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Abstract

The study aims to examine the impact of long-term memory on the information processing
during the learning process among undergraduate students in Malaysia. The study
investigates the relationship among long-term, sensory, short-term, and working memory by
means of a quantitative survey conducted to 212 students representing various educational
levels and fields. Research findings indicate that long-term memory plays a crucial role in
recalling previous experiences and memorised material, which is necessary for successful
learning. Enhanced understanding and retention are greatly facilitated by sensory memory,
particularly by visual and tactile signals. Short-term memory facilitates rapid retention, crucial
for everyday learning activities, whereas working memory provides assistance in sustaining
focus and arranging tasks. Furthermore, the study reveals robust positive associations
between long-term memory and sensory (r = 0.601), short-term (r = 0.621), and working
memory (r = 0.669), therefore highlighting their interdependence in the process of learning.
The findings indicate that the incorporation of multisensory approaches and the
reinforcement of memory structures using customised teaching techniques can enhance
student achievements. Further research should be considered to examine the effectiveness
of multisensory learning interventions, the contribution of technology in improving memory,
and the influence of cognitive load on memory mechanisms within educational contexts.
Keywords: Long-Term Memory, Sensory Memory, Short-Term Memory, Information
Processing, Learning

Introduction
Background of Study

The influence of long-term memory on information processing and learning has been
a topic of increasing interest in educational psychology. Long-term memory, which
encompasses an individual's accumulated knowledge and experiences, has been recognized
as a crucial component in the cognitive processes involved in learning and information
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retention. This is particularly relevant in the Malaysian educational context, where
researchers have sought to understand how the interplay between long-term memory and
short-term memory can be leveraged to enhance student learning outcomes.

Recent studies have highlighted the importance of considering long-term memory as
an integral part of the information processing system, rather than viewing it as a separate
entity. Cowan and Chen's work has emphasized the need to account for rapid long-term
learning that occurs during short-term memory tasks, as this can explain the retention of new
associations (Cowan, 2019) .Similarly, Cognitive Load Theory, as described by Sweller et al.,
underscores the critical role of long-term memory in transforming an individual's ability to
function by storing information for later use (Sweller, 2022).

The influence of long-term memory on short-term memory performance has also been
examined, with studies such as that by Jones et al. demonstrating that performance on short-
term memory tasks can be predicted by simple associative learning based on an individual's
linguistic environment (Jones & Macken, 2018). These findings suggest that a comprehensive
understanding of the interplay between long-term memory and information processing is
necessary to develop effective instructional strategies and enhance student learning in the
Malaysian education context.

Statement of Problem

While the influence of memory on information processing has been widely
acknowledged, recent research highlights a need for a more integrated understanding of how
different memory systems interact and contribute to learning. Several studies in the past five
years have investigated the role of prior knowledge in learning specific subjects. For instance,
a study performed by (Vogel & Schwabe, 2016) explored how stress can impair memory
retrieval and updating, emphasizing the critical link between emotional states and effective
learning. Additionally, (Reber & Rothen, 2018) argued for aligning educational technology
with cognitive neuroscience principles of learning and memory, highlighting the need to
consider how our brains process information when designing learning tools.

However, these studies often focus on specific content domains or technological
applications, limiting the generalizability of findings to broader learning processes.
Furthermore, research tends to examine individual memory systems in isolation, neglecting
the dynamic interplay between them. For example, while working memory's role in processing
new information is well-documented, less is known about how long-term memory influences
the selection and organization of information within working memory during learning.

Objective of the Study and Research Questions
The objective of this study is to investigate the perception of learners regarding their
utilisation of learning strategies. This research gap necessitates a more holistic approach to
understanding the multifaceted relationship between memory and learning. This study aims
to address this gap by investigating the following research questions:
e How does long-term memory influence learning? This question explores how prior
knowledge and past experiences stored in long-term memory shape the processing,
organization, and retention of new information.
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e How does sensory memory influence learning? This question examines the role of
sensory memory in capturing attention, filtering relevant stimuli, and facilitating the
initial encoding of information.

e How does short-term memory influence learning? This question investigates how the
limited capacity and duration of short-term memory impact the encoding and retrieval
of information during learning.

e How does working memory influence learning? This question explores how the active
processing and manipulation of information within working memory contribute to
learning, problem-solving, and knowledge construction.

e Is there a relationship between Long-Term Memory in Information Processing? This
qguestion seeks to clarify the dynamic interplay between long-term memory and
information processing, examining how long-term memory guides attention,
influences encoding strategies, and supports the integration of new knowledge into
existing schemas.

By addressing these interconnected research questions, this study aims to provide a more
comprehensive understanding of how different memory systems contribute to effective
learning. This knowledge will inform the development of evidence-based pedagogical
practices that optimize information processing and promote meaningful learning in the
Malaysian education context.

Literature Review
Problems in Learning

Learning difficulties can often be attributed to challenges in effectively processing and
retaining information. One significant obstacle is the ability to maintain selective attention,
focusing on relevant information while filtering out distractions. Students with limited prior
knowledge in a particular subject may struggle to identify and attend to key information,
hindering their ability to encode and retain new knowledge. Encoding, the process of
transforming information into a storable format, and retrieval, accessing that information
later, are both heavily influenced by long-term memory. New information aligning with
existing schemas is encoded more easily, while retrieval becomes challenging when
information lacks meaningful connections to prior knowledge. Furthermore, working
memory, responsible for actively processing information, has a limited capacity. When
overloaded, learning is hampered, highlighting the need for strategies to manage cognitive
load and optimize working memory function.

Information Processing

Information processing models, such as the one proposed by Atkinson and Shiffrin,
provide a framework for understanding how information is acquired, processed, and stored
(McLeod, 2007). This model typically involves a series of stages, starting with sensory memory,
which briefly holds incoming sensory information, playing a crucial role in filtering and
selecting relevant stimuli for further processing. Information then enters short-term memory,
where it is held for a limited duration. This stage, characterized by its limited capacity,
necessitates strategies like chunking information or transferring it to long-term memory for
effective learning. Building upon short-term memory, working memory emphasizes the active
processing and manipulation of information. Baddeley's model of working memory, with its
components of the phonological loop, visuospatial sketchpad, and central executive,
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highlights the dynamic nature of this system. Finally, long-term memory serves as a vast
repository for knowledge, skills, and experiences, with information organized semantically
through interconnected networks of related concepts. Effective learning involves not only
storing information in long-term memory but also developing efficient retrieval pathways to
access that information when needed.

Past Studies on Information Processing

The previous research performed by (Jamaludin, 2022) investigates the mechanisms
of information processing and memory in learning. The study explores how the characteristics
of initial information influence sensory responses, storage in sensory memory, and transfer
to short-term and long-term memory. While the exact number of respondents is not specified,
the study examines individuals exposed to various stimuli, including psychophysical,
emotional, discrepant, and manding stimuli. Utilizing the framework of working memory, the
research focuses on the Central executive control center, phonological Loop area, Episode
buffer, and Visuo-spatial Sketch Pad to understand information processing and storage. The
findings indicate that cognitive load and Cognitive Fit Theory significantly influence working
memory, impacting how information is processed and stored. Ultimately, this research
emphasizes that a deeper understanding of information processing and memory mechanisms
can lead to improved learning strategies and educational practices by optimizing cognitive
processes for enhanced information retention and recall. The research gap in this study
pertains to the need for further exploration into the specific influence of long-term memory
in the learning process. While the paper extensively discusses the role of working memory,
cognitive load, and Cognitive Fit Theory in information processing and memory, there is a lack
of focus on the distinct impact of long-term memory. Understanding how information
transitions from working memory to long-term memory and the factors that facilitate or
impede this transfer is crucial for a comprehensive comprehension of memory processes.
Investigating how different stimuli affect encoding and retrieval in long-term memory could
offer valuable insights into memory consolidation and retention. Additionally, examining
individual differences in long-term memory capacity and their interaction with working
memory mechanisms could provide a more holistic understanding of memory function in
learning contexts. By delving into the role of long-term memory in information processing,
future research could enhance strategies for optimizing memory retention and retrieval in
educational settings.

The research performed by (FOURIE & SCHLEBUSCH, 2022) investigates how students
process information and the factors impacting their information processing abilities within a
classroom setting. Focusing on 650 Grade 11 learners across 20 schools in the Fezile Dabi
Education District, Free State province, the study employed a quantitative approach using
guestionnaires to gather data. The findings reveal that factors such as age, home language,
language of learning and teaching, and average class size have a significant influence on
learners' capacity to process information effectively. However, the study also indicates that
there is no statistically significant difference between certain variables, including age, home
language, language of learning and teaching, average grades obtained, and learners' average
class size, in relation to information processing ability. While the study briefly touches upon
different memory systems and encoding strategies, it does not delve deeply into how the
consolidation of information into long-term memory impacts overall cognitive processing
efficiency. The paper emphasizes the importance of accurate perception, prior knowledge,
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and cognitive activities like schema activation and imagery but lacks a specific connection to
the influence of long-term memory on storing and retrieving information for learning.
Therefore, there is a gap in understanding how long-term memory mechanisms contribute to
the effectiveness and optimization of information processing in educational settings,
highlighting the need for further research in this area to enhance teaching and learning
practices.

The research performed by (Krivec & Guid, 2020) investigates the impact of contextual
factors on information processing, specifically within the game of chess(The geometry of
expertise, 2014). While the exact number of participants remains unspecified, the study
focuses on individuals engaged in chess playing. To examine this, researchers utilized a
modified chess program designed to manipulate contextual variables such as information
dispersion, deviation, complexity, and positivity within each chess position. The study's
findings reveal that higher levels of dispersion and complexity, coupled with lower positivity
in the presented information, resulted in less efficient information processing. These results
align with established theories like cognitive load theory, ACT-R theory, and the positivity
effect, further reinforcing the understanding that external factors can negatively impact
information processing and working memory. The study also supports the notions that
frequently encountered information is easier to recall, and that positive information enjoys
enhanced memorability. The implications of this research extend to practical applications
such as the development of intelligent tutoring systems and the design of more effective
human-computer interaction systems by providing valuable insights into how contextual
elements influence information processing efficiency.

Most of Studies have shown that long-term memory can influence the selection and
organization of information within working memory. This interplay is crucial for
understanding how prior knowledge shapes the processing of new information. Despite these
advancements, a more integrated understanding of how different memory systems interact
and contribute to learning is needed. This study aims to address this gap by examining the
specific roles of sensory memory, short-term memory, working memory, and long-term
memory in the learning process, with a particular focus on how these systems interact to
support the acquisition, processing, and retention of new information.

Conceptual Framework

Figure 1 shows the conceptual framework of the study. This study investigates the
Influence of Long-Term Memory in Information Processing. In order for learners to store
information in their long-term memory, they need to transform the knowledge that they have
stored from their short-term memory (Rahmat, 2020). In addition to that, this study adopts
the three types of information processing by (Miller, 1956) such as sensory memory, short-
term memory and long-term memory. Next, the framework also adapts the concept of
working memory by (Aben et al., 2012). The journey of information processing for learning
involves a dynamic interplay of distinct memory systems. Sensory memory, the initial
gateway, briefly captures raw sensory input from our environment. This vast but fleeting store
holds information for milliseconds, allowing us to selectively attend to relevant stimuli. Short-
term memory, our conscious workspace, receives information from sensory memory through
attention. With a limited capacity and duration (around 20-30 seconds), it allows us to hold
and manipulate information actively, like a mental sketchpad. Working memory, a key
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component of short-term memory, enables us to not only store but also process information,
supporting complex cognitive tasks like reasoning and problem-solving. Finally, long-term
memory serves as our vast and enduring repository of knowledge, skills, and experiences.
Through encoding and retrieval processes, information from short-term memory can be
integrated into long-term memory for later use, forming the foundation of our understanding
and learning.

SENSORY
MEMORY
LONG-TERM
MEMORY
WORKING SHORT-TERM
MEMORY MEMORY

Figure 1 - Conceptual Framework of the Study-
Influence of Long-Term Memory in Information Processing

Methodology

This quantitative study is done to explore perception of information processing among
undergraduates. A purposive sample of 212 participants responded to the survey. The
instrument used is a 5 Likert-scale survey and is rooted from (Miller, 1956) and (Aben et al.,
2012) to reveal the variables in Table 1 below. The survey has 4 sections. Section A has items
on Sensory memory. Section B has items on Short-term memory, Section C has items on Long-
Term memory while Section D has items on working memory.
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Table 1
Distribution of Items in the Survey
SECTION | TYPE OF TYPE OF SUB-
INFORMATION MEMORY COMPONENT
PROCESSING
A Sensory Memory Echoic memory 2 6 .758
Miller (1956) Iconic memory 3
Haptic memory 1
B Short-Term Phonological 2 6 771
Memory Spatial 2
Miller (1956) Visual 2
C Long-Term Memory | Declarative or Episodic 2 6 .820
Miller (1956) Explicit Memory | Memory
Semantic 3
Memory
Non-Declarative | Procedural 1
or Implicit Knowledge
Memory
D Working Memory Central Executive 3 7 .852
(Aben,et.al. (2012) | Visuospatial 2
Sketchpad
Phonological 1
Loop
Episodic Buffer 1
Total number of items | 25 .923

Table 1 further outlines the survey's reliability. An analysis using SPSS was conducted to
determine the Cronbach alpha for each variable. The research indicates that the Cronbach
alpha coefficients for Section A - Sensory Memory, Section B - Short-Term memory, Long-Term
memory, and Working Memory are 0.758, 0.771, 0.820, and 0.852, respectively. These levels
of dependability suggest that the chosen instrument is very reliable. Further analysis using
SPSS is conducted to present results that address the research goals of this study.

Findings
Findings for Demographic Profile

Table 2

Percentage for Gender
1 Male 51%
2 Female 49%

The survey results indicate a nearly balanced gender distribution among the
respondents. As shown in Table 2, specifically, 51% of the participants identified as male,
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while 49% identified as female. This close to equal representation suggests that the findings
of the study are not significantly biased towards one gender, thereby enhancing the
generalizability of the results across both male and female respondents.

Table 3

Percentage for Discipline
1 Science & technology (pure Science) 62%
2 Non-Science (Social Science 38%

Regarding the academic disciplines of the respondents, the survey results show a notable
difference in representation between science and non-science fields as presented in Table
3. 62% of the participants are from Science & Technology disciplines, which include pure
sciences, indicating a higher interest or relevance of the study's topic within this group.
Conversely, 38% of the respondents are from Non-Science disciplines, such as Social Sciences.

Table 4

Percentage for Level of Study
1 Foundation 9%
2 Diploma 39%
3 Degree 34%
4 Master 7%
5 Phd 11%

As shown in

Table 4, the survey results reveal a diverse range of educational levels among the
respondents. Nine percent of the participants are in the Foundation level, 39% are pursuing a
Diploma, 34% are enrolled in Degree programs, 7% are undertaking Master's studies, and 11%
are PhD candidates. This distribution indicates that the majority of the respondents are at the
Diploma and Degree levels, representing a significant portion of the student population
engaged in tertiary education.

Table 5

Percentage for Age
1 18-25 80%
2 26-32 5%
3 33-40 7%
4 41 and above 8%

The age distribution of the respondents is heavily skewed towards younger individuals. As
presented in

Table 5, eighty percent of the participants are aged between 18-25 years, 5% are aged
between 26-32 years, 7% are aged between 33-40 years, and 8% are aged 41 years and above.
The predominant age group (18-25 years) suggests that the findings are primarily reflective of
younger students, who are likely to be in the earlier stages of their higher education journey.
The relatively smaller percentages of older age groups highlight a less significant
representation but still offer valuable insights into how learning strategies may evolve with
age and experience.
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Findings for Long-Term Memory

This section summarises data to address research question 1, which investigates the
impact of long-term memory on the learning process. Table 6 presents the mean scores for
various aspects of long-term memory and their influence on the learning process.
Respondents indicated a strong ability to remember information about recent past events and
past experiences, both with a mean score of 3.6. Similarly, recalling facts about the things
around them and how things are done also received a mean score of 3.6, indicating that these
abilities are consistently applied in learning contexts. The ability to recall words and their
meanings was slightly lower, with a mean score of 3.4, suggesting that this aspect might be a
bit more challenging for some respondents. However, the highest mean score of 3.7 was for
recalling information that has been memorized, highlighting the significant role of
memorization in the learning process. Overall, these results suggest that long-term memory
plays a crucial role in various facets of learning, particularly in recalling memorized
information and past experiences, which are essential for effective information processing
and application in educational contexts.

Table 6

Mean for Long-Term Memory
DLTMQ1 | can remember information about recent past events 3.6
DLTMQ2 | can remember information about recent or past experience 3.6
DLTMQ3 | easily recall words and their meaning 3.4
DLTMQA4 | easily recall facts about the things around me 3.6
DLTMQS5 | easily recall information that | have memorized 3.7
DLTMQ6 | can easily recall how things are done 3.6

Findings for Sensory memory
The following section presents data to address study question 2 regarding the impact
of sensory memory on the learning process.

Table 7 presents the mean scores for various aspects of sensory memory and their
influence on the learning process. Respondents indicated that they try to understand new
words when they see them for the first time with a mean score of 4.1, highlighting the
importance of visual stimuli in comprehension. The ability to remember things better if they
can touch them scored 3.9, suggesting a strong tactile memory component. Remembering
new words immediately after hearing them and understanding new words when they hear
them scored 3.2 and 3.3, respectively, indicating that auditory memory is somewhat less
effective than visual and tactile memory. Using new words in communication after learning
them scored 3.5, showing practical application of sensory memory in language use. Overall,
the findings suggest that sensory memory, particularly visual and tactile cues, significantly
enhances the learning process by aiding in the comprehension and retention of new
information.
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Table 7
Mean for -Sensory Memory
Mean

BSMQ1 | understand new words immediately when | HEAR it being said 3.3
BSMQ2 | remember new words immediately after | HEAR it 3.2
BSMQ3 When | SEE new words for the first time, | try to understand it 4.1
BSMQ4 When | SEE new words in for the first time, | try to remember it 3.8
BSMQS5 After learning new words, | will use it in my communication 3.5
BSMQ6 | can remember better things if | can TOUCH them 3.9

Findings for Short-Term Memory

This section presents data to answer research question 3 on how does short-term
memory influence the learning process. Table 8 presents the mean scores for various aspects
of short-term memory and their influence on the learning process. Respondents
demonstrated a strong ability to remember and repeat how to pronounce a new word after
hearing it, with mean scores of 3.6 and 3.7 respectively. This indicates that short-term
memory plays a significant role in language acquisition. The ability to recall different locations
of objects, relationships of information given, faces of people seen only once, and specific
details about objects, buildings, or places all received a mean score of 3.4. These findings
suggest that short-term memory is crucial for retaining and recalling various types of
information, which is essential for effective learning and application in different contexts.
Overall, short-term memory facilitates the immediate retention and retrieval of new
information, thereby enhancing the learning process.

Table 8
Mean for Short-Term Memory
Mean

CSTMQ1 | am able to REMEMBER how to pronounce a new word after | hear it 3.6
CSTMQ2 | am able to REPEAT how to pronounce a new word after | hear it 3.7
CSTMAQ3 | can recall different locations of objects 3.4
CSTMQA4 | can recall different relationships of information given to me 3.4
CSTMQ5 | can remember the faces of people | have seen only once 3.4
CSTMQ6I can remember specific details about objects, building or places 3.4

Findings for Working Memory

The findings presented in this section are intended to answer the fourth research
qguestion, which is about the influence of working memory on the learning process. Table 9
presents the mean scores for various aspects of working memory and their influence on the
learning process. Respondents demonstrated a strong ability to direct their attention and
maintain task goals while working, both with a mean score of 3.8, indicating that working
memory is essential for focus and goal management. The ability to organize, plan, and carry
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out tasks efficiently scored 3.6, highlighting the role of working memory in task execution.
Recalling the appearance of things when trying to remember them scored the highest at 4,
followed closely by recalling the location of objects at 3.9, underscoring the importance of
visual and spatial memory. The ability to remember and repeat words heard scored 3.5 and
3.6, respectively, suggesting that auditory memory is also a significant component of working
memory. Overall, the findings suggest that working memory plays a crucial role in maintaining
attention, organizing tasks, and recalling visual and spatial information, all of which are vital
for effective learning and information processing.

Table 9
Mean for-Working Memory
Mean
EWMQ1 | can direct my attention when | need to 3.8
EWMQ2 | can maintain my task goal when | am working 3.8
EWMQ3 | am able to organize, plan and carry out my tasks efficiently 3.6

EWMQ4 When | want to remember anything, | try to recall what they look like 4
EWMQ5 When | want to remember anything, | try to recall the location of the 3.9

object
EWMAQ6 | can easily remember words | hear 35
EWMQ7 | can easily repeat words | have heard 3.6

Findings for Relationship between Long-Term Memory and Information Processing

This section presents data to answer research question 5 which is focusing on “Is there
a relationship between Long-Term Memory in Information Processing?” To determine if there
is a significant association in the mean scores between long-term memory and all other types
of memory in information processing, data is analysed using SPSS for correlations. Results are
presented separately in table 10, 11, and 12 below.

Table 10
Correlation for Long-Term and Sensory Memory
Correlations
LONG_TERM  SENSORY
LONG_TERM  Pearson Correlation 1 601"
Sig. (2-tailed) .000
N 212 212
SENSORY Pearson Correlation 601" 1
Sig. (2-tailed) .000
N 212 212

** Correlation is significant at the 0.01 level (2-tailed).

Table 10 shows there is an association between long-term and sensory memory.
Correlation analysis shows that there is a high significant association between long-term and
sensory memory (r=.601**) and (p=.000). According to (JacksonS.L., 2017), coefficient is
significant at the .05 level and positive correlation is measured on a 0.1 to 1.0 scale. The weak

416



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT

Vol. 13, No. 4, 2024, E-ISSN: 2226-6348 © 2024

positive correlation falls within the range of 0.1 to 0.3, the moderate positive correlation
remains between 0.3 and 0.5, and the high positive correlation falls between 0.5 and 1.0.
Thus, there exists a robust positive correlation between long-term and sensory memory. This
suggests that individuals with better sensory memory tend to have better long-term memory,
highlighting the interdependence of these memory types in effective information processing.
The significant p-value of 0.000 further confirms the robustness of this association. Therefore,
enhancing sensory memory could potentially improve long-term memory, leading to more
efficient learning and information retention.

Table 11
Correlation for Long-Term and Short-Term Memory

Correlations
SHORT_TER
LONG_TERM M
LONG_TERM  Pearson Correlation 1 621"
Sig. (2-tailed) .000
N 212 212
SHORT_TERM  Pearson Correlation 6217 1
Sig. (2-tailed) .000
N 212 212

**_Correlation is significant at the 0.01 level (2-tailed).

Table 11 shows there is an association between long-term and short-term memory.
Correlation analysis shows that there is a high significant association between long-term and
short-term memory (r=.621**) and (p=.000). This means that there is also a strong positive
relationship between long-term and short-term memory. This indicates that individuals who
excel in short-term memory are likely to also have strong long-term memory capabilities,
emphasizing their interconnectedness. The p-value of 0.000 underscores the statistical
significance of this correlation. These results suggest that improvements in short-term
memory can lead to enhancements in long-term memory, ultimately supporting more
effective learning and retention of information.
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Table 12
Correlation for Long-Term and Working Memory
Correlations
LONG_TERM ~ WORKING
LONG_TERM  Pearson Correlation 1 669"
Sig. (2-tailed) .000
N 212 212
WORKING Pearson Correlation 669" 1
Sig. (2-tailed) .000
N 212 212

**_Correlation is significant at the 0.01 level (2-tailed).

Table 12 shows there is an association between long-term and working memory.
Correlation analysis shows that there is a high significant association between long-term and
working memory (r=.669**) and (p=.000). From the result, it can be deduced that there is also
a strong positive relationship between long-term and working memory. This strong
correlation suggests that individuals with better working memory tend to also have stronger
long-term memory. The interconnection between these types of memory underscores the
importance of working memory in the enhancement and retention of long-term memory.
These findings imply that improvements in working memory could lead to significant gains in
long-term memory, thereby fostering more effective learning and information processing.
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Conclusion
Summary of Findings and Discussions

This study examined the influence of various types of memory—long-term, sensory,
short-term, and working memory—on the learning process, and the interrelationships
between these memory types in information processing. The research addressed five key
guestions, each shedding light on different aspects of memory and learning. Firstly, the
findings highlight that long-term memory significantly influences the learning process. It is
essential for recalling memorized information and past experiences, which are crucial for
effective information processing and application in educational contexts. Previous studies
support this by showing how long-term memory consolidation is vital for retaining and
applying knowledge over time (Baars & Gage, 2010).

Secondly, sensory memory also plays a crucial role in learning, particularly through
visual and tactile stimuli. The ability to understand and remember new words when seen for
the first time, and the enhanced retention through tactile experiences, underscore the
importance of engaging multiple senses in learning activities. This is consistent with recent
research indicating that multisensory learning environments can significantly enhance
engagement and retention in students (Mallory & Keehn, 2021).

Thirdly, short-term memory facilitates immediate retention and retrieval of new
information, which is vital for daily learning activities. The ability to remember and repeat new
words, recall different locations of objects, and specific details about environments highlights
its role in managing and applying new information promptly. Studies have shown that short-
term memory is crucial for the initial stages of learning and for transitioning information into
long-term storage. Fourthly, working memory is critical for maintaining attention, organizing
tasks, and recalling visual and spatial information. It supports the execution of complex tasks
and efficient information processing. The significant role of working memory in learning and
task execution is well-documented in recent literature, emphasizing its importance in
educational settings (Frontiers, 2021).

Lastly, the study revealed significant relationships between long-term memory and
other types of memory. The strong positive correlations between long-term memory and
sensory memory (r = 0.601), short-term memory (r = 0.621), and working memory (r = 0.669)
suggest that these memory types are interconnected and collectively contribute to effective
information processing. Enhancing sensory, short-term, and working memory can potentially
improve long-term memory, facilitating better learning outcomes. This interconnectedness
has been supported by various studies, indicating that improvements in one type of memory
can positively influence others, leading to more holistic learning improvements.

In summary, this study confirms that long-term, sensory, short-term, and working
memory each play vital roles in the learning process, and their interrelationships are crucial
for effective information processing. These findings can inform educational strategies that
leverage these memory types to enhance learning and retention, ultimately supporting more
effective educational practices.

This research contributes to the existing body of knowledge by expanding our
understanding of the interconnectedness of various memory types which are long-term,
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sensory, short-term, and working memory, in the context of educational settings. The study
adds to the theoretical framework of cognitive psychology by reinforcing the significance of
multisensory and memory-enhancement strategies in learning. It demonstrates that memory
systems do not function in isolation but rather support each other to facilitate effective
learning. Contextually, the research provides insights specific to the Malaysian education
system, where it highlights the importance of incorporating customized multisensory teaching
methods to improve student retention and understanding. This research is significant as it
provides educators and policymakers with evidence-based strategies for enhancing memory
and learning processes, contributing to improved academic outcomes.

Pedagogical Implications and Suggestions for Future Research

Based on the findings of this study, several pedagogical implications can be drawn to
enhance learning outcomes by leveraging the different types of memory—long-term, sensory,
short-term, and working memory. Firstly, the significant role of sensory memory in enhancing
learning suggests that educational strategies should integrate multisensory approaches. For
example, using visual aids, tactile activities, and auditory inputs can cater to different sensory
preferences and improve retention and understanding of new information. Educators should
focus on activities that reinforce long-term memory, such as spaced repetition, mnemonic
devices, and real-life applications of learned concepts. These techniques can help students
retain information over extended periods and improve their ability to recall and apply
knowledge effectively.

Enhancing short-term and working memory is also crucial. Teaching methods should
include exercises that challenge and develop these memory types, such as memory games,
problem-solving tasks, and structured organizational activities. The strong correlation
between different memory types implies that a holistic approach to memory enhancement
can be more effective. Classrooms should be designed to minimize distractions and provide a
supportive environment that fosters focus and attention, optimizing the use of working
memory.

For future research, several avenues can be explored to build on the current findings.
Longitudinal studies tracking the development of different types of memory over time and
their long-term impact on academic performance can provide insights into how memory
training at various educational stages influences lifelong learning outcomes. Additionally,
further studies are needed to explore the efficacy of multisensory learning interventions in
diverse educational settings. Researchers should investigate how different combinations of
sensory stimuli can be optimized to support various learning objectives and cater to students
with different sensory processing preferences.

The impact of technology on memory enhancement is another promising area for
future research. Studies could examine the use of digital tools and interactive technologies,
such as virtual reality, augmented reality, and gamification, to create immersive learning
experiences that strengthen memory retention and recall (Frontiers, 2021). Investigating the
relationship between memory types and cognitive load can provide valuable insights into
designing instructional materials that minimize cognitive overload, aligning with the capacities
of short-term and working memory. Finally, exploring individual differences in memory
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capabilities and their effects on learning outcomes can help develop personalized educational
strategies that cater to the unique needs of each learner.

By addressing these research gaps, future studies can build on the current findings to
develop more effective educational practices that harness the full potential of different
memory types, ultimately enhancing learning and information processing in diverse
educational contexts.
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