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Abstract

Time has contributed to most of our daily activities. In the field of understanding how the human brain reacted to
specific learning processes, the neuroscientist supports the impact of having multiple learning sessions with the
retention of knowledge. Spaced Learning is a product makes out of human's lack of capacity in retaining
information and attempts to reduce the forgetting rate. In exploring the condition of how the human mind works
and the chances of forgetting, the demonstration of spaced and massed learning in retaining information is
recognized in this paper. This paper is aimed to synthesize information on the foundation of Spaced Learning
with a focus on language learning, especially to students in academic institutions in Malaysia. This paper used a
qualitative design in analyzing documents from articles whereby these articles are synthesized and analyzed
using Microsoft excel and the conclusion later on drawn from the analyses. Based on the reviews highlighted in
this paper, the practicality of spaced learning is proven in enhancing memory retention in which can contribute to
positive performance and can help maximize students' language performance particularly to those who engaged
in specific fields of knowledge.
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1. Introduction

It is a dream for a teacher in making sure the students get ample information. Within a short period,
we try to transmit knowledge in bulk. Have we ever thought that with this massive amount of data that
our students need to cope with, can they remember all the pieces and how long does the stored
information last? Hence, in this paper, we will unleash the concept of human memory and how it is
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related to language learning. The term “spaced learning” will be the central role of this paper due to
the prevailing significance it has for both memory and learning. Spaced learning is a technique in
which requires a sufficient number of repetitions, memorization of gained knowledge (Ebbinghaus,
1885). Spaced learning as defined here is the preparation of allocating and revisiting information
provided in separate time periods to facilitate the storage of the required information in the long-term
memory. In discussing spaced learning, we cannot simply miss its opposite which is ‘massed
learning’. Massed learning is used to portray the preparation of learning information intensively for
just one tiny phase without any multiple revisions.

2. Methodology

This paper is a reviewed paper based on the exploration of related topics concerning language
learning in general and memory strategy in particular. Based on literature dated back from the
beginning of conceptualizing the theory of Forgetting Curve by Enbbinghaus (1885) to the recent
studies, this paper aimed to synthesize findings from researches upon the application of spaced
learning predominantly in language learning. The findings are taken mainly from studies done by
researchers in multiple fields whereby these studies applying the algorithm of spaced learning. Spaced
learning, which will be discussed further in the next chapter is used to enhance the retention of
knowledge in the brain. This paper applies qualitative data analysis in which literature related to the
topic has been sorted out using Microsoft excel and further analyzed.

3. Memory

Upon discussing the retention of knowledge, we need to highlight the place where memorization
occurred. As important as it is, the human brain is one of the greatest creations. Any damage to the
brain will affect the human body. There are advertisements regarding the benefit of consuming certain
foods or supplements to enhance memory ability. Also, humans challenged the capacity of their brain
to the limit in testing the ability of the brain for example in memory competitions. “As humans, we are
information-gathering creatures” (Garcia, 2014). Babies, for instance, is like a sponge. From birth to
the age of six, the child’s brain works in a very diverse way than the adult. At this age, their mind is
like a sponge, they tend to mimic and soaking up enormous amounts of data from the environment.
According to Ebbinghaus (1885), human memory is divided into three types which are the sensory,
short-term, and long-term memory. In learning, for example, we learn through our senses; through
vision, hearing, smelling, tasting, and touching. The sensory memory, once triggered which can hold a
fairly fixed number of items. Short-term memory, however, is used to attribute to the easy temporary
storage of data (Baddeley, 2012). As soon as the information is classified as important, there will be a
proceeding revision upon this information and later it will be stored in the long-term memory
(Ebbinghaus, 1885).

Baddeley (1974) later on introduces a model known as working memory and uses the term to refer
to the technology that not only stores information temporarily but also manipulates it. Working
memory works as a system to conduct complex activities for example during the thinking process,
learning and comprehension Baddeley, (2002) later proposed multi-component models of working
memory in highlighting the relationship between working memory and long-term memory. These
components namely the phonological loop, visuospatial sketchpad, and central executive. The first
component, the phonological loop composes of a phonological store and the articulatory rehearsal
system. Based on this concept, language learners would recall a language item through the
presentation of the item according to its phonological elements. However, those elements can only be
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held for a limited duration. In language learning, for example, it is much easier for language learners to
recall a one-syllable word compared to a five-syllable word.

The second component is the visuo-spatial sketchpad which is in charge of handling visuo-spatial
and kinaesthetic information into a unified representation (Saleem, 2015). When a language learner
wants to recall an unfamiliar word, the presentation of words, phonological and written elements of the
words play can help in sorting the meaning and also the retention of the words in the memory
(Baddeley, 1992). The phonological loop and visuo-spatial are much more independent by themselves
while the central executive supervises and integrates information in phonological and visuo-spatial
components and it is responsible to direct, organize, update, manipulate and successfully control all
information in working memory (Baddeley, 1992).

Now we are moving to the components in our long-term memory. Long-term memory is separated
into dissimilar divisions, which are called explicit and implicit memory. Explicit memory is gained
consciously through episodic memory or semantic memory. As the name suggests, episodic memory is
referred to the remembrance of definite events that have taken place in our lives. Semantic memory, on
the other hand, refers to the general knowledge of the world (Baddeley, 1992). Implicit memory is
referred to an unconscious or spontaneous memory in which a learner can associate the knowledge
with their past experiences or knowledge. Relying on environmental cues and episodic memory,
learners use this information as a knowledge assistant. This may be triggered by a particular language
classroom or teachers (episodic memory), or depend on whether they already familiar with the form or
its usage (semantic memory); or how a learner can produce word forms during a conversation in the
target language spontaneously (implicit knowledge) (Garcia, 2014).

The information on various types of memory above can surely be associated with any language
learning situation. As a language learner, especially for those who learn a language as their second
language would learn the language through a conscious state or in other words, by having a formal and
structured condition. Whenever a person sees, hears, or thinks about a concept, an activation in
semantic memory will be triggered. This is to say, as we are gaining more knowledge, our memory
will be activated even more and resulting in the superior potential of recovering and using the data we
have stored in relation to the specified idea. The more opportunities pupils have to study during the
teaching and learning process, the more information that may be produced (Cano-c et al., 2017).

Another term related to memory and learning is priming. According to Tipper (1985), priming is a
process that involves the presentation of an item in which it influences the processing of a subsequent
item. This process will be resulted in making the item be processed easily (positive priming) or more
difficult (negative priming). Meaning, if a student experience positive priming, he or she will easily
making sense of the next item as related to the previous item (Tipper, 1985). Once a word is primed,
the subsequent item related to the word will follow. This condition will eliminate unrelated words and
evoke only the related items. There are several types of priming and one of them is repetition priming.
This condition occurs during a repeated process between a stimulus and response. Multiple studies
have been carried out years back by prominent researchers in the field of psychology and language
studies among them are Ebbinghaus (1880), Tomlinson (1932), Collins & Loftus (1975), and Tipper
(1985) show that participants in these studies exhibit a clear advantage of repetition of information in
remembering words, pictures and other information.

Teaching vocabularies for instance, as a teacher we may start the lesson by showing few words and
encourage the students to engage with activities in maximizing the usage of targetted words. Using the
words in sentences is another example of building mental representation for targetted words. During
their regular classes, students may learn other subjects while having many opportunities to access the
knowledge they have learned previously. By having multiple engagements in a learning activity,
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students will have the ability to reactivate the traces they produced the first time. So, when they revise
the topic once again, they will not only clever to start the traces they already have but to use the
knowledge they have gained to the new information and for the future lesson as well (Nakata & Elgort,
2020). Having repetitions do not benefit only in language learning but also in sharpening skills, for
example, those who are in working sectors. For example, in a study by Silayo, Migunga, & Shemwetta
(2014), they conclude that having multiple training can lessen the rate of forgetting by the crosscut
operators in tree-cutting operations (Silayo et.al, 2014). Consequently, this will eventually lead to their
long-term memory.

4. Spaced vs. Massed learning

learning has been tested in many different fields in any type of learning that involves a high degree
of memorization (Davey, 2014). The most important component in spaced learning is having the
spaced practices which are spaced over time. There are alternatives for learners to have their lesson to
be spaced. First, a learner needs to revise materials and move to the new information after he or she
has successfully remembered the previous lesson. If not, he or she needs to restudy them again while
having new information added. Second, a learner could have all the information in bulk and restudy
them over time. Researchers claim that although cramming practice right before a test can be an
effective strategy but most of us will swiftly forget what we have remembered (Willingham, 2014).
Even though this kind of technique seems to be effective and some students performed quite well in
their test, less information will be stored in their long-term memory. Short-term memory can store
information within 30 seconds shortly after the information is gained. By having a rehearsal, it can
maintain a limited amount of information as long as the person wants (Atkinson & Shiffrin, 1968).
Hence, the root of everyone’s problem is how to avoid forgetting and can the human mind able to store
information for a longer period?

For longer retention, spacing practice is much more effective (Patac, 2013; Gluckman et al., 2014;
Silayo et al., 2014; Willingham, 2014; Kang, 2016). The extant literature on the relevance of spaced
learning and memory studies mainly relates to Hermann Ebbinghaus (1885), who was the first
psychologist to present experimental data on the benefits of spaced learning for memory retention.
Ebbinghaus has conducted multiple experiments on himself to investigate how the brain works. Much
various research has explored the problem after his contributions and there are various claims made on
the benefits of spaced learning.

In Malaysian schools, for example, spaced learning has not gained much popularity. Most of the
time, teaching and learning are intended merely to pass a test (Jalaluddin et al., 2011), and it does not
serve long-term learning purposes. Spaced learning emphasizes on having retrieval practices across
time. Very often in schools, teachers would be teaching subjects to students with less occurrence of
previous lessons. Therefore, this will render the opportunity for revisions and finally, the information
will slowly fade away (Atikah & Rezki, 2018). For adult learners, there are criticisms of ditching
massed technique as revising strategy. There are claims that learners prefer massed learning because
they believe it helps them to memorize better due to the massed revision right before an exam. These
students have been crammed for examinations and gotten high scores, so they believe massing
information is a useful method. They may have missed out on the need to consider the implications of
the strategy for long-term memory and learning. In clarifying this point, I will present some studies
from various perspectives, on the advantages of using spaced learning in various fields. These
researchers demonstrate the impact of spaced learning on the brain, particularly in terms of knowledge
retention, through the use of a variety of studies.
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Analyses found in the literature support that the restoration of information in the brain can be
enhanced by having multiple learning gaps (Amiri, 2019; Seibert Hanson & Brown, 2020; Tabibian et
al., 2019). When two or more learning sessions are separated (i.e. spaced apart or distributed) across
time, it often produces better learning than cramming to only one single session (Atikah & Rezki,
2018; Richard C. Atkinson & Shiffrin, 1968; Gonzalez Ramirez & Ramirez, 2015; Mubarak & Smith,
2008; Sekeres, M. et al. 2016; Toppino & Gerbier, 2014; Vlach et al., 2019). In one study by Patac
(2013), the researcher has examined the effectiveness of using massed and distributed teaching in
teaching mathematics. This study involves 37 students in the Surigao City Campus. In both classes,
students are given the same teaching strategies but differ in terms of time schedule. The finding has
revealed that a distributed teaching program is efficient for average and above-average students only.
More advanced learners, on the other hand, prefers learning in massed teaching. This condition may be
influenced by the complexity of the subject used. However, for the purpose of remembering
mathematical formulas, the use of interleaved or spaced practices can strengthen the association
between a problem type and its solution (Kang, 2016).

Teaching science to school children also shown some improvements in students’ memory
performance after having spaced learning schedules (Gluckman et al., 2014). In their study, On one of
three different learning regimens, 36 school-aged youngsters were given lessons regarding food chains
(12 students per group): massed, clumped and spaced. From the study, it supports that the participants
learning in immediate succession or masses learning gaining a low performance compared to
participants in spaced condition. The results from the study reveal that Children in the spaced situation
improved much more in memory and generalization skills than those in the massed and clumped
schedules (Davey, 2014). Vocabulary learning also gains benefit through the use of spaced repetition.
In one study by Amir Reza Lotfolahi and Hadi Salehi (2017), the researchers conducted a study on
children learning English as a foreign language. Using an English Time Series as the source of
vocabulary knowledge and by having a scheduled learning session (spaced repetition), the study
reveals that students in spaced condition outperformed those in massed condition.

Spaced repetition does not limit to only chalk and board because nowadays we have seen a growth
rate of online applications such as the Communicative Language Learning (CALL) tool for example in
a study by Hudilainen & Klepikova (2016), the researchers studied the effectiveness of CALL in
teaching foreign language vocabulary instruction to 22 cadets enrolled in an EFL class. In another
study, by having multiple repetitions on time, the students are showing improvement in vocabulary
gains (Hudilainen & Klepikova, 2016). Learning applications are used as a tool for revising also help
students in memorizing. One example of an online language learning application is DUOLINGO.
DUOLINGO is a language learning platform that follows the algorithms of spaced repetition. Apart
from it, the application is user-friendly and can attract students due to its various online activities and
gamification effect (Munday, 2016).

Garcia, (2014) has illustrated in his reviewed paper that the benefits of spaced learning are
numerous. The first advantage is that it has a direct influence on brain activity, enhancing memory
performance while decreasing neural repetition subdual. Second, it improves the capacity to recall
information by activating episodic memory, resulting in higher item recognition and longer
information retention in memory. Third, rehearsal facilitates the opportunity for rehearsal in
strengthening the nodes or traces which in turn favour the retrieval of information. Lastly, repetition
promotes and enhances the ability to acquire knowledge if the students are given adequate spaced
practices and feedbacks.

In sum, these studies are proof that Spaced learning has a direct impact on memory, both in terms
of recognition and retention, and this may be accomplished through repetition and multiple rehearsals
over time. The increased amount of time allows the individual to practice more and this will lead to a
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stronger memory, therefore, facilitate the retrieval of information in the brain. Secondly, The spatial
dispersion of events provides for the potential of additional and varied contexts., for example, having
spaced practices or tests over time can affect the different traces and later Create a persistent memory
containing information that can be retrieved for an extended length of time. Massed learning, on the
other hand, would help students especially those who are practicing procrastination and lessen
nervousness just before entering the examination hall. The creation of the brain is magical and no
learning technique can be granted as the best among all. Different learning preferences and mental
capacity of a person affects the selection of learning technique and this paper is aimed in suggesting
technique that could help language learners in increasing their memories.

5. Conclusion

Relating to the discussion above, utilizing spaced learning in a classroom would be a huge stepping
point in improving learning especially in the fields of language acquisition. Teachers may use this
technique in teaching due to the profound impacts that it has on memory. Language learners, for
example, may use this technique in remembering grammatical formulas or procedures. Teachers would
need to arrange their lessons overtimes to maximize students' memorization. Utilizing practices or tests
may also act as a supplementary during revision. Researches that have been conducted in Malaysian
teaching and learning context are lacking in term of investigating how spaced learning affects the
teaching and learning especially in acquiring vocabulary. Hence, future researchers may fill this gap in
investigating the benefits of spaced learning techniques to language learners in Malaysian classrooms
and to compare how this may affect students' memory retention. This will not be an immediate
process, but the teachers must instill awareness about the potential benefits of using spaced learning.
Once all parties have seen the potential of using spaced learning in a classroom, proper syllabus
amendments should follow. This includes a team of textbook makers and examiners to modify the
syllabus again. Spaced learning using a different algorithm for different subjects or learning purposes.
The algorithm is calculated to what extend the learner intent to store the knowledge in their memory.
A future employee for instance may want to study about his or her future employer just before the
interview session. Therefore, he or she may start researching about the company from day one and
spaced the information using shorter interleaved practices. As opposed to students, the acquirement of
knowledge is hoping to be longer or even forever. Therefore, the spaced have to be multiple and longer
between one another. There is no fixed calculation for spaced learning unless for any online
application or computer software. Some people would have their own spaced practices as long as they
commit themselves to study. It is hoped that Malaysian academic institutions could initiate teaching
and learning using the algorithm of spaced learning to encourage students' memorization.
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