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ABSTRACT

Article Info: The present research was conducted with the aim of developing a conceptual model for
Received: 2023/07/25 mathematical learning and providing cognitive activities to improve learning in students with mathematical

learning disorders in two steps.

The research method was qualitative and with thematic analysis approach. The studied population
included written sources related to mathematical learning disorders (MLDs) in Iran and abroad, between the
years 1967 -2021. In the first step, theoretical texts were selected by purposive sampling method and document
mining tool with the library method. 53 sources were examined and the data was saturated. The data was
analyzed according to Braun and Clark (2006) method and 235 codes were obtained. By reducing the codes, 80
base codes, 21 sub-concepts and 8 main concepts were extracted. The findings show that the 8 main concepts
of math learning included calculation operations, number position, measurement, understanding mathematical
language, time, problem solving, visualizing and comparing shapes, and money concept. The data and the
designed conceptual model were reviewed by 10 experts according to the validation criteria of qualitative
findings, whose reliability was equal to 0.97 based on the Holsti criterion. In the second step of the research, 44
cognitive activities improving math learning were matched with the 8 main concepts of math learning and were
validated by experts using content validity ratio (CVR) and content validity index (CVI).

The findings indicated that the conceptual model of math learning and cognitive concepts has 21
sub-concepts and 8 main concepts. The main concepts obtained include calculation operations, number
position, measurement, understanding mathematical language, time, problem solving, visualizing and
comparing shapes, and money concept. CVR was equal to 0.98 and CVI equal to 0.97 at a very favorable
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level.

The pattern obtained from the review of scientific texts in this research includes the main
Key words_: dimensions of mathematical learning and the cognitive activities presented in it which have the aspect of play
Mathe_mathal and entertainment can help mathematical learning. Therefore, since the understanding and learning of
Learning Disorder, mathematics is based on abstract concepts and these students have many problems in understanding abstract
Cognitive Activities, | concepts, it is suggested that the findings of this research be used to increase the positive attitude and enthusiasm
Thematic Analysis of students towards mathematics and deepen learning.

Extended Abstract

learning (American Psychiatric Association, 2013),

1. Introduction among them is mathematics learning disorder, with

pecific learning disorder is a type of the scientific name of dyscalculia (Myers et al.,
neuro-developmental  disorder  with 2015). Weakness in learning mathematics and
biological origin and affects people's applying numerical concepts (McCloskey, 2014 ;
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Rubel & McCloskey, 2021), difficulty in quantitative
calculations and understanding numeral relationships
in students are among the manifestations of this
disorder (American Psychiatric Association, 2013).
According to experts, MLD includes four components:
language skills (understanding mathematical terms
and converting written problems into mathematical
symbols), perceptual skills (recognition,
understanding symbols and sorting number arrays),
the ability to perform mathematical operations (basic
operations), and attention skills (copying shapes and
operational symbols) (Witzel & Mize, 2018). Sadock
reported the prevalence of learning disorder in
mathematics to be approximately one percent in
elementary school students (Sadock, 2007), so that,
one out of every five children with a specific learning
disorder are diagnosed with MLD.

Some studies showed a significant relationship
between mathematical learning disorders and deficits
in neuropsychological abilities (Pappas et al., 2018),
such as memory deficits (Gordon et al., 2018),
attention deficits (Wulf & Lewthwaite, 2016),
impaired phonological storage and deficits in
executive functions (Peng et al., 2022). On the
contrary, the presence and absence of deficits in
cognitive abilities are significantly effective in
improving academic performance (Altani et al., 2017;
Arbel etal., 2018). Since these skills are formed during
the students' educational stages and extend to their
youth, today, many theories are trying to analyze the
learning processes and problems of students to design
new solutions for addressing them (Kim et al., 2020).
First, the most important issue of this research is to
answer the question, what are the qualitative and
underlying problems of students with MLD and what
is its conceptual model? Second, this research aims to
provide cognitive activities to improve these problems
after discovering the underlying academic challenges
related to mathematical learning. Hence, the purpose
of this study was to develop a conceptual model of
mathematical learning and cognitive activities to
improve learning in students with special learning
disorders using a qualitative method.

2. Materials and Methods

This study was conducted using qualitative research
method with a thematic analysis approach. The
statistical population and research field included all
written sources in the field of math learning and MLD.
The participants in the specialized validation section
for the components obtained from the extracted model
were a group of experts in the field of psychology and
education of children with special needs, cognitive
psychology and special learning disorders, who had
relevant research and work records. Next, by searching
all the available databases, texts related to math
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learning and MLD were selected and obtained using
purposeful sampling method as well as the library
method and search in accessible texts. The tool for
collecting information was the analysis of theoretical
texts and backgrounds that could provide more
complete information to answer the research
questions. Therefore, all written sources related to
math learning and students with MLD were examined
until the data reached saturation. The data reached the
saturation limit by examining 53 written sources,
which showed the adequacy of the sample size. In
terms of time, the research included written texts and
researches that were conducted in the last 30 years
from 1370 to 1400 SH (local studies) and 1967 to 2021
A.D. (foreign studies). The process of data collection
and validation was done during one year.

3. Results

Theme format was used for data analysis (Abedi-Jaafari
et al, 2019). To answer the first question, 53 local and
foreign written sources were examined and due to data
saturation, further examination was disregarded. Two
hundered thirty five initial codes were obtained, and the
number of codes was reduced by categorizing and
organizing. Then, the basic codes, sub-concepts and
main concepts were identified and placed in the form of
themes.

The findings identified 44 cognitive activities related to
learning main mathematical concepts, which were
organized in 8 main classes and validated by experts. To
validate the data, in the first validation stage, based on
the researcher's self-review method, the qualitative data
were coded by two main researchers and revised
repeatedly. Finally, the validity of the qualitative
findings was measured using the Holsti method and was
equal to 0.97, which indicates the validity of the
findings. CVR and CVI were also calculated and
confirmed equal to 0.98 and 0.97, respectively.

4. Discussion and Conclusion

This research aimed to develop a conceptual model of
math learning in students with MLD and provide
cognitive activities to improve learning. To achieve
these goals, two stages were considered; first, all
available theoretical texts related to the subject were
reviewed. Then, in the first step of the thematic
analysis process, 235 primary codes were reduced to
80 basic codes. In the second step, 21 secondary
concepts and in the third step, 8 main concepts were
identified. Finally, the validity and reliability of the
obtained model was examined by psychometric
indices. In the second stage, cognitive activities were
developed to improve math learning in students with
MLD based on the model obtained, and its validity
was confirmed by experts. The obtained agreement
coefficients were also acceptable.
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Applying simple and attractive methods in education
will have significant and favorable effects on the speed
and depth of math learning in students with specific
learning disorders, especially math. Since improving
education and increasing learning depends on the
experiences and involvement of students in learning,
the use of activities that improve mathematical
learning leads to effective learning and teaching.
Moreover, learning can be facilitated and deepened
through simple and playful activities.

The limitations were long research process due to
qualitative approach and lack of access to some local
and foreign researches on the Internet. Thus, it is
suggested that future researchers search for other
themes in this field, and, teachers and therapists note
the findings of this study and benefit from the
cognitive improvement activities presented in this
research in the education of students with MLD.
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