shrikov & Anderson, 2018). This approach helps us gain a deeper understanding
of people's experiences with educational technologies, which are more challenging to elicit
through quantitative methods. Self-determination theory has been widely used to optimize
learning in face-to-face environments (Ryan & Deci, 2017; 2020), but it has not been
thoroughly investigated in technology-based learning research (Hesu et al., 2019). This gap
has been reiterated in the recent study by Ryan and Deci (2020), the founders of this theory.
They suggest that future studies of self-determination theory should examine how these
three basic needs are supported by technologies to enhance learner participation, such as in
e-learning and distance learning. As a result, useful guidance for satisfying these three needs
in designing and implementing online education is not readily available. Therefore, this
study uses the perspective of self-determination theory to investigate how to motivate
learners in online education.

2. Materials and Methods

In order to conduct the research, a qualitative approach and a phenomenological method
were used. The research population was the students of Tabriz University's educational
sciences in the academic year of 1400-1401. Among the mentioned students, 16
undergraduate students of Tabriz University of Educational Sciences were selected as the
participants of this research, and the lived experiences of these students were investigated
using the focus group interview method. In order to examine these lived experiences, the
theoretical framework of self-determination was used. The program we chose to study was
created to help learn the lesson "Principles of Educational Video Production". This lesson
is implemented by electronic learning method. Of course, the classes and teaching content
of this course were conducted both simultaneously (online conference) and asynchronously
(recorded videos). After the interviews were conducted, the text of the interviews was
written, and then the research questions were determined in the thematic framework, and
then the opinions of each of the students regarding the type of encounter they had with the
discussion of motivation and participation in the e-learning course. The principles of
production of educational films" were examined and analyzed qualitatively, and in the end,
7 clusters (main theme) and 31 categories (sub-themes) were extracted. In this research, in
order to ensure the reliability of research data, the method of repeated study, continuous



Phenomenological Study of Learning Motivation... Dehghanzadeh etal. 169

comparison of data, summarization and classification of information without harming the
data was used. Also, Smith's three-step method (data generation, data analysis, and case
integration) was used for data analysis.

3. Results

The results of the data analysis show that the motivational strategies of the e-learning course
"Principles of Educational Video Production," based on self-determination theory, include
various aspects. In the autonomy sector, these strategies encompass diversity in teaching
resources, flexibility in educational activities, and practical learning activities. Additionally,
students in this study recognized and experienced the appropriate level of difficulty, class
requirements, freedom in discussions and activities, clear class criteria and indicators, and
appropriate guidance as key motivational elements in the competency sector. Furthermore,
the use of social networks, group activities, classmates' feedback, and the teacher's socio-
teaching presence were identified as three motivational strategies within the communication
sector. Students considered these strategies important for enhancing the communication
aspect of the course. A summary of the findings of this research is presented in the table
below.

Components of Self-Determination Theory Motivational Strategies

Diversity in curriculum resources
Flexibility in learning activities
Providing practical activities
Related content

Difficulty level

Class requirements and freedom in discussion
competence and activity

Clear class criteria and indicators

proper guidance

autonomy

Using social networks

Group activities

Feedback from classmates

Social presence - teacher's teaching

Relation

4. Discussion and Conclusion

Ryan and Deci (2017) also state that during interest-based learning, the satisfaction of the
need for autonomy is facilitated by choices in agent behavior. Competence is supported
through the clarity of goals, leveling (a clear indication of mastery), and informative
feedback. Finally, communication is facilitated through cooperation and dependence on
others.

In explaining the findings of the current research, it can be said that people consider
themselves autonomous when they regulate their behavior based on their will, and they feel
controlled when internal or external forces compel them to feel, think, and behave in a
certain way. Autonomy means that an individual's behavior arises from within themselves;
therefore, an autonomous student is one who follows their interests, studies to satisfy their
curiosity, and completes schoolwork by their own choice. In such cases, learning becomes
more enjoyable and meaningful (Deci & Ryan, 2008).

On the other hand, people perceive themselves as competent when they achieve good
and significant results in their activities, and they feel incompetent when they cannot attain
their desired and important outcomes. The sense of competence improves by participating
in optimal challenges and receiving positive feedback, and it diminishes in situations where
a person is deprived of control over outcomes, told they lack the capacity to perform tasks,
or assigned tasks that are too simple. Moreover, the perception of communication as a form
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of social influence and the satisfaction of this need require that a person feels important to
others. This need involves connecting with others and receiving support from significant
individuals such as a supervisor, parents, teachers, or friends and colleagues. Relatedness is
an important motivational construct because when interpersonal relationships support
people's need for belonging, they perform tasks better, become more resilient to stress, and
experience fewer psychological problems (Deci & Ryan, 2008).

The findings of the current research are consistent with the theoretical propositions of
self-determination theory, which suggest that volition and meaningful choices are crucial
for satisfying autonomy, the appropriate level of difficulty and guidance and feedback are
essential for satisfying competence, and group and cooperative activities are important for
satisfying the element of communication.

Given the limitations of the current research, it is recommended that in the design and
implementation of e-learning courses, more attention be given to the strategies related to
the autonomy sector (including diversity in teaching resources, flexibility in teaching and
learning activities, and practical activities); the competence sector (appropriate difficulty
level, class requirements, freedom in discussions and activities, clear class criteria and
indicators, and proper guidance); and the communication sector (including social networks,
group activities, feedback from classmates, and the teacher's social-teaching presence).

This study also provides new insights into important motivational and satisfying e-
learning experiences. We present some practical and theoretical applications based on our
results. The advantage of using a metatheory of motivation and human performance, such
as self-determination theory, is that it allows us to use its propositions to understand why
and how e-learning features and mechanisms should influence learning motivation. Using
this framework enables other researchers to apply the concepts from our results to different
contexts (formal and informal learning), subjects, and educational levels, based on the
unifying perspective of self-determination need satisfaction.

5. Ethical Considerations

Compliance with ethical guidelines: In the present study, participants were informed that
the interviews were being conducted for research purposes, and with their consent, the
interviews were carried out, and the results were subsequently shared with them.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.

Authors' contributions: All authors have participated in the design, implementation and
writing of all sections of the present study.
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Objective: Mathematical anxiety is a common and often debilitating phenomenon that
can hinder students' learning and progress in mathematics. Therefore, identifying the
influential factors is essential. This research aims to determine the mediating role of
Mental Toughness in the relationship between executive functions, Reinforcement
Sensitivity Theory, and mathematical anxiety.

Methods: This research is applied in terms of its objective and correlational in terms of
data collection. The study population consisted of high school students studying
theoretical subjects in the year 1401-1402 in Zanjan, Iran. A sample of 455 students was
selected using multi-stage random cluster sampling. Research variables were measured
using the following scales: Mental Toughness (McGeown et al., 2016), mathematical
anxiety (Hopko et al., 2003), executive functions (Gioia et al., 2015), and Reinforcement
Sensitivity Theory (Vecchione, M., & Corr, 2020). Data analysis was performed using
SPSS-26 and AMOS-24 software. The research model was evaluated using structural
equation modeling fit indices and path analysis.

Results: Correlation coefficients indicated that executive functions and the behavioral
activation system were capable of directly predicting mathematical anxiety. Significance
of the indirect effect suggests that Mental Toughness mediates the relationship between
Reinforcement Sensitivity Theory and executive functions.

Conclusions: Deficits in executive functions and behavioral inhibition systems lead to
decreased Mental Toughness, which, in turn, increases mathematical anxiety. In
contrast, optimal functioning of the behavioral activation system increases Mental
Toughness, subsequently reducing mathematical anxiety. The research findings,

including the practical implications and research recommendations, are discussed.
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Extended Abstract

1. Introduction

Math anxiety is a prevalent phenomenon that significantly hinders students' mathematics
learning. This issue is particularly widespread among high school students (Rabuya, 2023).
Estonanto and Dio (2019) argue that math anxiety is a multifactorial problem influenced by
various factors. For example, Oktawirawan (2020) has demonstrated that math anxiety can
be influenced by personality, environmental, and cognitive factors. Cognitive explanations
of math anxiety can be categorized into two approaches. The first approach refers to
voluntary cognitive mechanisms such as executive functions (Jackson et al., 2014). The
second approach emphasizes automatic mechanisms such as brain-behavioral systems
(Gray & McNaughton, 2002). Studies have shown that deficits in executive function
components lead to math anxiety (Orbach et al., 2020). However, the lack of studies
examining the role of executive function deficits on math anxiety and methodological issues
are among the criticisms of these studies. In relation to the second approach, reinforcement
sensitivity theory (Corr, 2008) posits that three brain-behavioral systems underlie individual
differences in responses to a set of pleasant and unpleasant stimuli: the fight-flight-freeze
system, the behavioral inhibition system, and the behavioral activation system (Vecchione
& Corr, 2020). According to this theory, specific brain regions are involved in emotional
responses, and environmental factors act as triggers for emotional reactions, and individual
differences in the functioning of these systems can underlie many psychological problems
(Corr & Cooper, 2016).

On the other hand, although evidence suggests a relationship between executive
functions and brain-behavioral systems and math anxiety, research has not yet examined
the mechanisms involved in the relationship between voluntary and automatic cognitive
factors and math anxiety. Therefore, we hypothesized that deficits in executive functions
and disruptions in brain-behavioral systems, by affecting Mental Toughness and reducing
it, lead to increased math anxiety. According to the Trait-Stressor-Outcome (TSO) model
(Matthews et al., 2017), characteristics compatible with stressful environments should be
those that maintain focus, attention, goal-directed effort, adaptive, and problem-oriented
strategies.

Overall, due to the importance of mathematics, the high prevalence and negative
consequences of math anxiety, and its impact on students' educational prospects, the lack
of use of effective and comprehensive interactive personality approaches such as Mental
Toughness with cognitive approaches such as voluntary and habitual cognitive mechanisms
in previous studies, the present study aims to provide a model for predicting math anxiety
based on executive functions and brain-behavioral systems with the mediating role of
Mental Toughness.

2. Materials and Methods

This research is an applied study in terms of its purpose and has a cross-sectional design in
terms of data collection method. It was conducted within the framework of descriptive-
correlational designs using a structural equation modeling approach. The statistical
population of this study included all high school students in Zanjan city during the academic
year 2021-2022. Based on G*Power software (effect size: 0.5, alpha level: 0.05, power:
0.8), a sample of 455 students was selected using a multi-stage random cluster sampling
method. To collect data, the following scales were used: the McGeown et al. (2016) Mental
Toughness Scale; the Hopko et al. (2003) Math Anxiety Scale; the Brief Behavioral Rating
Inventory of Executive Function (BRIEF-2) (2015); and the Short Reinforcement
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Sensitivity Theory Questionnaire (2020). To test the research hypotheses, a structural
equation modeling approach with path analysis was used in AMOS-24 software.

3. Results

Before conducting the main data analyses, descriptive statistics for each item, correlations
between items, and potential violations of univariate and multivariate assumptions were
examined. Evaluation and screening results showed that the variables had a normal
distribution with skewness and kurtosis within an acceptable range of (-1 to +1). After
ensuring the assumptions and the existence of a linear relationship between the variables,
path analysis was used in the second step to test the hypotheses and answer the research
questions. Goodness-of-fit indices for the proposed model were examined. The contents of
the table below show that the proposed model has an excellent and nearly perfect fit.

Tablel. Goodness of fit indices for the assumed model

Indicator NFI TLI IF1 CFI RMSEA GF1 df X2
Acceptable domain >0.90 >090 >090 >0.90 0.1< >0.90 p>0.05
The final model 0.99 0.96 099  0.99 0.07 0.99 1 0.06

4. Discussion and Conclusion

Based on previous research, there has been a gap in understanding the interplay between
cognitive and personality mechanisms that contribute to mathematics anxiety. This study
aimed to develop a model to assess the direct and indirect effects of executive functions,
brain-behavioral systems, and Mental Toughness on predicting mathematics anxiety.
Results showed a significant positive correlation between deficits in executive functions
and mathematics anxiety. This finding aligns with the results of Hartwright and colleagues
(2018). To explain this finding, it can be argued that students with deficits in executive
functions have difficulties in regulating their emotions. This leads to negative and
catastrophic evaluations of stressors and results in intense reactions to them.

The second finding of this study indicated a significant positive correlation between the
behavioral activation system and mathematics anxiety. According to reinforcement
sensitivity theory (Corr, 2008), excessive activity in this system leads to impulsivity. It
seems that individuals, when experiencing negative emotions and ambiguity, exhibit
impulsive behavior to manage their emotions and uncertainty.

The third finding of this study demonstrates a significant negative correlation between
Mental Toughness and mathematics anxiety. These results are consistent with the research
of Hasty and colleagues (2020). Based on the Trait-Stressor-Outcome (TSO) model (2017),
Mental Toughness can be interpreted as a resilience factor against challenges and
difficulties.

The fourth finding of this study highlights the mediating role of Mental Toughness
between brain-behavioral systems and mathematics anxiety. Specifically, the behavioral
activation system increases the level of Mental Toughness, leading to lower levels of
mathematics anxiety in students. Conversely, the behavioral inhibition system decreases the
level of Mental Toughness, leading to increased mathematics anxiety. These results are
implicitly consistent with the research of Arji and colleagues (2018). To explain this
finding, it can be argued that responsiveness to rewards might be a purer measure of the
behavioral activation system compared to its other features, and it is crucial for
psychological resilience against maladaptive psychological functions. Conversely, a lower
level of behavioral inhibition suggests that individuals with high psychological resilience
are likely to be less sensitive to punishment and novelty cues, experiencing less fear,
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anxiety, frustration, and sadness in response to punishment cues. Additionally, optimal
activity of the behavioral activation system leads to experiencing positive emotions and
perseverance in achieving rewards (Bennett & Bacon, 2019). Such characteristics
contribute to increased levels of Mental Toughness and decreased mathematics anxiety.

Despite achieving these findings and identifying the cognitive and personality variables
that influence anxiety, the present study has limitations such as the inability to make causal
inferences due to the correlational nature of the data, the limited population and sample size
to students in Zanjan city, and the inability to generalize to other grades and cultures. The
use of self-report measures and the possibility of social desirability bias are other
limitations. Researchers are suggested to consider social and cultural factors alongside
cognitive and personality factors to strengthen the findings of the present study.
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2. the Behavior Rating self-report Inventory of Executive Function, Second Edition (BRIEF-SR)
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Extended Abstract

1. Introduction

One of the most controversial issues of concern to psychologists and especially education
activists is learning disability (Ezzatibai and Aghajani, 2022). According to published
global statistics, 3.5 to 6% of learning disability problems have been reported among
students, and this statistic for Iranian students with learning disabilities is 4 to 12%
(Nuzhari, Zare, Karimi, and Jashani, 1401). Learning disability, in the fifth edition of the
manual for the diagnosis of mental disorders, which used to include the inability to write,
math, reading and learning problems separately, has been changed to a specific learning
disability and is introduced as a specific learning disorder (Ganji and Ganji, 2013). These
types of children in school, despite having average or higher intelligence, have defects that
require more attention to learn the material; According to Dehghani and Pasalari (2017),
they need a lot of effort to learn simple subjects, and they are always supported in school to
succeed. And students with learning disabilities always have less academic enthusiasm than
their peers (Plata, Trosti and Glasgow, 2005).

Academic enthusiasm is one of the new concepts in the field of education and learning
(Bashrepour and Aini, 2022). As Shafi Rait and Zoghi (2022) believe that this concept is a
purposeful and initiatory movement of students towards academic activity; which brings
positive excitement, continuous psychological investment and easy initiation of learning
among individual efforts. This multi-dimensional conceptual phenomenon has behavioral
dimensions (efforts, asking others for help to do homework and insisting on it), cognitive
(such as cognitive and metacognitive strategies) and motivation (including dimensions of
value, feeling and emotion) (new, 2018); which in turn affect the academic performance of
students (Alonabadi, Arefi and Rezaei, 2022). As studies (Miller, Greene, Montelfo,
Ravindran and Nichols, 1996) have reported a strong relationship between academic
success and cognitive enthusiasm; also, psychological passion has a significant relationship
with commitment to school such as persistence on assignments, involvement and regular
attendance in class. On the other hand, students with learning disabilities have a lack of
enthusiasm, a low self-regulation strategy in learning (Folk, Brigham, and Lumehman,
1998; Classen and Lynch, 2007; Zahid, Reji, and Omidi, 2013), and dangerous behaviors,
academic failure, and dropping out of school. And lack of success is seen in them (Finn and
Rock, 1997).

Academic boredom is a negative and deactivating emotion that occurs in educational
situations (Jay, Ruslan, Mukhtar Mohammad, Zar-Mahzbieh 2021). Also, Nik Andam
Kermanshahi, Safaizad, Erfani and Yar Ahmadi (1400) noted that academic boredom is
defined as a negative emotion with emotional, cognitive, physiological, motivational
components. This excitement appears when students feel a lack of value in doing homework
in academic situations (Akbari, Javidpour and Kazemi, 2014) Experimental studies
(Hakmatian, Noshadi and Nikdel, 2017) show that academic boredom is associated with
performance. Poor academic performance, dropping out, and absenteeism from school are
related. In addition, researchers have identified the harmful effects of academic boredom
on physical and psychological health (Delavarpour and Hassan Chari, 2018). In a research,
Wolff, Ario, Muldner, Barelson, Cooper and Dolan (2010) showed that learning disability
is one of the potential causes of students' academic boredom while attending class, while
learning and doing homework. In another study, Moradi, Fathi, Gharibzadeh and Faidefar
(2015) showed that academic burnout is higher among students with learning disabilities
compared to their peers. Also, Sainio, Ekland, Hironieh, Ahonin and Kirvern (2021)
reported that students with learning disabilities are more prone to the negative emotion of
academic boredom than normal students. Therefore, the main goal of this research is the



The Structural Model of Parents' Literacy Level with... Salimietal. 207

structural model of parents' literacy level with academic enthusiasm and academic boredom
of students with learning disabilities.

2. Materials and Methods

The current research is fundamental in terms of its purpose and in terms of paradigm, it is
in the category of descriptive-correlation quantitative research. The statistical population of
the present study included all students with learning disabilities at the secondary level,
numbering 260 people in the schools of Sanandaj city, who were studying in the exceptional
schools of Sanandaj city in the academic year of 1401-1402. To determine the sample size,
Cochran's formula was used and the sample included 155 people who were selected by
simple random sampling. The criteria for the inclusion of people in the research were as
follows: suffering from a learning disorder, studying in the first secondary level, not
suffering from other psychological disorders based on the psychological files available in
the school, the consent of parents and students to participate in the research, criteria The
exit was also due to the lack of satisfaction of participating in the research and not
completing the questionnaires.

3. Results

The average and standard deviation of the variables of parental literacy, academic
enthusiasm and academic boredom: in table (3) the average opinions of the statistical
community are included in the dimensions of parental literacy and academic enthusiasm
and finally academic boredom. The results show that from the students' point of view, the
most important dimension of academic enthusiasm is related to the emotional enthusiasm
index "feeling of staying in the classroom" with an average of 3.79 and a standard deviation
of 1.81 and the emotional variable "love and interest in classroom activities" with an
average of 74. 3 and the standard deviation is 1.129. According to the students, the lowest
variable is related to the behavioral enthusiasm index of "paying attention to the classroom"
with a mean of 2.58 and a standard deviation of 1.130.

Cronbach's alpha is considered a traditional criterion for measuring reliability and
evaluating internal consistency. Cronbach's alpha value greater than 0.7 indicates
acceptable reliability. According to table (4), all these criteria are higher for the current
variables, which will indicate the appropriateness of the reliability of the research. However,
the composite reliability criterion in structural equation modeling is considered a new and
better criterion than Cronbach's alpha. According to table (4), the values of all variables are
higher than 0.7, which confirms the appropriate fit of the research measurement model. And
finally, the average variance criterion is extracted, which is the average amount of variance
shared by each structure with its indicators. According to table (4), the average value of
extracted variance greater than 0.5 shows acceptable convergent validity.

R2 values: The second criterion in fitting the structural equation model is the R2
coefficients, which represent the percentage of variance explanation of a dependent variable
by the independent variable. The three values are 0.19, 0.33 and 0.67 as criteria values for
weak, medium and strong values. As shown in table (6), the lowest value of R2 for the index
of economic literacy is 0.411 and emotional passion is 0.432, and the rest of the dimensions
are higher than 0.67, which indicates the strong fit of the structural model of the research.
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Table 1. The amount of coefficients R2

Variable R2 value Research Dimension Model R2 value
Economic Literacy 0.411
- Social Literacy 0.789
Cultural Literacy 0.731
Cognitive 0.760
Academic Enthusiasm 0.877 Emotional 0.432
Behavioral 0.795
Classroom 0.805
0.665 Learning 0.877

4. Discussion and Conclusion

The purpose of this study is to analyze the role of parents' literacy in academic enthusiasm
and academic boredom of students with learning disabilities in secondary school in
Sasandaj city. The obtained results showed that there is a positive and significant
relationship between parents' literacy and students' academic enthusiasm and academic
boredom, and the conceptual model of the research has a good fit. The results of the research
are in line with the results of Salehi (2015), Charusazi and Manochehri (2015), Ahmideh
and Al-Moadeb (2020). In explaining the results, it can be said that family and their literacy
are one of the important factors of learning and growth of children with learning disabilities.
Cultural literacy of parents has a significant impact on acceptance and non-acceptance,
comparison with other peers and reasonable expectations from children; Families with
favorable cultural, social, economic conditions, child rearing styles, etc., make their
children understand more about their culture and, as a result, play an important role in their
academic success (Arkhodi Ghale Noi et al., 2022). Also, social literacy of parents has
positive consequences. Parents who care about their children's academic success and follow
up their problems seriously in schools are a sign of their rich social literacy. Students whose
parents have low literacy do not follow up on their problems; but educated parents show
more responsibility towards their students' problems (Mohammadi et al., 2018). On the
other hand, if a family is unimportant to their children's issues or does not have a correct
view of this issue. In the long term, they find problems such as weak social development,
low self-esteem, self-concept problems, etc. Shahrakipour, Karimzadeh and Karamati
(2008). In general, it can be said that the level of parental literacy and family dynamics
contribute to the academic progress of students with learning disabilities (Arkhodi Ghale
Noue, 2022).
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Article history: Objective: Today, procrastination as a type of performance failure is the main focus of
Received 4 December 2023 psychological/educational research. In the current study, assuming a cognitive
Revised 18 April 2024 perspective, the relationship between metacognitive beliefs about procrastination and
Accepted 4 May 2022 decisional procrastination was investigated, considering the mediating role of self-
regulation in anxiety.
Methods: The statistical population of the present research consisted of all students
Keywords: studying at Yazd University in the academic year 2021-2022. 391 students, who were
Decisional procrastination, selected based on Cochran's formula and by cluster random sampling from three bachelor,

Metacognitive Beliefs about Master, and doctoral courses, completed questionnaires that measured the level of
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procrastination. To analyze the descriptive data and the correlation matrix of the research
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variables, SPSS software version 26 was used and, to test the hypothesis and the final
research model, AMOS software version 20 was used.

Results: The findings indicated that metacognitive beliefs (positive, f= 0.05 and p=
0.437; negative, f= 0.004 and p= 0.981) do not have a significant direct effect on
decisional procrastination; but metacognitive beliefs (positive, = -0.43 and p= 0.0001;
negative = -0.47 and p= 0.001) have a significant direct effect on self-regulation in
anxiety and also, self-regulation in anxiety (= -0.56 and p= 0.001) on decisional
procrastination. Also, self-regulation in anxiety mediated the relationship between
metacognitive beliefs and decisional procrastination.

Conclusions: In general, the current research findings are consistent with the decisional
conflict theory model and provide a theoretical basis for investigating procrastination as

an obstacle to learners' academic success.
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Extended Abstract

1. Introduction

In general, procrastination is conceptualized as a type of failure in self-regulation and a
deliberate tendency to delay behavioral activity (Ferrari, 2001). This negative structure and
ineffective form of delay, which is known as a common behavioral practice among people
and especially learners, carries destructive effects on the relationships and psychological
well-being of people, especially the academic and occupational performance of learners,
and creates obstacles to the successful completion of academic assignments and self-control
(Stober & Joormann, 2001). Procrastination has different types and according to various
theoretical approaches, it has been conceptualized in different ways so far, and a common
and chronic form of it, which means uncertainty caused by conflict in important decision-
making situations, is known as decisional procrastination (Janis & Mann, 1977). Therefore,
procrastination cannot be investigated and explained based on only one point of view, and
to achieve the totality and dynamics of this structure, it's necessary to integrate different
points of view. In this regard, Janis and Mann (1977, cited in Mann, 2016) introduce five
basic patterns of coping with conflict stress in important decision-making situations, each
of which is associated with a specific set of antecedent conditions and a specific level of
stress. Decisional procrastination, which is conceptualized as uncertainty caused by conflict
in decision-making situations (Janis & Mann, 1977), is one of these inconsistent and
common coping patterns among learners, which is predicted by a set of emotional and
cognitive changes.

According to the definition of procrastination based on a kind of failure in self-regulation
(Ferrari, 2001), self-regulation in learning is considered as one of the basic predictive
factors of this construct. Weinstein et al. (2016) consider self-regulated learning strategies
to include the thoughts, emotions, and internal actions of learners that they use to achieve
personal goals. In this regard, Cao (2012) acknowledges that self-regulated learners have a
high level of motivation, plan consciously and purposefully, and can manage their learning
efficiently; Therefore, it is not expected that they will frequently fall into the trap of
negligence. Inconsistent metacognitions, which are conceptualized under the title of
specific metacognitive beliefs about procrastination (Fernie et al., 2009, cited in Fernie et
al., 2016), are also another important and influential antecedent that play a role as strong
predictors of decisional procrastination. Therefore, In the current research, assuming a
cognitive perspective and in the form of a comprehensive structural model, self-regulation
learning strategies are considered a close and important antecedent of decisional
procrastination, as well as metacognitive beliefs about procrastination as another influential
antecedent.

2. Materials and Methods

The population of the current research, which is considered a part of
descriptive/correlational research, was formed by all students studying at Yazd University
in the academic year of 2021-2022 from all three study courses, undergraduate, graduate,
and doctorate. Using Cochran's formula and random cluster sampling, the research sample
size was 391 people (173 male and 218 female). The entry criteria included informed
consent to participate in the research. Participants completed questionnaires that measured
their metacognitive beliefs about procrastination (Fernei et al., 2009), their self-regulation
in learning (Weinstein and Palmer, 2002), and their reported level of decisional
procrastination (Mann et al., 1997). The reliability and validity of the tools were favorably
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evaluated and reported. To investigate the descriptive statistics and Pearson correlation
between research variables, SPSS software version 26 was used, and to evaluate the causal
relationship between variables, structural equation modeling was used using AMOS
software version 20.

3. Results

After examining the underlying assumptions of structural equation modeling to obtain
permission to enter the analysis, data analysis and testing of the assumed model were
performed using structural equation modeling, and the assumed model was largely
confirmed. The results of structural equation modeling showed that: although,
metacognitive beliefs about procrastination do not have a significant direct effect on
decisional procrastination (positive belief, f= 0.05 & p= 0.437; negative belief, f= 0.004 &
p=0.981); however, both positive (f= -0.43 & p= 0.0001) and negative (= -0.47 & p=
0.001) metacognitive beliefs about procrastination have a significant and negative direct
effect on self-regulation in anxiety, and also self-regulation in anxiety (f=-0.56 & p=0.001)
has a significant and negative direct effect on decisional procrastination. Also, in examining
the structural model of the research, all the required fit indices of the model were found to
be satisfactory and self-regulation in anxiety played a mediating role in the relationship
between positive and negative metacognitive beliefs about procrastination and decisional
procrastination. These findings provided a theoretical basis for examining decisional
procrastination as an obstacle to academic success and emphasized the vital role of self-
regulated learning strategies in predicting the tendency to delay in decision-making
situations.

4. Discussion and Conclusion

The current research was conducted to test a structural equation model with a causal order
in which a component of self-regulation learning, i.e. self-regulation in anxiety, played a
mediating role in the relationship between metacognitive beliefs about procrastination and
decisional procrastination. The assumed model was mostly confirmed. The conclusion was
that incompatible metacognitions, hinder rational and conscious decision-making processes
in important situations, by using the maximum of the individual's mental energy and the
necessary executive resources through the activation of chronic and worry-like thinking, to
solve internal problems (Frenie et al., 2009). Therefore, students develop negative self-
efficacy beliefs about themselves, and this leads to high levels of anxiety about their
academic performance (or low self-regulation in anxiety) and diverts students' attention
from assignments and academic goals and, as a result, it hurts motivation, and decision-
making about starting and completing assignments and strengthens indecisiveness and
procrastination (Frenie et al., 2016; Weinstein and Acee, 2018). Balkis and Duru (2016)
and DePalo et al. (2019) have also shown a negative relationship between cognitive and
metacognitive learning strategies with academic and decisional procrastination in their
studies, in line with these findings. Accordingly, it can be claimed that metacognitive theory
and strategic learning theory are vital and effective in understanding behaviors related to
delay.
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