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ABSTRACT
Article Info: [T The purpose of this study was to examine the structural equation model of metacognitive
Received: 19 Nov 2020 : awareness, self-efficacy and academic motivation with an attitude toward mathematics: by mediating
Accepted: 21 Oct 2020 ¢ therole of math anxiety in patients with LD.
Available Online: 01 Jan 2021 WIEHLEE The method of this study was correlation of structural equation model. The statistical popu-

lation of the present study included all students with special learning disorder selected from the 4th
to 6th grades of East Azarbaijan province who were studying in the first half of the academic year of
2017-18. The statistical sample included 213 students with a specific learning disorder selected from
the statistical community using simple random sampling method. They responded to math anxiety
guestionnaires, attitude toward math, academic motivation, academic self-efficacy and meta-cogni-
tive awareness questionnaires.

G The results of Pearson correlation coefficient showed there is a positive and significant relation-
ship between the attitudes toward mathematics and metacognitive awareness; between academic self-

Keywords: efficacy and attitude towards math; there is a positive and significant relationship between attitudes
Metacognition, Self- :  toward math with academic motivation. Also there is a significant negative relationship between math-
efficacy, Academic ematical anxiety with metacognitive awareness, academic self-efficacy, internal and external educational
motivation, Attitude motivation, perception of teacher's attitude and attitude toward mathematics.
towards mathemat- Also, the AMOS software bootstrap test showed that indirect paths of metacognitive strate-
ics, Mathematical : gies to attitudes toward mathematics through mathematical anxiety; academic motivation for attitudes
anxiety, Special learn- toward mathematics through mathematical anxiety and academic self-efficacy for attitudes toward
ing disorder ' mathematics through mathematical anxiety are fitted.
Extended Abstract abilities are developmental disorders that begin during
the school years and include learning difficulties in read-
1. Introduction ing, writing, and mathematics (Dehaene, Molko, Cohen
& Wilson, 2004). In addition to metacognitive awareness,
ccording to the American Psychiatric As- self-efficacy, and academic motivation directly affect atti-
sociation (2013), specific learning dis- tudes toward mathematics. Mathematical anxiety as a me-
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diating variable can affect the relationship between endog-
enous and exogenous variables. Mathematical anxiety is a
feeling of tension, fear, and panic that disrupts a person’s
mathematical performance (Ashkarft, 2002). Ashkerft and
Moore (2009) showed that increasing anxiety reduces sig-
nificantly performance. Kargar et al. (2010) reported that
mathematical performance is negatively related to math-
ematical anxiety. The researchers also found a negative cor-
relation between math anxiety and attitudes toward math.
Saricam and Ogurlu (2015) believe that metacognitive
awareness reduces anxiety. Legg (2009) also showed that
metacognition modulates anxiety. Researchers, on the other
hand, have examined the relationship between math anxi-
ety and academic self-efficacy. Kolomesic and Kolomesic
(2015) reported that lower levels of anxiety are associated
with high levels of self-efficacy. The aim of this study was
to investigate the structural equation model of the effect of
metacognitive awareness, self-efficacy, and academic moti-
vation on attitude towards mathematics by testing the medi-
ating role of mathematical anxiety in patients with learning
disabilities.

2. Methods

The present correlational study had a structural equation
model design.

Society, sample and sampling method

The statistical population included all students with city-
specific learning disabilities who were studying in 2019
(N = 368). The sample of the present study included 213
students selected using a simple random sampling method.
The following questionnaires were used to collect informa-
tion:

Math Anxiety Scale: This scale was developed by Balou-
Glo and Zolhart and includes 20 items.

Attitude to Mathematics Scale: this scale was first devel-
oped in 1986 by Fenma and Sherman. The questionnaire
consists of 18 questions and three components of confi-
dence in their ability to do math problems (questions 1 to 6),
the received mathematical usefulness ( questions 7-12), and
perception of the teacher’s attitude ( questions 18 to 13).

Academic Motivation Scale: this scale was developed by
Harter and includes 33 items. This tool is a modified form
of the Harter scale (1980, 1981) to measure academic mo-
tivation.

Academic Self-Efficacy Scale: This scale was developed
by Mcllroy and Bunting (2001) and has 10 items.
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Metacognitive Awareness Questionnaire of Study Strat-
egies: this scale was developed by Mokhtari and Richard
(2000) and has three subscales: general reading strategies,
problem-solving strategies, and study support strategies.

Methods: By referring to the centers of special learning
disorders in Tabriz, the measurement tools were imple-
mented.

Data were analyzed using descriptive statistics (mean and
standard deviation) and structural equation modeling by
AMOS software.

3. Results

Comparison of the fit indices of the proposed model and
the modified model showed However, in the initial proposed
model, the three fit indices of the model, including Chi-square
indices, adaptive fit goodness, and normalized fit index were
approved. However, the existence of other indicators showed
the incompatibility of the proposed model and the need to
modify the model. Therefore, two corrections were made to
correlate the path of variables and the path of errors. After
making changes and corrections, the model was tested again
and the results showed that all the fit indices of the modified
model confirmed the fit of the modified model. Also, stan-
dard coefficients of the paths showed that it is at the statisti-
cal level of P> 0.50, there were significant paths, including
the path of metacognitive strategies to the attitude towards
mathematics ($=0.52), the path of academic motivation to
attitudes toward mathematics ($=0.61), the path of academic
self-efficacy to attitudes toward mathematics ($=0.59), the
path of metacognitive strategies to mathematical anxiety
(B=0.49), the path of academic motivation to mathemati-
cal anxiety ($=0.56), the path of academic self-efficacy to
mathematical anxiety (=0.62), and the path of mathematical
anxiety to attitudes toward mathematics ($=0.48). In order
to evaluate the significance of intermediate relationships, the
Bootstrap test and AMOS software were used and the re-
sults showed that the lower limit and upper limit of indirect
paths do not affect metacognitive strategies to attitudes to-
ward mathematics through mathematical anxiety, academic
motivation to approach math lessons through math anxiety,
and academic self-efficacy to attitudes toward mathematics
through mathematical anxiety, and this indicates the signifi-
cance of these indirect paths. Therefore, the studied concep-
tual model had a good fit.

4. Discussion and Conclusion

Comparing the fit indices of the proposed model and the
modified model confirmed the fit of the model. To explain
the results of the present study, it can be said that at first,
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there was a significant relationship between metacognitive
strategies and mathematical anxiety. Also, there was a sig-
nificant relationship between mathematical anxiety and atti-
tudes toward mathematics. Anxiety can be considered as an
emotional state so that increasing stress and anxiety makes
a person’s attitude to mathematics more negative and calm-
ness and the lack of stress makes the attitude more positive.
Mathematical anxiety can be related to both variables of
metacognitive strategies and attitudes toward mathematics
as a mediating variable between the two. Because anxiety
is a reaction to the pressures of life, education and learn-
ing, especially in children with learning disabilities, can be
among the most stressful events. Children with learning
disabilities experience many emotional problems (Abrams,
1986). Despite the efforts made, the first limitation of the
present study is due to its correlational design and because
the data were collected from students in Tabriz; therefore,
caution should be exercised in generalizing the results to
other provinces of Iran. According to the model fit obtained
in the present study and in line with the effective mediating
role of mathematical anxiety, it is suggested to use different
interventions to reduce math anxiety.
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