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Background: Now a days the utilization of Acceptance | Commitment and Emotion Regulation Strategy as a comprehensive treatment
plan has been discussed in both the prevention and the control of destructive and risky behaviors. Treatment based on Acceptance/
Commitment and Emotion Regulation was effective in both the improvement and the control of high-risk behaviors of students with
dyscalculia.

Objectives: The purpose of this study was to investigate the effectiveness of Acceptance and Commitment, and Emotional Regulation
training in high-risk behaviors of students with dyscalculia.

Materials and Methods: This research was experimental, with pre-test, post-test and a control group. The statistical universe of this study
included all sixth-grade male students in Ardabil city in the academic year of 2012-2013 (A.H.). The subjects of this study involved 800
sixth-grade elementary students in Ardabil province, selected using a multi-stage cluster sampling. From among them, 60 students with
dyscalculia were selected using random sampling method after the initial diagnosis by structured clinical interview and the Keymath
Mathematic test. Twenty pupil were selected for either the experimental or the control group. To collect data, the questionnaires of
"Keymath Mathematic test" and High-risk Behavior" were used.

Results: The results of Multivariate Analysis of Variance (MANOVA) showed that "Acceptance | Commitment and Emotion Regulation"
treatment trainings were effective in reducing high-risk behaviors, in a manner that they led to a reduction in negative emotions, self-
destructive and impulsive behaviors of students with math disorder (dyscalculia).

Conclusions: It can be concluded that teaching these skills to the students has been influential in enhancing awareness level and change
or positive attitude creation in the subjects. Therefore, it is essential to design and implement interventions based on "prevention caused
by the peer group, in collaboration with the parents either at the school or at home among the family members".
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1. Background

According to the definition of "Individuals with Dis-
abilities Education Act" (IDEA), learning disability is a
disorder in one or more basic of the psychological pro-
cesses that involve understanding a language or its use.
The disorder shows itself in the forms of disability in
listening, thinking, speaking, reading and writing, spell-
ing, and math calculations. However, it does not include
those learning difficulties primarily resulting from vi-
sual, hearing or mobility disabilities, mental retardation,
emotion disturbance, adverse environmental cultural or
economic conditions (1).

Mathematical ability is as important as reading is im-
portant in the human life. However, researchers believe

that the studies conducted regarding psychological pro-
cesses, for math competency, or underlying failures of
dyscalculia, have been much less than those conducted
to study the inability to read. Math disability (dyscalcu-
lia) prevalence is estimated to be between 5% to 8% (1).
Studies show that students with mathematics disabili-
ties have some fundamental problems such as verbal
problem solving and the related skills, diagnosis of ob-
vious information in problems, using selfregulation
and self-control approaches in homework performance
processes, and maintaining their attention till the end of
their homework. Learning disabilities cause difficulties
for students in social, emotional and educational fields,
where full understanding requires an attention to social,
emotional and behavioral scopes of individual's life (2).

Implication for health policy/practice/research/medical education:

Now a days the utilization of acceptance, commitment and emotion regulation strategy as a comprehensive treatment plan has been discussed both in
the prevention and control of destructive and risky behaviors. Treatment based on Acceptance, Commitment and Emotion Regulation was effective in
both the improvement and the control of high-risk behaviors of students with dyscalculia.
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High-risk behaviors are among the psychological vari-
ables which show possibly due to the inability of the stu-
dents in math learning. High-risk behavior is defined as
behavior that results in increasing and devastating physi-
cal, psychological and social consequences to the indi-
vidual. In adolescents these behaviors are strongly corre-
lated with each other and follow the Co-variation Model.
Presenting the term "Problematic Behavior Syndrome",

Mohammadi and Abadi (3) believe that categories of
high-risk behaviors include smoking, using drugs and
alcohol, dangerous driving and early sexual activity. The
results of a longitudinal study showed that from among
22 children diagnosed with learning disabilities in child-
hood, about 27% were delinquency cases aged between 17
and 18, and less than 10% had criminal records (3).

Among the treatments that can could reduce high-risk
behaviors of students with math learning disabilities ef-
fects, while they have not been considered by research-
ers, we could refer to Acceptance and Commitment
training as well as Emotional training. Accepting an im-
portant alternative to avoid in accordance with experi-
ence includes active and conscious acceptance of person-
al events related to the history of an individual. In fact,
the main goal of this treatment is making psychological
flexibility; meaning to create the capability of practical
selection from among different choices which is more
suitable (4).

Considering the novelty of this treatment method, no
research has examined its efficacy directly on improv-
ing the problems of students with dyscalculia. However,
regarding the efficacy of this treatment on reducing
social-psychological problems, along with the fact that
students with learning disabilities are also involved with
these troubles, it is expected that this drug could be ef-
fective in reducing the problems of this group of disor-
ders. Empirical evidences about the efficacy of therapy
based on Acceptance and Commitment in disorders like
psychosis (4), risky behaviors such as alcohol and drug
abuse, depression and social phobia have been identified
and determined.

Emotion regulation is among the trainings that its
educational aspects has less been used on children with
learning disabilities, especially those with dyscalculia
(5). Emotion regulation refers to the ability to under-
stand the emotions, modulating experience and ex-
pressing emotions (6). Adaptive emotion regulation is
associated with adaption, psychological well-being, and
positive social interactions. The study of psychologi-
cal studies and literature review indicate that emotion
regulation is an important factor in determining the
health and having good performance in social interac-
tions and reducing the risky behaviors. A little research
has been done in terms of interventions based on emo-
tion regulation.

A research conducted by Narimani and Rajabi (7)
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showed that antisocial and aggressive behaviors of stu-
dents with learning disabilities were significantly more
than ordinary students. Ghosh (8) in a study found
that the rates of behavioral problems in students with
learning disabilities were higher than that of ordinary
students. These students have difficulty in starting and
sustaining friendships, and these problems may lead to
loneliness, low self-esteem, depression and other psy-
chological-social problems. Lee and Tsang (9) showed
in a research that cognition and regulation of emotions
and training social problem-solving with cognitive
style improves significantly the performance of stu-
dents with learning disabilities in terms of increasing
social problem-solving, decreasing undesirable behav-
iors, aggression, isolation and also changing societal
goals. Moreover, Hayes (10) in his research entitled "Ac-
ceptance and Commitment and their Role in Adapta-
tion, Social-psychological Well-being of Children with
Behavior Problems" showed that Acceptance and Com-
mitment were associated with to social-psychological
well-being and improvement of social relationships of
children with behavior problems, and better adaptation
of them with relevant community. This issue is associ-
ated with high level of awareness.

As indicated in various researches, Acceptance and
Commitment training, in which mindfulness was its es-
sential component had been effective on variables such
as anxiety, depression, stress, health, adaptation and re-
duction of behavioral problems in children. Solaman (11)
showed in his investigations that cognitive interventions
was effective in increasing the understanding of social-
emotional behaviors and difficult children behaviors
modification with learning disabilities. And these inter-
ventions were the cause of increasing students' thinking
power concerning making theory and understanding
humor in social relationships.

In general, bearing in mind the long-term conse-
quences of mathematical disorder (dyscalculia) and its
increasing prevalence among school students and fun-
damental role of mathematics in modern life, proper
planning in their rehabilitation and remediating their
learning problems is necessary. In addition, if the disor-
der is diagnosed and treated in elementary schools, it
would be much less problems in adulthood. Otherwise,
the stricken individual may suffer from different prob-
lems in adulthood including compatibility, emotional
and social issues (10, 11).

Most significantly, considering different emotional
problems of this group of students, using given methods
in this respect is of high importance. Also, performing
few studies on this issue and the lack of research on the
effectiveness of these approaches on the emotional and
social problems of students with learning disability, us-
ing the results of this research in treatment, counseling
and providing basis for further researches are among the
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reasons for doing this study. Hence, in this study we are
seeking to answer the question: "Are Acceptance, Com-
mitment and Emotion Regulation therapies effective in
reducing risky behaviors of students with math learning
disabilities (dyscalculia)?"

2. Objectives

The purpose of this study was to investigate the effec-
tiveness of Acceptance and Commitment, and Emotional
Regulation training on high-risk behaviors of students
with dyscalculia.

3. Materials and Methods

This research is experimental pre-test and post-test
study with a control group. In this study, treatment
methods at three levels of treatment training based on
Acceptance and Commitment, Emotion Regulation and
lack of training (the control group) were considered as
active independent variable, and high-risk behaviors
as dependent variables. The statistical universe of the
study included all sixth grade elementary male students
in Ardabil city in the academic year 2012-13 (A.D). The
study sample consisted of 800 sixth-grade students in
Ardabil province, selected through a multi-stage clus-
ter sampling from among the sixth-grade elementary
school male students in Ardabil city. These students were
evaluated by key-math mathematics test and the cases
suspected to mathematical disorders (dyscalculia) were
being interviewed clinically in a structured way. Finally,
60 cases were simply and randomly selected from among
the students having math problems. Despite the fact that
in experimental investigations the minimum number of
sample should be 15 people (12), in this research 60 sub-
jects with mathematical problems (for each sub-group, n
=20) was selected as the research sample with the aim
of increasing external validity of the study. The inclusion
criteria for this study are as follow: 1-The sixth-grade el-
ementary student’s 2-Male Sex 3-Lacking comorbid be-
havioral disorders 4-Educated in the public schools. To
gather the data in the present study, we have used the
following tools:

3.1. Structured Clinical Interview for DSM-IV

Disorders

SCID is a semi-structured clinical interview being used
for the diagnosis of axis [ disorder according to the DSM.
In a study conducted by Beskow et al. SCID potential ben-
efits were tested for using in mental health clinic. The
study concluded that SCID could be used to ensure a reli-
able and accurate diagnosis (13).

3.2. Key-math Mathematics Test

Key-math Mathematics Test has been normalized by
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Kernolie, Natchiman and Prietchet in 1976. The test is
used to determine strengths and weaknesses in stu-
dents' knowledge in different fields of mathematics.
Reliability coefficient of this test was obtained as 0.80
using Cronbach's alpha (14). This test has been used in
order to identify students with dyscalculia (mathemat-
ics disorder).

3.3. High-risk Behavior Questionnaire

In order to determine the prevalence rate and iden-
tify protective-incentive factors of risky behaviors, in the
present study we used Mohammadi's high-risk behavior
questionnaire (3). This questionnaire has 38 questions.
Each oneis graded on the basis of the 5-degree Likert scale
("totally disagree" to "totally agree"). The scale includes
seven components (tendency to narcotics, tendency to al-
cohol, tendency to violence, tendency to relationship and
sexual behavior, tendency to heterosexual relationship,
and tendency to dangerous driving). Psychometric prop-
erties in the standardized version of Mohammadi are
promising concerning the difference diagnosis among
the groups. Face validity of the questionnaire has been
reported as equal to 0.77 by Rajabi and Cronbach's alpha
coefficient as 0.67.

3.4. Implementation Method

After coordination and permission, Key-Math mathe-
matics test was completed by the study’s sample students.
The subjects with high scores were identified and clini-
cally interviewed. Then the students with math learning
disabilities (dyscalculia) were randomly assigned to two
experimental groups and one control group. Justifying
the subjects and expressing the objectives, the subjects
were requested to participate in the treatment course of
this disorder.

Before starting the training methods, all three groups
under study were be pre-tested and were asked to com-
plete the predetermined questionnaires. The duration
of therapy sessions in each treatment method was eight
sessions, each lasting for one and a half hour. It was per-
formed in groups once a week, in an area determined by
the Department of Ardabil City Education. After complet-
ing the course of training, the treatment and control
group were post-tested.

Finally, the collected data was analyzed by multivariate
analysis of variance (MANOVA). In addition, assurances
about information confidentiality and freedom of choice
for taking part in the study were among the ethical prin-
ciples which driven the research.

3.5. Intervention Methods

The intervention method has shown in the form of a
Table 1 below.
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Table 1. Intervention Methods

Treatment Based on Acceptance and Commitment

First Session

Conducting Pre-test, acquainting group members with each other, with therapist, and general treatment plan and the sessions.
Emotion Regulation Training

First Session

Conducting Pre-test, communication and conceptualization.

Second and Third Sessions

Understanding the therapeutic concepts of ACT (mental flexibility, psychological acceptance, emotional awareness, cognitive
isolation, self-image, personal stories, values clarification and acting with responsibility)

Emotion Regulation Training
Second Session

Review of the previous session; Training "awareness of positive emotions" (happiness, interest and love ), paying attention to the
positive emotions, and the need to use them along with the examples in the form of visualization, home assignments, writing
positive main emotions and registering them in the associated form.

Third Session

Review of the previous session; Training "awareness of negative emotions" (Anxiety, sadness, anger and hatred), paying attention
to the negative emotions, and the need to use them along with the examples in the form of visualization, home assignments, writ-
ing negative main emotions and registering them in the associated form.

Fourth and Fifth Sessions

Focusing on enhancing mental awareness and training accountability and appropriate exposure with the subjective experience,
defining target and attempting to achieve it.

Emotion Regulation Training
Fourth Session

Review of the previous session; Teaching to accept and embrace positive emotions and accept positive emotions without judg-
ment and its positive and negative effects, homework assignments and surveying parents and close friends regarding low or high
levels of positive emotions, and registering them in the associated form.

Fifth Session

Teaching the fourth session, but for negative emotions along with home assignment of the same session regarding negative emo-
tions.

Sixth and Seventh Sessions

Using the learnt, providing feedback by the group and the therapist.
Emotion Regulation Training

Sixth Session

Review of the previous session; Training of re-evaluation and expressing positive emotions, Training of subjective experience of
positive emotions in the form of visualization (happiness, interest and love), mental inhibition, and training suitable expression
of these emotions.

Seventh Session

Training of re-evaluation and expressing negative emotions, Review of the previous session, Training of subjective experience of
negative emotions (anxiety, sadness, anger and hatred), inappropriate expression, and inhibiting inappropriate expression of
these emotions.

Eighth Session

Conclusion and conducting post-test
Emotion Regulation Training
Eighth Session

Concluding the educational sessions and conducting post-test.
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4.Results

Mean and age standard deviation (Mean % SD) of stu-
dents with math problems (dyscalculia) in the test and
control groups were (12.28 + 1.63), and (11.67 £ 1.35), re-
spectively.

As it can be seen in Table 2, (Mean and standard de-
viation) of pre-test total score of high-risk behaviors in
students with math problems (dyscalculia) in educa-
tional department of treatment based on Acceptance
and Commitment, the Emotion Regulation and control
group therapy are equal to (115.87 £12.32), (117.34 £ 13.45),
and (119.67 £13.89), respectively.

The results of Wilks’ Lambda test indicated that the
group effects on the composition of high-risk behaviors’
components was significant error [Wilks, F (12, 543) =
0.124,P < 0.001].

The above test could allow the use of multivariate
analysis of variance (MANOVA). The results showed that

there was a significant difference at least between one
of the investigated variables existed in the two studied
groups. Before using parametric test of covariance anal-
ysis to meet its assumptions, the Box’s and Levene’s tests
were used. According to the Box’s test which has not
been significant for any of the variables, the condition
of variance/covariance matrix homogeneity has prop-
erly been observed (Box =19.745, F=2.14, P = 0.34).

The results of Table 3 show that there is a significant dif-
ference between the mean scores of tendency to narcot-
ics (F=11.67), tendency to alcohol (F = 9.231), tendency to
violence (F = 13.23), tendency to relationship and sexual
behavior (F = 12.42), tendency to heterosexual relation-
ship (F = 8.98), and tendency to dangerous driving (F =
6.212) in experimental groups of training “Acceptance
and Commitment” and “Control Group” (R < 0.001). In
other words, the training of Acceptance/Commitment
and Emotion Regulation Training therapy has reduced
the components of high-risk behaviors.

Table 2. The Mean and Standard Deviation of High-Risk Components in Acceptance and Commitment Training Pre-Test and Post-Test

and Emotion Regulation and Control Group

Acceptance and Commitment, Emotion Regulation, Control Group,
Mean +SD Mean + SD Mean + SD

Tendency to narcotics

Pre-test 23.95+3.4 24.17+3.14 24.17+3.12

Post-test 21.14 £2.89 21.43+3.01 23.17+3.14
Tendency to alcohol

Pre-test 22.32+2.88 21.69 £2.54 2219 +£2.45

Post-test 17.87+2.34 16.32+2.34 21.34+2.23
Tendency to cigarette smoking

Pre-test 1712 £1.89 17.1£1.65 18.9£2.08

Post-test 14.32+1.54 14.52+£1.23 17.46 £2.03
Tendency to violence

Pre-test 18.38+2.3 19.49 £2.03 19.32 +£2.65

Post-test 14.67 £1.87 13.68 £1.89 18.65 +2.56
Dangerous relationship and sexual behavior

Pre-test 13.19 £1.17 13.65 +1.22 1438 £1.87

Post-test 9.48 +1.14 10.69 £1.13 13.76 £1.68
Tendency to heterosexual relationship

Pre-test 14.73+2.1 13.87+1.62 15.65+£1.49

Post-test 11.55+2 10.86 +1.49 14.32+1.33
Tendency to dangerous driving

Pre-test 17.65 £ 2.12 16.43£2.03 16.76 £1.88

Post-test 14.33£1.97 13.51+1.87 15.67£1.76

Total score
Pre-test 115.87£12.32

Post-test 105.18 £10.68

117.34 +13.45
106.17 £10.87

119.67 £13.89
111.96 £11.05
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Table 3. Results Of Multivariate Analysis Of Variance (MANOVA) To Compare The Difference Between The Pre-Test And Post-Test Of
High-Risk Behaviors Component Scores In Three Experimental Groups Of Training "Acceptance/Commitment", Emotion Regulation

Training And "Control Group"

Dependent Variable ss’ df’ MSs" F P
Tendency to narcotics 131.49 2 131.49 11.67 0.001
Tendency to alcohol 112.45 2 112.45 9.231 0.001
Tendency to violence 231.23 2 231.23 13.23 0.001
Tendency to relationship and sexual 203.46 2 203.46 12.42 0.001
behavior

Tendency to heterosexual relationship 108.72 2 108.72 8.98 0.001
Tendency to dangerous driving 198.33 2 198.33 6.212 0.001
High-risk behaviors 276.98 2 276.98 132 0.001

* Abbreviations: SS, sum of squares; MS, mean square; df: Degree of Freedom

5. Discussion

The purpose of the present study was to determine the
effectiveness of Acceptance and Commitment trainings
and Emotion Regulation on high-risk behaviors of stu-
dents with dyscalculia (math learning disability).

The results showed that treatment based on Acceptance
and Commitment is effective on the improvement and
control of high-risk behaviors of students with dyscalcu-
lia. Compared with the control group who were on a wait-
ing list, the experimental group who received treatment
based on acceptance and commitment, showed a more
consistent and more significant improvement in the de-
pendent variable. The results of this study are consistent
with other research findings (15).

In explaining these findings, we can say that "accep-
tance", which is often considered a form of mindfulness,
is awareness of each thought, simply and without details,
in the absence of judgment, prejudice, and present-ori-
ented. In this way, thoughts, feelings and sensations are
accepted as they are (16).

In fact, the treatment program teaches patients to re-
evaluate behaviors those do not directly threaten life, but
menace the sound quality of life and tries to find flexible
solutions to apply some changes in these conditions. This
is a chance and an opportunity for the patients to receive
the first stage of therapy with a commitment to change.
For instance, among the behaviors that threaten the qual-
ity of life we can refer to the following:

Excessive impulsivity, fearless driving, unrestrained sex-
uality, keeping on destructive and dysfunctional interper-
sonal behaviors, high-risk behaviors, substance abuse, and
interpersonal problems associated with lack of emotional
control and leads to behaviors which menace the individ-
ual quality of life level. During the treatment, the therapist
instructs the patient about traumatic properties of these
behaviors. She/he explains the reason why the treatment
invading behaviors have to be stopped.
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Therefore, in dealing with such behaviors, foremost the
patient must be committed to changing herself/himself.
Moreover, she/he should accept that she/he holds these
behaviors and only she/he has the ability to change them.
The patient and therapist discuss the issue or problem
and focus on the solution to experience new emotions.
This treatment gives a person the second opportunity to
view, describe and explain emotional states without any
judgment.

In this way, the therapist is mostly focused on guiding
the patient towards the full consciousness and the pa-
tient takes the responsibility.

The therapist encourages the patient to experience
perfectly the thoughts and emotions associated with a
particular thinking, feeling or behavior, without sup-
pressing them, making value judgments about, and expe-
rience the secondary emotions such as shame and guilt
after experiencing this behavior, thought and emotion
(17).

The results also showed that students who had received
treatment based on emotion regulation, compared with
their counterparts in the control group not receiving any
treatment could better control their emotions. These re-
sults are consistent with other research findings (18).

Empirical researches conducted in this area have shown
that people with thrill-seeking behavior, impulsivity and
risky behaviors were more successful to control their ru-
minative thoughts, tempting narcotics, aggression and
anxiety when they had participated in a treatment course
of emotion regulation skills.

Therefore, using emotion regulation strategies at pres-
ent as a comprehensive treatment plan has been dis-
cussed both in the prevention and control of destructive
and risky behaviors. To explain these findings, one could
say that the difficulty in self-regulation of emotions or in-
ability to cognitive processing of emotion regulation or
proper revealing of emotions (19), in other words, lack of
perception possibility and evaluation of emotional infor-
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mation in cognitive processes confuse and frustrate the
individual emotionally and cognitively.

On the other hand, the empirical evidences show that
parents having close relationships with children create
more positive emotions in them (20). These emotions
(excitement) influence the variables of self-esteem and
self-concept and this inhibits the formation of negative
emotions in unfortunate situations.

On the other hand, when parents do not express their
emotions properly, and not only do not support their
child in situations where he/she fails, but also make use
of contempt and reproach, the child will not be able to
identify the emotions properly. This is called Alexithymia
in psychology. They only see themselves in situations,
and relate their success to the situations, and not to their
capabilities. Moreover they relate their failures to indi-
vidual factors.

In explaining these findings, we can say that "parenting
style", which is associated with high control or rejection,
leads to the development of anxiety and depression in
children through the growth of non-functional cognitive
schemas that are biased towards the risk and negative
consequences (21).

This causes the individual to turn to high-risk and inap-
propriate behaviors in order to get rid of these emotions
and reset them, since substance abuse, alcohol and in-
trapersonal difficulties because a person to be freed mo-
mentarily and there will be a world of calm and receptive.
In a practical point of view, this research could have bilat-
eral effects on family psychology as well as educational
psychology.

The findings of this study could aid Education and
Higher Education officials to improve learning problems
and impulsive behaviors of these students. Considering
the role of family and parenting processes in positive
emotions, negative emotions and emotion regulation of
these students, the necessity of holding special training
courses for parents and the necessity of creating closer
relationship between family and school to optimize the
performance of students in mathematics in education
system is very important.

The study is about Ardabil city students, and the stud-
ied sample includes elementary school male students.
Therefore, the generalizability of the results is limited.
Lack of follow-up, the time limit for providing educa-
tion, and lack of control associated with pre-test effects
are among the other limitations of the present study.
It is suggested that future researches should consider
these issues.
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