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Background: Working memory is often considered as an active mental space that can be used to
store important information during mental activities

Aims: The purpose of the current study is to interpret the structural modeling of the effective factors
in promoting the working memory of students.

Methods: Identifying the effective factors on strengthening the working memory of students was
done through semi-structured interviews based on theoretical saturation with professors in the fields
of educational sciences and psychology. This study is based on the practical purpose and from the
perspective of the method; it is in the field of mixed studies with the inductive-comparative approach.
The validity and reliability of the interviews were confirmed by the method of relative content
validity and Cohen's kappa index using 2020 MaxQda software. In order to model the effective
factors on strengthening students' active memory, the opinions of secondary school teachers in
Mashhad in the academic year of 2022-2023 were used with the purposeful sampling method and
with the help of a questionnaire based on ISM matrices.

Results: Validity and reliability of the questionnaire were confirmed using content validity and test-
post-test method. The coding of the resulting data led to the identification of 14 effective factors on
strengthening the active memory of students. Modeling of the identified factors with interpretive
structural method led to the formation of seven levels, which were the most effective factors, creating
active memory folder, gamification and retelling skills, and placing new information in the context
of previous knowledge.

Conclusion: Therefore, in an effort to strengthen active memory, all factors should be considered
and planned to improve all of them.
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Introduction

Psychologists utilize the term “ working memory” to
describe students’ ability to maintain and mentally
process information in a short time (Hamzeh and
Helal, 2021). Working memory is a part of the
memory system that is utilized to store and
manipulate information in a short time to perform
cognitive tasks such as learning, reasoning,
perception, and thinking (Van Ed and Nobre, 2023;
quoted from Najari Alamouti, Peymani, Bahrami
Hidaji, Sodagar, and Havasi Somar, 2023). The term
“ working memory” refers to a system which is
responsible for manipulating and holding information
temporarily (Jafari, Arjmandnia, and Rostami, 2021)
and it is considered as a comprehensive system which
connects diverse actions and systems of long-term
and short-term memory (Alizadeh, Sharif Daramadi,
Abdolmohammadi, Rezaei, and Dastjerdi, 2019).
Students with a weak working memory face problems
to follow long instructions to do activities one after
another because they forget the instructions before
completing the entire sequence of actions.
Consequently, such students do not engage in class
activities at a normal speed. It often seems the
students do not pay attention to the class when they
have forgotten what to do (Westby, 2020). Working
memory is also utilized to help remember
complicated mental activities. By developing the
literature, the current study covers the research gap
using both qualitative and quantitative approaches.
Based on the above-mentioned materials, this study
aimed at interpretative structural modelling of
effective factors for improving working memory in
students.

Method

This is practical research using both qualitative and
quantitative approaches. By using a qualitative
method and an interpretative structural modelling, the
effective factors for improving working memory in
students were identified. To identify these factors,
professors in psychology and education sciences
having authentic academic articles and experts were
interviewed via semi-structured interviews. The
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snowball sampling was utilized to determine the
interviewees. Relative content validity index and
Cohen’s Kappa coefficient were utilized to
investigate the validity and reliability of the
interviews, respectively. After analyzing the data, the
relative content validity was 0/68 and reliability was
0/73 which shows the interviews are desirable. The
data were codified using MaxQda2020 software. As
a result, 14 components as effective factors on
improving working memory in students were
identified.

Results

According to Watson et al. (2019) students’ academic
achievement and success depend on their skills and
abilities to manipulate information in working
memory and check their improvement. Considering
that items such as comprehension, reading, and
mathematical calculation are managed by working
memory, improving skill training in students can
highly affect their working memory (Moeini,
Keshavarzi Arshadi, Hassanzadeh, and Gholamali
Lavasani, 2023).Based on the experts, improving the
capacity of information processing and dealing with
the environmental interfering factors are at the 6™
level. According to the Baddeley model (2000),
storage and processing are related to the phonological
loop and central executive, respectively. In the
Baddeley model, the central executive has an active
role in information processing (Carriedo, Elosua, and
Garcia-Madruga, 2011). This system is also
responsible for organizing and planning the cognitive
activities and actions related to direct attention to
prevent irrelevant information and unwanted actions.
The central executive is responsible for controlling
the flow of information and harmony among
subsystems of the working memory (Pozuelo, 2007).
This model shows that in contrast to abstract
processing, concrete processing affects the central
executive in individuals’ working memory. Because
preventing irrelevant information is one of the central
executive roles (Soheilfarid, Abbasi Soorrshjani, and
Gholamali  Lavasani, 2021). Teamwork and
meaningful connections are at the 5" level. Marking,
stress management, and standardization of
instructions are in the 4" level. As much as possible,
the instructions should be simple. Students can
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memorize short and clear instructions. Memory
retrieval is at 3™ level. Visualization facilities and the
importance of sketching steps are at 2" level. Using
visual facilities to visualize the information helps
working memory be active. Based on Astrom (2008),
the right hemisphere which crystalizes the visuo-
spatial working memory is in charge of recognition,
concentration, and visual imagery. In other words,
working memory and visual imagery affect each
other. For instance, students should be asked to
summarize course materials in tables or charts.

Conclusion

The results showed that visual imagery alongside
words can help improve working memory and make
it process and store information better. Using visual
reminders at home can also be effective. For instance,
when the students have problems with receiving
instructions to get ready, some photos of school
uniforms, school bags, and books should be taken and
observed. The results also showed that engaging
students' prior knowledge by new knowledge is the
most effective factor. In their study and in inhibition
multidimensional model including perceptual
inhibition, cognitive inhibition, and response
inhibition, Aydmune, Introzzi, and Lipina (2019)
define cognitive inhibition as a process to tune out
irrelevant information to the mind’s current state
which shows the special role of inhibitory control in
the working memory. To connect prior knowledge
and new information and concepts in students, a
discussion should be started. A conscious effort
should be made to connect prior and new knowledge
to improve the working memory. This study had some
limitations.
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