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Abstract

The retention of what has been learned as knowledge for a long period of time is a challenge
for many students. That is, throughout the learning process, students are always prone to
forget their learned knowledge due to many causes. Accordingly, the present research aimed
at investigating the efficiency of using the spaced repetition technique in enhancing long-
term propositional knowledge retention. Moreover, it sought to explore students’ awareness
of the importance of protecting their learned knowledge from fleeting. This study
hypothesized that using spaced repetition technique can help students improve their long-
term propositional knowledge retention and that they are not aware of the importance of
protecting their learned knowledge. To achieve the intended aims and test the hypotheses, a
qualitative research approach was adopted using a case study. To gather data, a semi-
structured questionnaire and a semi-structured interview were used as data collection
methods. The population of this study was Master One students of English language at
Mohamed Kheider University of Biskra, Algeria, which consisted of 283 students. One fifth
of this number that is represented by roughly 57 students was taken as a sample. The findings
revealed that spaced repetition is a learning technique that helps to a great extent students to
reduce forgetting and promote their long-term propositional knowledge retention. In
addition to that the majority of the students are not really aware of the importance of
protecting their learned knowledge from evanescing since their only goal behind revising
and memorizing information is to pass the examinations. Thus, it can be concluded that the
research hypotheses previously stated were confirmed. Therefore, students should urge
themselves to apply the spaced repetition technique and incorporate it into their learning
routine. Furthermore, teachers need to make students exposure to information through

spaced revisions using different ways.

Key words: Long-term knowledge retention, propositional knowledge, spaced repetition
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General Introduction

1. Statement of the Problem

Knowledge is decisively the crux of the matter in the learning process. Accordingly,
sharing and transmitting knowledge is the first goal behind schooling mission. Apparently,
knowledge in any educational context undergoes successive processes which are mainly
encoding, storage and retrieval. For learners, retaining knowledge might be difficult than
understanding it. In addition, it should be noted that retaining knowledge is conclusive proof

of an effective and successful learning process.

We have observed that almost all students at all levels face difficulties in remembering
what they have learned as knowledge. In other words, students often experience forgetting
as a natural and concomitant phenomenon to learning process due to many causes, such as
decay and interference. Moreover, a great number of students learn and memorize
information for the sake of passing the examinations in the first place. Consequently, they
usually find themselves unable to remember what they learned a few months or years later.
As a matter of fact, the learning process in which knowledge has been learned and then

forgotten makes no sense.

In educational contexts, students learn and they also forget. Therefore, their knowledge
is always subject to be rapidly evanescing. In this respect, the present study suggested the
use of spaced repetition as a learning technique to improve students’ long-term propositional
knowledge retention and minimize forgetting. This technique is based on repeated and

spaced reviews of stored knowledge to boost recall in future occasions.
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2. Aims of the Study
The present study sought to investigate students’ long-term propositional knowledge
retention and the use of spaced repetition technique to enhance it. That is, it aimed to provide

a clear picture of the issue in order to better understand it.

Specific Objectives:

. To highlight knowledge forgetting as a natural phenomenon.

- To map out a clear conceptual framework to the present issue.

« To increase students’ awareness about the importance of protecting their learned
knowledge from fleeting.

. To draw students’ attention to the use of memory techniques that help improve long-

term knowledge retention and encourage them to adapt such techniques.

3. Research Questions

This research was carried out in order to answer the following research questions:

RQ1: Why do students forget what they have learned as knowledge?

RQ2: To what extent are students aware of the importance of protecting their learned

knowledge from disappearing after passing the examinations and after their graduation?

RQ3: To what extent can the use of the spaced repetition technique help students to

enhance their long-term propositional knowledge retention?

4. Research Hypotheses

Based on the above research questions, we proposed the following research hypotheses:

RH1: We hypothesised that there are different causes behind forgetting learned

knowledge.
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RH2: We hypothesised that students are not aware of protecting what they have learned

as knowledge after passing the examinations and after their graduation.

RH3: We hypothesised that the use of the spaced repetition technique can help learners

improve their long-term propositional knowledge retention.

5. Significance of the Study

The present study provided an opportunity for learners to better understand long-term
propositional knowledge retention issue. Besides, it aimed at contributing to the enrichment
of research about this issue since there is a limited number of sources targeting it. A further
contribution of this study was to draw learners’ attention to the importance of protecting
learned knowledge. In addition, it highlighted the use of memory techniques that help

learners reduce forgetting and retain what they have learned for a long period of time.

6. Research Methodology

Since the present study aimed mainly to investigate the use of the spaced repetition
technique in enhancing long-term propositional knowledge retention, a qualitative research
approach was adopted using a case study as a research design. For the sake of answering the
research questions and testing the hypotheses, a semi-structured questionnaire and a semi-

structured interview were used as data collection tools.

In order to carry out this study, it was opted for Master One students of English language
at Mohamed Kheider University of Biskra, Algeria for the academic year 2018/2019 as a
population because they were expected to be more informative about the issue being
investigated. The population consisted of 283 students. One fifth of this number that is
represented by roughly 57 students was taken as a sample through simple random sampling

to carry out this study.
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7. Structure of the Dissertation

This dissertation consists of two parts: the theoretical part and the practical one. It is
divided into three chapters. The first two chapters attempt to provide an overview of the
previous studies that tackled the present issue; whereas, the third chapter is devoted to the

field work and data analysis.

Chapter One

This chapter displays a theoretical overview of long-term propositional knowledge
retention. First, it elucidates the nature of knowledge, its types and importance. Then, it
defines the human memory and its processes as well as presenting its types with some details.
In addition, it sheds light on the forgetting phenomenon and the main causes behind it.
Finally, this chapter discusses some factors that affect long-term knowledge retention.
Chapter Two

This chapter is devoted to highlight the spaced repetition technique. First, it introduces
Ebbinghaus’s work underlying this technique as well as explaining his two pioneering
discoveries which are the forgetting curve and the spacing effect. Besides, it widely discusses
two fundamental concepts related to the spaced repetition which are retention interval and
time intervals. Moreover, it displays different ways of implementing this. Finally, this
chapter presents learners’ belief towards the spaced repetition.

Chapter Three

This chapter is devoted to present a clear description of the research approach and the
research design adopted for this study as well as the data collection methods used to gather
the necessary data. In addition, it displays a detailed analysis of the obtained data and a
discussion of the results. Finally, this chapter presents a synthesis of the findings as well as

the conclusions drawn in this research study.



Chapter One
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Introduction

This chapter is an attempt to provide insights into long-term propositional knowledge
retention. First, it tries to elucidate the nature of knowledge and its importance as well as the
difference between knowledge and information. Besides, the chapter presents some
definitions of knowledge and its main types. Moreover, it defines the human memory as the
capacity by which knowledge is gained and protected and displays some of its related
notions. Furthermore, the memory processes and the different types of memory with some
details will be presented. Finally, this chapter also sheds light on the forgetting phenomenon
and the main causes behind it as well as discussing some factors that affect long-term

knowledge retention.

1.1 Knowledge: Nature and Importance

Knowledge is decisively one of the most important elements in human life.
Undoubtedly, it plays an indispensable part in different life situations and domains, such as
learning. Accordingly, the notion of knowledge has been the interest of many philosophers
and scholars throughout thousands of years in order to clarify its nature (Crane, 2016;
Geisler, 2008; Stenmark, 2001). Bolisani and Bratianu (2018) stated that ancient
philosophers and scholars such as Plato and Aristotle have first investigated knowing as a
human procedure and its result knowledge within epistemology. It is pertinent at this point
to say that, epistemology is a sub-branch of philosophy developed to determine what
knowledge is and identify its nature. It is derived from two Greek words: episteme which

means knowledge and logos which means theory (Geisler, 2008).

It is apparent that the importance of knowledge in life lies in our necessity to it in order
to facilitate living and makes things within reach. From primitive ages to the digital age,

human beings have developed based on knowledge their material and spiritual communities



Chapter One: Long-term Propositional Knowledge Retention 6

(Indira Gandhi National Open University [IGNOU], 2017). That is, knowledge is always
considered as a medium to live, progress and achieve welfare (Bolisani and Bratianu, 2018).
Knowledge has been widely investigated throughout history in an attempt to provide a clear

definition to this notion.

1.2 Definitions of Knowledge

Researchers have actively studied knowledge in which their studies yielded a number
of definitions that differed according to the field of study. From many definitions provided
by scholars, it seems that the definition of the Greek philosopher and mathematician Plato
(427- 347 b. c.) of knowledge as ‘true, justified belief” is the most famous and cited definition
in literature (Crane, 2016). According to Neta and Prichard (cited in Bolisani & Bratianu,

2018), this definition integrates three conditions as follows:

e The truth condition: means what one knows or claims to know must be true. This
condition is what differs between opinion and knowledge.

e The belief condition: means one should believe in what s/he knows.

¢ The justification condition: means one should have a justification about what s/he

believes is true.

It is important to say that these conditions according to many philosophers can be applied
only to what is called propositional knowledge which is not the case; for example, with
procedural knowledge (Gale, 2006). That is, propositional knowledge is the only type of

knowledge one can say that it is true or not, believe it as well as justify it.

Moreover, one of the well-known knowledge definitions is that of the empiricism school
of thought that considers knowledge as ‘awareness or familiarity gained by experience’. In
his article, Biggam (2001) discussed at length the view of empiricists to knowledge which

claims that knowledge can be gained only through experience. He saw that this view has
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three main flaws: First, if experience is the only way to gain knowledge, this means that we
know only what we experience. He supported his claim by saying that ‘‘we could only claim
to know that a successful general called Julius Caesar ruled Rome and was assassinated more
than two thousands of years ago if and only if we experienced Caesar’s rule and
assassination’’ (2001, p. 2). Second, this definition according to Biggam does not distinguish
between what is true and what is false. That is, since truthfulness is an essential condition
for knowledge, not all experiences people gain can be regarded as knowledge. To back up
his claim, Biggam gave the example of plagiarism in the university education as
unacceptable and untrue even if some students have committed it. Third, He added that
empiricists do not consider that knowledge can also come from reasoning and logical
thinking which means in his opinion that knowledge becomes restricted if it is only

experienced through our senses.

Another attempt to define knowledge was made by Daniel Bell, the Harvard University
Professor of Sociology, who provided a definition which is deemed to be more generic as

follows:

Knowledge is an organized set of statement of fact or ideas, presenting
a reasoned judgment or an experimental result, which is transmitted to
others through some communication medium in some systematic form.
Knowledge consists of new judgments (Research and scholarship) or
presentation of older judgments as exemplified in text books, teaching
and learning and collected as library and archival material (cited in
Sahoo, Pati & Mohanty, 2017, p. 100).

To put it differently, Sahoo et al. (2017) explained Bell’s words considering knowledge as
the organized, meaningful and valuable output of the processed information in human minds
in different situations. Moreover, Bell’s definition proposed in 1979 could be viewed as a
detailed version of the definition provided by Davenport, De Long and Beers (1998) in which

they noted that ‘‘Knowledge is information combined with experience, context,
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interpretation, and reflection. It is a high-value form of information that is ready to apply to
decisions and actions’” (p. 43). It is worth mentioning that in spite of all the attempts to
define knowledge, this concept is still confusing, without a clear definition agreed upon by
all stakeholders (Bolisani & Bratianu, 2018). However, researchers managed to elucidate the
major differences between knowledge and information as the most used term instead of

knowledge.

1.3 Difference between Information and Knowledge

People often use knowledge and information terms interchangeably which is not always
appropriate to the context. That is, they often misunderstand things when they think that
knowledge is always similar to information (Yeager, 2005). To set the boundaries between
knowledge and information, some examples are given here to make explicit the difference
between the two concepts. To begin with, Troedson (2009) noted that ‘‘information can exist
without an owner while knowledge is something that someone has’’ (para. 1). In addition,
he and many other scholars believe that information is the cornerstone to build knowledge.

Whilst, some of them went further to assert that there is no knowledge without information.

Moreover, the Random House Dictionary of the English Language says that
“‘Information applies to facts told, read, or communicated that may be unorganized and even
unrelated...”’; whereas, ‘‘Knowledge is an organized body of information, or the
comprehension and understanding consequent on having acquired and organized a body of
facts...”” (cited in Yeager, 2005, p. 83). To that end, it seems that the major difference
between knowledge and information concepts lies in the degree of organization between the

elements consisting them.

Furthermore, Liew (2007) distinguished between information and knowledge by adding

the element of purpose when he said that ‘‘Information is a message that contains relevant
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meaning, implication, or input for decision and/or action. In essence, the purpose of
information is to aid in making decisions and/or solving problems or realizing an
opportunity’” (p. 5). On the other hand, he considered Knowledge as ‘‘the cognition or
recognition (know-what), capacity to act (know-how), and understanding (know-why) that
resides or is contained within the mind or in the brain. The purpose of knowledge is to better
our lives. In short, the ultimate purpose of knowledge is for value creation’’ (p. 5). In other
words, we can say that information builds knowledge that enables people to make decisions

and solve problems; whereas, having information only is not sufficient to do so.

1.4 Types of Knowledge

Knowledge is divided into different types according to different considerations. Here
there are the main types of knowledge stated in the literature. Personal and Public

Knowledge and Propositional and Procedural Knowledge.

Personal knowledge (private knowledge) is the knowledge of the person that can be
shared only if there is communication between this person and others (IGNOU, 2017). In
contrast, public knowledge (social knowledge) is the collective knowledge that is shared by
all people in the society (ibid). Personal knowledge can be gained essentially from social
knowledge and, in turn, people construct most of their social knowledge from personal
knowledge (IGNOU, 2017). Therefore, the absence of means of communication between the
person and the members of his/her society makes the knowledge owned only by that person.
Rather, sharing knowledge between the members of the society makes it owned by all of

them.

Knowledge can also be famously divided into propositional or procedural. Propositional
(declarative, descriptive or factual) knowledge is the knowledge that can be expressed in

words (Gemma, 2014; Spacey, 2017) i.e., that can be expressed in declarative sentences as
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Gemma added. In other words, it is the knowledge that carries the answer of Wh questions
except the how (Craft, 2018). Besides, this kind of knowledge is the most important to
philosophers and to epistemology in general ("Theory of Knowledge,” n.d.). By way of
illustration, knowing that ‘the internal angles of a triangle add up to 180 degrees’ (ibid) and
that ‘Mary, Queen of Scots, was born on 8 December 1542 and she became a queen when

she was six days old’ are two examples of propositional knowledge.

Conversely, procedural (practical) knowledge is the knowledge that is hard to be
expressed in words (Spacey, 2017). Many scholars including McCormick (1997) defined it
as ‘“‘know how”’ (p. 4). To put it differently, it is the knowledge of the process prerequisite
to perform a task (Rittle-Johnson and Schneider, 2015). The well-known example given to
illustrate this type is how to ride a bicycle. Craft (2018) stated that one may have a difficulty
to gain this type of knowledge if it is expressed in words but it is not the case if s/he do or
experience it. Since knowledge is crucial in human life, people should retain it from fading
in order to use it when needed. To do so, they absolutely require a memory. In this view, it

is necessary to examine what is memory and discover how it works.

1.5 Human Memory

Human memory is a magic power that is involved in every aspect of our life in which
no one can imagine how it will be without this power. ‘‘It is needed in developing social
relationships, mastering cognitive competencies (mental capacities) and solving various
problems’” (National Institute of Open Schooling [NIOS], 2013, p. 113). Kensinger and
Schacter (2016) proclaimed that memory was known from ancient times; however, it is until
1880’s it was studied systematically by the German philosopher Hermann Ebbinghaus who
paved the way to further researches on memory when he proved that information retention

could be examined in a scientific way.
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1.6 Definitions of Memory

A myriad of definitions of the notion of memory have been proposed in different fields.
One of these definitions is what Tulving (1985) stated ‘ ‘memory is the capacity that permits
organisms to benefit from their past experiences’” (p. 385). Moreover, in his book on
cognitive psychology, Goldstein (2008) defined Memory as ‘the processes involved in
retaining, retrieving, and using information about stimuli, images, events, ideas, and skills
after the original information is no longer present’” (p. 136). Additionally, He pointed out
that memory is not solely responsible for remembering what happens in the past but also it
is used to remember what we want to do in the future—prospective memory, such as when
students want to remember items for an examination. It, thus, can be said that memory is the
capacity that enables us to do many tasks, such as benefiting from past experiences, planning

for the future and using the present information when needed.

1.7 The Information-Processing Model

The discovery of the human memory has passed through different stages until arriving
at the concept we know nowadays. At the outset, memory was viewed as a repository that
contains all stored information we knew to be later recalled and used (National Council of
Educational Research and Training [NCERT], 2016). Afterwards, with the invention of the
computer, an assemblance was made between the human memory and the computer in which
both are viewed as systems of processing information through three stages: registration,
storage and manipulation (ibid). From this assemblance between the human memory and the
computer, Atkinson and Shiffrin suggested the first model of memory ‘the Stage Model’ or

‘the Modal Model’ in 1968.

Atkinson and Shiffrin (1968) divided the memory structurally into three constituents:

the sensory register (or the sensory store), the short-term store and the long-term store. They
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explained that the information received by sensory organs gets in the sensory register then
moves to the short-term store then to the long-term store where it locates permanently. This
model is displayed in (Figure 1.1) and the process will be tackled in details later on. Figure
1.1 shows the Stage Model proposed by Atkinson and Shiffrin memory model which
represents the three memory stores: sensory memory, short-term memory and long-term

memory.

Elaborative

Sensory Attention Short-term | Rehearsals Long-term

Information memory memory memory

Figure 1.1 Atkinson and Shiffrin memory model (NCERT, 2016, p. 133)

1.8 The Multiple Memory Systems

After proposing the stage model, another memory model which is based on Atkinson
and Shiffrin ideas was developed. In explaining the idea of this model, May and Einstein
(2013) noted that Atkinson and Shiffrin’s model of memory and outcomes from cognitive
neuroscience have been merged by scholars who then stated that creating memories demands
a set of multiple systems functioning together. Therefore, each type of memory subsystem
is related to a specific area in the brain. Regarding this matter, Hsiao and Chai (2003)
reported that ‘‘the memory processing can be disrupted with specific brain damage,
pathologically or experimentally induced. The disruption is highly selective: certain brain
damage interferes with some memories but leaves other memories intact’ (p.169).
Therefore, the multiple memory systems model implies that processing information goes

through stages in which creating different memories requires many memory systems.
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In emphasizing the idea of the multiple systems, May and Einstein (2013) provided
many examples as an evidence; for example, noting that people with damage in
hippocampal/medial-temporal areas in the brain are unable to create new long-term
declarative memories. Rather, they do not find difficulties in creating all types of non
declarative memory. In short, this implies that damages in one area in the memory does not

mean that all types of memories cannot be created.

1.9 Memory Processes

As mentioned earlier, information undergoes successive processes which are mainly
encoding, storage and retrieval. In this view, it is reasonable to assume that understanding
the mechanism of memory and how it works requires understanding these three processes.
Petersson (2005) suggested that ‘‘the memory trace (i.e., the stored information) can be seen
as the resulting changes in the processing system’’ (p. 97). In connection with this, Anderson
(2015) pointed out that memory is based on the changeable connections among neurons in
the brain or what he called neural plasticity. Anderson also regarded two areas in the brain
as highly important in human memory. First, the hippocampus which is located in the
temporal cortex and related mightily to storing new information. Second, the prefrontal

regions which are related to both encoding new information and retrieving old one.

1.9.1 Encoding

Encoding refers to the process through which information from the environment enters
the memory system, that is, whenever information is received, encoding happens (Spielman,
2017). Encoding is divided into three types: visual encoding (encoding information that is
in form of images), acoustic encoding (encoding information which is in form of sounds)

and semantic encoding (encoding of information in terms of its meaning) (ibid). It should be
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pointed out that many authors use the term encoding to refer to the process of transforming

information into long-term memory.

1.9.2 Storage

Storage is the second step that comes after encoding. It refers to the process of keeping
information in memory for a period of time, short or long, to be later used (Lally &
Valentine-French, 2011). Long-term storage includes a process called consolidation (De la
Torre, 2016). This latter was viewed by Cherry (2019) as the process of transmitting

information from short-term memory to long-term memory.

1.9.3 Retrieval

Retrieval is the third process that refers to taking the stored information out from
memory to the consciousness in order to be used (NCERT, 2016). Tulving (1991) contended
that “‘the key process of memory is retrieval”’ (p. 91) because, as McDermott and Roediger
(2018) explained, successful encoding and storing of information without being able to

retrieve it when needed makes no sense.

Information retrieval can take two forms: recall or recognition. First, recall refers to the
regeneration of information from memory in which retrieval cues can be used to boost the
recall process ("Human Memory,"” 2012). Second, recognition is the ability to identify
formerly learned information when you meet it again; for example, choosing the correct
answer in a multiple choice test is subject to the recognition process (Spielman, 2017). In

this case, information in itself serves as a cue ("Human Memory," 2012).

1.10 Types of Memory

The differentiation of memory system to subsystems springs from the idea that

understanding memory is pertained mainly to comprehending the kind and the function of
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information stored in these subsystems (Pishwa, 2006). In this view, the main types of

memory system are presented here in terms of both information kind and function.

1.10.1 Sensory Memory

Sensory memory (SM) is the first store in the memory system that includes untreated
information (Goddard, 2012). So, it is the beginning of everything when our senses receive
stimuli (information) from the environment (De Bruyckere, Kirschner & Hulshof, 2015).
Sensory memory has a large capacity but it lasts only for short time (Cowan, 2015; Hall &
Stewart, 2010). Moreover, most of researchers including Bernstein and Nash (2008) believe
that created memories in SM might disappear fast if we ignore the received stimuli;
otherwise, they will be transferred to the short-term memory if we pay attention to those

stimuli.

1.10.2 Short-term Memory and Working Memory

Short-term memory (STM) refers to the type of memory that retains restricted pieces of
information for roughly 18 seconds (Bernstein & Nash, 2008). Counter to the sensory
memory, short-term memory has a restricted capacity (five to nine pieces of information)
and lasts for longer time (Kandarakis & Poulos, 2008). Robertson (2002) revealed that STM
needs rehearsing; otherwise, stored information in this memory will be lost; for instance,
forgetting a telephone number. This information can be retained in what is called working
memory (WM) for minutes to hours before it is forgotten if it is not rehearsed, or it can be
transferred to long-term memory in which this process depends upon the degree of repetition

and usage of this information (ibid).

Bilbrough (2011) differentiated between short-term memory and working memory by
noting that ‘‘the concept of working memory, unlike that of short-term memory, implies a

state in which things happen, rather than being merely a place ...”” (p. 4). That is, working
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memory is the type of memory that is responsible for the mental processing of the
information stored in the short-term memory (store) (Bernstein & Nash, 2008) as well as
executing cognitive functions, such as transmission to long-term memory and recall from it

(Kandarakis & Poulos, 2008).

1.10.3 Long-term Memory

Long-term Memory (LTM) is depicted by Goldstein (2008) as an ‘archive’ where lived
experiences and learned knowledge are stored. In the same vein, Baddeley (2009) viewed
LTM as ‘‘a system or systems assumed to underpin the capacity to store information over
long periods of time’” (p. 10). In contrast to short-term memory, LTM capacity and duration
are unlimited (Bilbrough, 2011). In fact, most of researchers commonly divided LTM into

two main types, declarative memory and non declarative memory.

1.10.3.1 Declarative (Explicit) Memory

Declarative memory refers to the type of memory responsible for keeping and retrieving
consciously (explicitly) factual knowledge and events (Reber, 2008). This type of memory
often debilitates by time (May & Einstein, 2013). Declarative memory can be in turn divided

into semantic memory and episodic memory.

Semantic memory is the type of long-term memory related to the retention of
propositional (factual knowledge) and terminology meaning (May & Einstein, 2013). In
other words, semantic memory includes impersonal and general facts that are not restricted
to the time while learning them ("Human Memory," 2012). For instance, storing the fact that
Algeria is the tenth largest country in the world or storing the meaning of the word
‘manifestation’. In addition to semantic memory, the other type of declarative memory is the

episodic memory.


https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Douglas+Bernstein&search-alias=books&field-author=Douglas+Bernstein&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Peggy+W.+Nash&search-alias=books&field-author=Peggy+W.+Nash&sort=relevancerank
https://www.sciencedirect.com/science/article/pii/S0166411508100103#!
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However, episodic (autobiographical) memory is the type of long-term memory related
to the past events one experienced in which keeping these memories pertains to the extent
of attention given to them (Dharani, 2015). Unlike semantic memory, episodic memory
includes personal facts which are organized to some extent in a chronological way ("Human
Memory," 2012). For example, remembering your first day in the university or remembering

your feeling when you got the baccalaureate degree.

1.10.3.2 Non declarative (Implicit) Memory

Non declarative memory is the kind of memory that is processed unconsciously and
used unintentionally (May & Einstein, 2013; Knopf, Graf & Kolling, 2015). As for
terminology, Hall (1998) clarified that this type is called ‘non declarative’ because
knowledge treated within this memory including knowledge about processes and emotions
cannot be expressed (declared) through words. To support his point, Hall gave examples of
driving a car and emotional reaction in a frightening situation in which retrieving these
memories cannot be happened consciously or expressed in words. One of non declarative

memory types is the procedural memory.

Procedural memory refers to the type of memory responsible for performing tasks based
on knowledge stored there whether these tasks are physical like swimming and cycling or
cognitive to some extent like playing chess (Ten Berge & Van Hezewijk, 1999).
Furthermore, procedural Memory is treated unconsciously without thinking (De la Torre,
2006). It should be noted that there are other types of non declarative memory, such as

priming and classical conditioning.

1.11 Forgetting

Forgetting is a natural phenomenon that everyone can experience. This phenomenon

often makes the process of retaining knowledge a challenge when people find themselves
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unable to remember and use what they have learned. Traditionally, forgetting refers to ‘the
loss of information over time’ ("Human Memory,” 2012). More specifically, ‘it is the
inability to recall or recognize previously encoded information’” (Irvington Parents Forum
[IPF], 2015, p. 224). Nairne and Pandeirada noted that forgetting is one of the major issues
of learning memory that has been researched (cited in Karpicke & Lehman, 2013) in which
investigating forgetting issue has been tackled by almost all general psychological textbooks
for more than a century (Wixted, 2004). To understand the forgetting phenomenon we need

to highlight the causes behind it.

1.12 Main Causes of Forgetting

Forgetting occurs because of many causes. Some of these causes that make people forget

in natural circumstances are: decay, interference, motivated forgetting and retrieval failure.

1.12.1 Decay

According to the decay theory, time is the only reason behind forgetting of information
(Ryan, 2009). In other words, gradual disappearance of information over time occurs when
people do not use this information (ibid). To make the idea simpler, NIOS (2013) likened

the decay of memories to the fading of a picture colors because of the sun.

In spite of the fact that decay is the oldest theory about forgetting, it is not credited
nowadays by most of psychologists because it is seen as a description of forgetting rather
than an explanation ("Human Memory," 2012). Moreover, it was largely disregarded in the
early 1900’s when it was discovered that time cannot be the only factor that explains
forgetting (Cybenko, 2011). Forgetting due to the passing of time as decay theory claimed
is not the only cause stated in literature in which many scholars widely report that forgetting

happens because of interfering of information in the memory.


https://irvingtonparentsforum.wordpress.com/
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1.12.2 Interference

NIOS (2013) noted that ‘‘whatever we learn, we learn in some context. Thus every
experience of learning is preceded and followed by some other experiences. These
experiences are often interrelated and influence each other’” (p. 120). Based on this idea, the
explanation of interference theory about forgetting emerged. Interference means that there
is a competition during retrieval between a number of memories when they are related to the
same cue which results in forgetting (IPF, 2015). For a long time, interference theory was
regarded as the most common interpretation for forgetting before it has been criticized and
abandoned for many decades then now it emerges again as the most effective interpretation
for forgetting, Dewar, Cowan, & Della Sala (cited in Alves & Bueno, 2017). In addition,

interference can be proactive or retrospective.

Spielman (2017) pinpointed the two types of interference by stating that ““When old
information hinders the recall of newly learned information’” (p. 274), it is called proactive
interference (PI) and ‘‘when information learned more recently hinders the recall of older
information’’ (p. 274), it is called retroactive interference (RI) (see Figure 1.2). Additionally,
it is worth noting that the resemblance between the pieces of information acquired highly
increases the interference degree between them (NI1OS, 2013). Many examples can be given
to illustrate these two types. For instance, finding yourself writing the previous year while
the new year has already begun is an example of PI (Spielman, 2017); whereas, failing to
remember the old password of your e-mail because the new password overlaps with it is an

example of RI (IPF, 2015). Figure 1.2 represents how the two types of interference occur.
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1st Step 2nd Step 3rd Step

Retroactive Interference

Recall
A
Information Information »
A 5 Recall
B

Proactive Interference

Figure 1.2 Classic paradigms of interference theory (Alves & Bueno, 2017, p. 1058)

1.12.3 Motivated Forgetting

Motivated forgetting may take the form of repression or Zeigarnik effect. In explaining
the former, Sigmund Freud claimed that people often do not allow threatening and annoying
memories to access to consciousness (Eysenck & Keane, 2015), rather, they thrust these
memories into unconsciousness through what Freud called repression. The other form of
motivated forgetting is Zeigarnik effect which refers to the idea that incomplete tasks seem
to be remembered more than complete tasks (NIOS, 2013). In other words, incomplete tasks
are difficult to be forgotten because people often feel tense and irritated when they have such
tasks that need to be accomplished (Hammadi & Qureishi, 2013). Forgetting can also be
related to what is called retrieval cues in which people fail to remember things; for example,

when such cues are absent.

1.12.4 Retrieval Failure (Cue-dependent Forgetting)

Tulving and his partners found after many experiments that forgetting can occur also
when people cannot access to the information stored in their memories either because the
retrieval cues are absent or inappropriate during recall (NCERT, 2016). Moreover, ‘‘our

minds/brains do not store exact, verbatim copies of the past. Instead, people use retrieval
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cues to try to reconstruct what occurred in the past based on fragmented, imperfect traces of
prior experiences’’ (Karpicke & Lehman, 2013, para. 11). Here, it is worth noting that
retrieval cues are defined as “‘stimuli that assist in memory retrieval. In other words, retrieval
cues help you access memories stored in long-term memory and bring them to your
conscious awareness. The presence of retrieval cues can make recalling memories much
easier’” (Williams, n.d. para. 2). Retrieval cues might be a photo, a song, a sound, a smell, a
place, a letter, an emotional or physical state and other (“Forgetting,” 2012). To sum up, it
can be said that retrieval cues are considered as triggers that help to get the information from

memory.

Moreover, retrieval is cue dependent in which both external (from the context) and
internal (from our internal state) hints and clues help in prompting retrieval (IPF, 2015). An
example of external cues is; for example, the smell of an orange when you are peeling it
which reminds you of your childhood; whereas, internal cues can be; for instance, your

feelings of depression that reminds you of when you missed somebody you love.

1.13 Factors Affecting Long-term Knowledge Retention

As mentioned above, repetition in general improves memory and contributes to the
transferring of the information from short-term memory to long-term memory. Moreover,
Ebbinghaus (1913) pointed out that attention and interest about the information we receive
highly affect the retention and the reproduction of this information later. Therefore,
commenting on the factor of repetition, Ebbinghaus asserted that a single repetition of the
information is ordinarily not enough even if ample attention is put on it; therefore, a
sufficient number of repetitions is needed for successful recall (ibid). There are other factors
can also affect long-term knowledge retention. Here we stated the main factors in literature

which are: levels of processing, organization, testing effect and distribution of practice.
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1.13.1 Levels of Processing

The concept of level of processing was first identified by Craik and Lockhart in 1972
when they suggested that the way of processing information differs to be shallow
(maintenance rehearsal) or deep (elaborative rehearsal) (May & Einstein, 2013). Martin,

Carlson and Buskist (2010) provided a clear definition of both ways of processing as follow:

Maintenance rehearsal is the rote repetition of verbal information —
simply repeating an item over and over. This behavior serves to
maintain the information in short-term memory but does not necessarily
result in lasting changes. In contrast, when people engage in elaborative
rehearsal, they think about the information and relate it to what they
already know. Elaborative rehearsal involves more than new
information. It involves deeper processing: forming associations,
attending to the meaning of the information, thinking about that
information, and so on (p. 300).
May & Einstein (2013) proclaimed that shallow processing targets the physical features of
the information, such as length, font and color; whereas, deep processing targets the meaning

of the information in which it results in best retention as opposed to shallow processing.
1.13.2 Organization

Another factor that many people, especially students, may agree upon its efficiency in
retaining knowledge is the organization of the material. Apparently, organizing information
by framing it in a certain form may facilitate remembering when the pieces of information
are linked together e.g. making ‘trees’ (Goldstein, 2008). Organizing information also
provides retrieval cues that help in turn in boosting information retrieval process (NIOS,
2013). In other words, the form of the organized information will act as retrieval cues that

help later to recall the information.
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1.13.3 Testing Effect (Retrieval Practice)

Many studies had been conducted to examine the effect of tests on memory in which
they managed to confirm that effect through several experiments. In this respect, May and
Einstein (2013) noted that memory tests has an effect on evaluating our learned knowledge
as well as improving our later retention. This effect is termed as the testing effect or test-
enhanced learning and it was first illustrated by Gates in 1917 before it was studied

extensively by Carrier and Pasher in 1992 and then by Roediger and Karpicke in 2006 (ibid).

By way of illustration, Carpenter, Pashler and Cepeda (2009) conducted a study on the
8" grade student’s retention of U.S. history facts (e.g., who assassinated President Abraham
Lincoln? Followed by the answer John Wilkes Booth). They explored the effect of testing on
long-term retention of knowledge and found that students who reviewed the history facts
through testing recall are much better in the final test (after nine months) than students who
reviewed the history facts through only restudying them. As a result, many studies reported
that tests are not just assessment tools, but also a means for future successful retrieval
(Carpenter et al., 2009). In addition to testing, distributing the practice of knowledge over

time has also proven to be of service in retaining this knowledge for a long period of time.
1.13.4 Distribution of Practice

Distribution of practice refers to the idea that distributing the reviews of information
over time yields better results in terms of long-term knowledge retention in contrast to
massed practice in which the reviews are massed together without time intervals between
them. This factor is discussed at length in the second chapter that tackles the spaced

repetition technique.
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Conclusion

Knowledge is decisively of immense importance in different aspects of human life, such
as learning. This importance springs from its role in helping people progress and bettering
their living. Accordingly, gaining and protecting knowledge are two processes that require
a mental faculty called memory. It is apparent that retaining knowledge is a challenge that
often face people, especially the students because they often forget what they have learned
quickly due to many causes. To cope with forgetting, there are many factors that affect long-
term knowledge retention learners can draw their attention to in order to promote

memorisation and improve their learning.

The next chapter introduces the use of the spaced repetition as a learning technique in

enhancing the long-term retention of knowledge.
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Introduction

The present chapter is devoted to highlight one of the learning techniques used to
improve long-term knowledge retention and enhance recall called spaced repetition
technique. Since this technique traces back to the German psychologist Hermann
Ebbinghaus, it was necessary to introduce Ebbinghaus’s work underlying this technique as
well as explaining his two pioneering discoveries which are the forgetting curve and the
spacing effect. This chapter also seeks to explain why this technique is efficient. Moreover,
it widely discusses two fundamental concepts related to the spaced repetition which are
retention interval and time intervals. Furthermore, different ways of implementing the
technique will be displayed. Finally, this chapter presents learners’ belief towards the spaced

repetition.

2.1 Ebbinghaus’s Work

Ebbinghaus’s name is probably the most mentioned name in documents related to the
human memory study area and learning. The German psychologist Hermann Ebbinghaus
was the first who studied memory and forgetting systematically in the late of 1800’s
(Bernstein & Nash, 2008). While Pavlov and his colleagues shed light on memory encoding
by studying the relationship between the bell’s sound and food, Ebbinghaus focused on
memory retrieval and proved the effectiveness of implementing the spaced practice rather
than the massed practice on long-term memory (Kelley & Whatson, 2013). Actually,
Ebbinghaus’s experiments have enabled him later to be one of the most influential scientists

in psychology.

In conducting his research, Ebbinghaus was the researcher and the participant at the
same time when he tried to memorize a list of 13 nonsense syllables, such as DAX, LEP,

WUJ (Martin et al., 2010). Probably, one wonders about using nonsense syllables in
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particular. The answer is that ‘‘Ebbinghaus chose nonsense syllables over words because he
did not want meaning to shade his results. He assumed that meaningful stimuli would be
more memorable than non-meaningful stimuli...”” (Schwartz, 2014, p. 6). As a result,
Ebbinghaus invented a method called the method of savings that enabled him to measure
forgetting by making a comparison between the number of attempts allocated to learning the
nonsense syllables and the number of attempts allocated to relearning them later (Bernstein
& Nash, 2008). For example, ‘‘if it took Ebbinghaus ten trials to learn a list and ten more
trials to relearn it, there would be no savings. Forgetting would have been complete. If it
took him ten trials to learn the list and only five trials to relearn it, there would be a savings
of 50 percent” (ibid, p. 228). The systematic way of studying and measuring forgetting
leaded Ebbinghaus to draw the well-known curve of forgetting which displays the findings

he has reached through his research.

Ebbinghaus method of measuring forgetting was not his only contribution in memory
area. He came out with two pioneering discoveries through his research concerning memory
and learning (Lally & Valentine-French, 2011). First, he found that forgetting occurs rapidly
and dramatically just after learning then it remains constant over time (see Figure 2.1).
Second, Ebbinghaus also introduced what is referred to as the spacing effect which implies
that learning can be better if you distribute what you want to learn over time rather than cram
it at once (ibid). These two discoveries were of the main pillars of what was later called the

spaced repetition technique.

2.2 Forgetting Curve

As mentioned before, the forgetting curve is one of the discoveries of the German
psychologist Hermann Ebbinghaus because of his innovative work on memory. The

forgetting curve introduced by Ebbinghaus in 1885 displays that acquired information is
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forgotten with the passing of time if it is not reinforced (Hanks & Zhan, 2012) in which
learners ordinarily forget rapidly what they learned as knowledge after few days or few
weeks if this knowledge is not consciously rehearsed (McNamee, 2018). Accordingly, it is
worth noting that roughly 50% of what people newly learned is forgotten within an hour and
nearly 70% after 24 hours (“Six ways,” 2017). To that end, as time passes, the acquired

information is always prone to be forgotten if it is not reviewed.

Commenting on his contribution in psychology, Schwartz (2014) wrote that
““Ebbinghaus is remembered today because he was the first memory psychologist but also
because he established a number of principles of memory, which are still relevant today,
both in terms of theory and application’” (p. 5). Accordingly, owing to his contribution in
psychology as the first psychologist who set the bases of the experimental psychology of
memory through his innovative work, the curve of lost learned information is sometimes
called the ‘Ebbinghaus Forgetting Curve’ (Wittman, n.d.). Figure 2.1 shows Ebbinghaus
forgetting curve representing the percentage of the retained information and the retention

interval that ranges from 20 minutes to 31 days.
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Figure 2.1 Ebbinghaus Forgetting Curve (Bernstein & Nash, 2008, p. 228)
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2.3 The Spacing Effect

Ebbinghaus’s other discovery was the relation between distribution of learning over
time and the retention of learned information or what is referred to as the spacing effect. The
spacing effect phenomenon has begun before more than 100 years with the work of
Ebbinghaus, and it has been tackled by hundreds of studies (Carpenter, Cepeda, Rohrer,
Kang, & Pashler, 2012; Pashler, Rohrer, Cepeda, & Carpenter, 2007). Spacing effect is also
called distributed practice, spaced presentation (De la Rouviere, 2013) or lag effect (Sobel,
Cepeda & Kapler, 2011). In an attempt to introduce the concept of spacing effect, Kang

(2016) wrote:

Most people know from personal experience that if one is trying to learn
something well—Dbe it a set of facts, concepts, skills, or procedures—a
single exposure is usually inadequate for good long-term retention. We
are all familiar with the adage “practice makes perfect.” But what is less
obvious is that the timing of the practice (when it occurs) matters a great
deal: Having the initial study and subsequent review or practice be
spaced out over time generally leads to superior learning than having
the repetition(s) occur in close temporal succession (with total study
time kept equal in both cases) (p. 13).

To that end, the spacing effect phenomenon explains that the distribution of repetitions over
time results in better learning in contrast to massing the repetitions at once time (Gyorbiro,
Larkin & Cohen, 2010). Quite in line with this, Goldstein (2008) pointed out that the

distributed practice effect can be much better than massed practice because of many reasons

including:

e Paying attention to a material for a long time is something hard. Instead,
¢ Taking breaks between study sessions provides you with better feedback about what

you actually know.
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Moreover, in attempting to set the difference between spaced practice and massed

practice, Carpenter et al. (2012) elucidated that,

When the spacing gap between two or more presentations of the same
item is zero (e.g., the same biology term and definition is presented
back-to-back with no interruptions inbetween), the presentations are
said to be massed together. When the gap between presentations is
greater than zero (e.g., a given biology term is repeated every 5 min or
after five different biology terms have been presented), then the
presentations are said to be spaced or distributed because they are
separated by a nonzero time interval (p. 370).

The procedure of using spaced practice and massed practice is displayed in (Figure 2.2) in
which the former refers to that time intervals are incorporated between the reviews followed
by a final test; whereas, the latter refers that before having a final test, the reviews are massed

together with no time interval between them.

Spaced | Initial . Final
y| Review |« test
. study i L
Practice Gap/Lag Retention interval
Massed Initial ) Final
_ study Review |4 > test
Practice Retention interval
______________________________________ _>
Time

Figure 2.2 The typical experimental procedure for examining the spacing effect (Kang,
2016, p. 13)

The invention of spacing effect by Hermann Ebbinghaus as one of the influential
principles in psychology paved the way to many other researchers to further study it from
different aspects. The spacing effect has been actively researched in experimental
psychology and recently it is integrated into educational settings (Lotfolahi & Salehi, 2016).

One of these studies was conducted by Baddeley and Longman in 1978 in order to explore
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the effect of the distribution of practice over time (Druckman & Bjork, 1991). To teach post
office workers how to type in a short period of time, Baddeley and Longman divided workers
into two groups in which some of them spaced their typing practice i.e., one hour per day,
whilst the rest of the workers were taught typing through massed practice i.e., four hours per
day (ibid). As a result, Baddeley and Longman found that spaced practice resulted in much
more effective learning than massed practice (Druckman & Bjork, 1991). At the outset,
studies focused mainly on studying the effect of spaced practice by comparing it with massed
practice. Thereafter, studies focused on examining the effect of the spaced practice by
considering different factors such as the age of learners and the type of knowledge targeted

by the spacing effect.

Accordingly, although most of the studies demonstrated the spacing efficiency with
adult learners, they also yielded beneficial results with elementary school children, middle
school children, and preschool children (Carpenter et al., 2012). Importantly, even though
the overwhelming majority of studies conducted to explore the spacing effect were about
learning simple information, such as word lists, recent studies have proven that even learning
information that is more complicated, such as spelling, reading skills and biology can be
fostered by the spacing effect (ibid). On the whole, the spacing effect proved its efficiency

in improving memory.

2.4 Memory and Spacing Effect

Improving our memories and finding methods to do so is probably the goal of most of
us, especially students. Several forms of learning such as memory and problem solving can
be improved through spacing out the reviews or the practice; however, the strongest effect
of spacing might be in enhancing memorization of learned knowledge (Kang, 2016). To put

it differently, the spacing effect is the phenomenon ‘‘whereby memory is enhanced for the
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information that is learned across different points in time rather than being learned at once”’
(Lotfolahi & Salehi, 2016, p. 1). In connection with this, a learning technique called spaced

repetition has been developed based on the phenomenon of spacing effect.
2.5 Spaced Repetition

Since learning is an important aspect in life, finding ways to simplify it and solving the
problems that face learners, such as forgetting are always essential goals. Hermann
Ebbinghaus was among the psychologists who first studied forgetting and its relationship
with time ("Spaced Repetition and MemoryLifter,"” 2008). He assumed that the amount of
acquired information fades increasingly as time passes; however, when it is constantly
revised, its fading from memory slows down and decreases with each repetition (Chukharev-
Hudilainen & Klepikova, 2016). Accordingly, since creating long-term memories is one of
the fundamental tasks in education (Kelley & Whatson, 2013), finding methods to do so was
a requirement. One of these methods that were developed to foster learning is the spaced

repetition.

More specifically, Spaced repetition technique is a learning method that was first
introduced by Cecil Alec Mace in his book entitled ‘Psychology of Study’ in 1932 (Martinez
Sanchez, 2012) as a learning method to gain the benefit of spacing effect proved by Hermann
Ebbinghaus (Hanks & Zhan, 2012). Gyorbir6 et al. (2010) provided a definition of the spaced
repetition which is deemed to be inclusive by saying that ‘‘spaced repetition is a learning
technique that reviews learning material at variable intervals of time, ideally just before such
information would otherwise be forgotten, to maximize recollection and minimize learning

time”’ (p. 1).

However, the famous and widely cited definition is the one provided by Baddeley who

wrote that the spaced repetition is a learning technique that ‘‘incorporates increasing
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intervals of time between subsequent reviews of previously learnt material in order to exploit
the psychological spacing effect’’ (cited in Yang, Jin, Tao, Xie & Feng, 2016, p. 2). In short,
“‘spaced repetition is a technique for efficient memorization which uses repeated, spaced
review of content to improve long-term retention’’ (Tabibian et al., 2018, p. 1). It should be
noted here that a few repetitions or many repetitions can be applied (Thalheimer, 2006). In
addition, the repetitions of the information cannot necessarily be rote repetitions, rather, they
might include paraphrases of the information, exercises, discussions, dialogues and so forth
(ibid). In general, one can understand from these definitions that the spaced repetition seeks
to repeat the information within increasing time intervals to improve memorization and

foster learning.

Spaced repetition has proven its effectiveness over the massed repetition because it uses
time intervals between each exposure to the information and another. One may wonder about
the scientific explanation of the effect of spacing in the spaced repetition. The answer is that
memory consolidation—transferring the information from short-term memory to long-term
memory—occurs after making neural connections between the pieces of information that
needs time to be made ("Science,” 2016). In this respect, Frank (2018) likened the process
of acquiring and retaining information to building a brick wall. According to him, heaping
bricks above each other without letting the cement between the bricks dry does not lead to
building a solid wall, which is the same thing with the pieces of information we acquired.
Moreover, the efficiency of spaced repetition lies in incorporating and capturing the most of

three psychological phenomena that boost learning and memory (Teninbaum, 2017):

1. The forgetting curve: in which we can anticipate the point in time at which

forgetting happens.
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2. The spacing effect: which refers to the idea that better remembering of information
is achieved when information is reviewed just before the point in time at which we
anticipated that forgetting would occur.

3. The testing effect: which implies that testing learners about the acquired

information promotes remembering of this information.

As mentioned before, the forgetting curve and the spacing effect were the two
discoveries of the German psychologist Hermann Ebbinghaus which are the pillars of the
spaced repetition technique. Besides, this technique depends largely on what is called the
testing effect which refers to the idea that learners who are tested about what they have

learned retain better than learners who are not tested.

2.6 Retention Interval

There are some concepts one cannot build a clear idea about the spaced repetition unless
s/he understands them, such as the retention interval. Kipper-Tetzel and Erdfelder (2012)
reported that ‘‘the retention interval is the time between the last study episode and the final
test”” (p. 4) (see Figure 2.2). That is, the retention interval refers to the period between the

last time the learner revised the information and the time of being tested about it.

Moreover, the retention interval implies the period of time when forgetting of acquired
information happens. In connection with this, Farr (1987) stated that generally, if the
information is not used for a long time, it will be prone to decay. This result was what
Ebbinghaus came out with through his experiment when he used different intervals
represented the time between acquiring a list of nonsense syllables and recalling this list
(Schwartz, 2014). These intervals varied between few minutes up to 31 days in which he
found that a considerable amount of acquired information was lost rapidly at the beginning,

especially after one day or two after learning (Martin et al., 2010) (see Figure 2.1). The other
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concept that should be discussed to understand the general idea of the spaced repetition
technique is the time intervals between revisions sessions. Here there is a detailed discussion

about these intervals.

2.7 Time Intervals between Repetitions

Time intervals between study sessions have been extensively investigating since the
spacing effect phenomenon was uncovered in the late of 1800°s. Apparently, finding the
ideal time interval between the repetitions of information is an essential purpose of spaced
repetition in which the intervals should be as long as possible and at the same time short to
not make the information forgotten (Windarp, 2015). It should be; however, stated that it is
challenging to pinpoint the point in time when the information is about to be forgotten and
at the same time it is still remembered (Chukharev-Hudilainen & Klepikova, 2016). That is,
the very long period of time before reviewing the information might result in forgetting much
of what students learned as knowledge (Carpenter et al., 2012). It should be noted that even
the spaced repetition incorporates increasing intervals but there are no unified time schedules

suited to all cases.

Studies that have explored the difference between expanding schedules and fixed ones
came to ambiguous results in which some of the studies have found that expanding schedules
are more beneficial than fixed schedules; however, other studies have found that fixed
schedules are more beneficial than expanding ones (Carpenter et al., 2012). On the other
hand, Karpicke and Bauernschmidt in 2011 found after exploring different spacing schedules
(expanding, equal, and contracting), that there is no difference between the schedules in
terms of superiority (Chukharev-Hudilainen & Klepikova, 2016). Even though studies came
to these conflicting findings, this does not deny the idea that the distribution of revision over

time is better than massing it together.
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Furthermore, the retention interval was considered as an influential factor that can help
to identify how the intervals between the repetitions will be. Cepeda, Vul, Rohrer, Wixted
and Pashler (2008) showed that the optimal time interval between study sessions is not an
agreed amount, but it depends largely upon the retention interval. That is, the optimal
distribution of your study time is pertained to what extent you want to remember something;
for example, ‘“if a person wishes to retain information for several years, a delayed review of
at least several months seems likely to produce a highly favorable return on the time
investment”’ (ibid, 2008, p. 1101). Similarly, to further explore the effect of the gap between
the study sessions on the retention of several types of knowledge, Cepeda et al. (2009)
conducted two studies with postponing the test up to six months in which they found as a
result that test accuracy increased when the gap between the sessions increased. Thus, the
retention interval influences the intervals between the repetitions which in turn influence the

accuracy of information recall.

Finding an optimal application of the spaced repetition technique as well as benefiting
from time intervals and retention interval are the goals of many studies. In this respect,
Cepeda et al. (2008) considered the interactive effects of the gap between study sessions and
the retention interval as a challenge for practical application; nevertheless, they asserted that
psychologists should provide an accurate application to people in order to enable them to
use the time between reviews effectively to enhance long-term retention. Finally, although
there is no consensus about how the time intervals between different exposures to the
information should be, a great number of scientists believe that long time intervals tend to

be better for creating long-term memories than short ones.
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2.8 Implementing Spaced Repetition

Along the history of spaced repetition, there were many attempts to propose practical
applications of this technigue. It worth noting that the most popular application were the two
methods invented by Pimsleur and Leitner. With the advent of technology, many software

programmes for implementing spaced repetition have emerged.

2.8.1 Pimsleur's Graduated-Interval Recall

In 1967, Paul Pimsleur introduced a spaced repetition system that might be the first
practical application of the spaced repetition called graduated-interval recall for using it in
audio language learning (Settles & Meeder, 2016). He used an expanding time intervals in
which after learning new vocabulary, learners review the items after 5 seconds, 25 seconds,
2 minutes, 10 minutes, 1 hour, 5 hours, 1 day, 5 days, 25 days, 4 months, and 2 years using
a stopwatch to help them (Teninbaum, 2017). It should be noted that Pimsleur's system is
used to review only audio information ("Spaced Repetition," n.d.). In addition to Pimsleur's
graduated-interval recall method, there were other methods such as using flashcards which

were developed to provide a practical application of the spaced repetition technique.

2.8.2 Physical Flashcards

The use of physical flashcards is the traditional way to practice the spaced repetition in
order to better memorization and cope with forgetting. For many years flashcards have been
made and used as a helpful tool by both teachers and learners inside and outside the
classroom (Farhadi, 2013). At the outset, it is important to know what are flashcards to know
how they are used. Farhadi (2013) defined a flashcard as ‘“a cardboard consisting of a word,
a sentence, or a simple picture on it’’ (p. 4). For giving further explanation to the concept of

flashcards, (Gyorbiro et al., 2010) stated that,
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Paper or electronic flashcards can be used for memorizing factual
knowledge. Each card poses or implies a question on its front, and
provides the corresponding answer on its back. During study with
flashcards, users choose a number of cards to review, ponder each
question, and given the success or failure of each answer, group cards
separately for later review (p. 2).

From this explanation, it seems that flashcards enable the learners not only to review the
information written on them but also to test themselves about it. The testing effect benefits
can be achieved through the use of flashcards in which learners test themselves according to
the cue and answer method represented in this case by the two sides of the flashcard (De la
Rouviere, 2013). It is worth noting that the first spaced repetition system that used flashcards

idea in a systematic way was the Leitner’s system.

2.8.2.1 The Leitner’s Learning Box System

In his book on memory and learning, the German scientist Sebastian Leitner devised a
practical application of the spaced repetition technique ("Spaced Repetition and
MemoryL.ifter," 2008) by proposing in 1972 a system for using flashcards (Settles & Meeder,
2016). Flashcards in Leitner system are generally distributed in five compartments (boxes)
in which the information written on the cards moves from the less difficult to the most
difficult (Farhadi, 2013). In order to highlight the idea of this system and clarify how it

works, Settles and Meeder (2016) explained that,

The main idea is to have a few boxes that correspond to different
practice intervals: 1-day, 2-day, 4-day, and so on. All cards start out in
the 1-day box, and if the student can remember an item after one day, it
gets “promoted” to the 2-day box. Two days later, if s/he remembers it
again, it gets promoted to the 4-day box, etc. Conversely, if s/he is
incorrect, the card gets “demoted” to a shorter interval box (p. 1850).
See Figure 2.3.
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Figure 2.3 The Leitner System for flashcards (Settles & Meeder, 2016, p. 1850)

The Leitner’s learning box system for flashcards is the most popular way to implement
spaced repetition. In fact, the idea of flashcards boxes in Leitner system is used by several
electronic programmes including Duolingo for scheduling reviews in which physical boxes
are substituted by virtual ones (Settles & Meeder, 2016). Therefore, the simplicity to
manipulate the electronic flashcards rather than the physical ones when applying the spaced

repetition make them widely used.

2.8.3 Spaced Repetition Software

The use of spaced repetition software became the most useful and popular method of
applying this technique. Spaced repetition has proven its effectiveness through the manual
use of flashcards technique before digital technologies, such as personal computers and
smartphones were invented (Teninbaum, 2017). Nevertheless, Nickson (2017) believed that
applying spaced repetition using physical flashcards rather than virtual ones certainly results

in losing the paper flashcards or finding difficulties to arrange them in a particular order.

Moreover, it is up to the seventies of the last century, spaced repetition technique was
being practiced by using physical flashcards systems which are to some extent impractical

because in some cases thousands of cards are required to apply this technique ("Spaced
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Repetition,” n.d.). Recently, the use of physical flashcards is often substituted by the use of
spaced repetition software and online platforms, such as Mnemosyne, Duolingo, Synap, or
SuperMemo that become day after day widely used (Tabibian et al., 2018). Electronic
flashcards do not differ from physical ones; that is, the question is written on the first side
and the answer is written on the other side or the word and its translation in the case of
acquiring vocabulary (Martinez Sanchez, 2012). As a result, we can say that the principle of
using electronic flashcards and physical ones is the same, but the former is more practical

and easy to use.

Furthermore, most of electronic flashcards programmes based on spaced repetition are
designed by inputting information, such as information in the form of questions and their
answers ("Spaced Repetition,” n.d.). Afterwards, when the information is reviewed by the
learner, the programme displays a question on the screen in which s/he tries to remember the
answer (ibid). In both cases success or failure, the learner can reveal the answer by a simple
click as well as rate the difficulty that faced him/her during information recall ("Spaced
Repetition," n.d.). Although programming the spaced repetition software is often a
complicated process that requires experts, using it by learners is quite simple in which it only

requires one of the spaced repetition applications and simple clicks.

Nowadays, implementing spaced repetition becomes easier with the advent of several
software programmes. For the sake of creating optimal revision schedules, many algorithms
have been invented based on the previous experience of the learners with the information
they want to acquire (Chukharev-Hudilainen & Klepikova, 2016). In fact, Piotr Wozniak
was the first who created in 1982 computer algorithms for spaced repetition (Wozniak,
2014). To do so, Wozniak carried out a myriad of studies that eventually led him to create
SuperMemo in order to identify optimal intervals between repetitions (Frank, 2018).

Determining the time intervals between the repetitions in SuperMemo software is a
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complicated process, but some of the first intervals can be simplified as follows: First
repetition—1 day, second repetition—7 days, third repetition—16 days, fourth repetition—
35 days (ibid). Even though the spaced repetition is an efficient learning technique, most of
students do not use it when they want to create long-term memories and retain what they

have learned as knowledge.

2.9 Learners and Spaced Repetition

Students often leave what they are supposed to revise to the last minute before the
examination. In this case, they find themselves obliged to cram the material in a single study
session. Generally, massed practice is better in memorizing information for a short period of
time; whereas, in order to retain information for a long period of time, spaced practiced
might be the solution (Druckman & Bjork, 1991). Importantly, it should be pointed out that
most learners believe that they can perform better if they learn through massed practice rather
than spaced practice (Thalheimer, 2006). This false belief often comes from learners’ feeling
that they master the material if the repetitions are massed together which eventually make
them stop revising the material again later on (ibid). There is no denying that although the
spaced repetition technique has been considered as one of the effective learning methods,

learners are still unaware of its powerful influence in improving memorization and learning.

Conclusion

Learning is one of the fundamental aspects in our life. Apparently, learners are often
prone to face difficulties that disrupt their learning process. Accordingly, they tend to use
learning techniques to overcome these difficulties including forgetting. One of these
techniques is the spaced repetition which is based on the innovative work of the German
psychologist Hermann Ebbinghaus. Through his discoveries in psychology, namely the

forgetting curve and the spacing effect, Ebbinghaus set the bases of this technique. For
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capturing the most of the spaced repetition technique, there are different ways learners can
use to implement it for improving their memorization of learned knowledge and underpin

the recall.

The next chapter represents the research methodology of this research study as well as

displaying the analysis of the data obtained and the final findings.



Chapter Three

Data Analysis and Interpretation
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Introduction

The current chapter seeks to provide a clear description of the research approach and the
research design adopted for this study as well as the data collection methods used to gather
the necessary data. In addition, the data obtained from conducting this study that attempts to
investigate the use of the spaced repetition technique in enhancing long-term propositional
knowledge retention will be displayed with a detailed analysis. Moreover, after accepting or
rejecting the hypotheses proposed at the outset of this research study, a discussion of the
results will be presented. Finally, this chapter provides a synthesis of the findings as well as

the conclusions drawn in this research study.
3.1 Research Approach

The present study aims mainly to investigate the use of the spaced repetition technique
in enhancing long-term propositional knowledge retention. It also seeks to highlight
knowledge forgetting as a concomitant phenomenon to the learning process. Therefore, the
research approach adopted to carry out this study is the qualitative research approach because
it serves the nature of this research. Besides, this kind research approach was opted for
because it is well suited to answer the research questions and ensure the realization of its

aims.
3.2 Research Design

Methodologists believe that the case study design is useful when the research seeks to
provide a clear description to understand a certain phenomenon. One of them was Soy (1997)
who opined that the case study ‘‘excels at bringing us to an understanding of a complex issue
or object and can extend experience or add strength to what is already known through
previous research’” (p. 1). In the same vein, Kumar (2014) stated that ‘‘this design is of

immense relevance when the focus of a study is on extensively exploring and understanding
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rather than confirming and quantifying’’ (p. 155). Accordingly, since the present study aims
to understand and describe both learners’ long-term propositional knowledge retention and

the spaced repetition technique, a case study was used as a research strategy.

3.3 Data Collection Methods

The nature of the research study dictates on the researcher what research approach and
research design as well as data collection methods s/he should use. For the sake of
accomplishing the present study, a semi-structured questionnaire and a semi-structured
interview were used as data collection tools because they are suitable to the nature of this

study.

3.3.1 Students’ Questionnaire

3.3.1.1 Aim

The students’ questionnaire was addressed to Master One students of English language
at Biskra University. We designed it to collect information about students’ prior experiences
with retaining propositional knowledge and forgetting as well as their views towards
knowledge retention in general. In addition, this questionnaire sought to know the students’

perception towards spaced repetition technique.

3.3.1.2 Structure and Content

This questionnaire included four sections that in turn included a number of questions.
Since this questionnaire is semi-structured, the questions were a combination of both close-
ended questions and open-ended questions. The first kind of questions (yes/no questions and
multiple choice) targeted to collect short and direct answers ;whereas, the second kind of
questions targeted to collect longer answers with more details about the present issue through
justifying answers and setting the reasons behind them. The questionnaire was designed as

follows:
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Section One: Students’ Prior Experiences with Propositional Knowledge Retention

(contains eight items)

This section was designed to explore the students’ goal behind memorizing information
(item 1) and the type of knowledge they are more likely to remember (item 2). Moreover,
the third and the fourth items were devoted to investigate the students’ habits concerning
materials’ revision and the retention period of propositional knowledge, respectively. In
addition, this section examined the difficulties students face in recalling knowledge and the
reasons behind these difficulties (item 5). Furthermore, it explores the amount of information
recalled by the students during the examinations (item 6) and the techniques used to enhance

the recall (item 7). The last item was included to discover the students’ views towards testing.

Section Two: Students’ View towards Knowledge Retention (contains two items)

This section aimed to know students’ views towards knowledge retention in general
through exploring students’ views of the effect of forgetting on learning (item 1) and

students’ perceptions of the importance of protecting knowledge from fleeting (item 2).

Section Three: Students’ Perception towards Spaced Repetition Technique (contains four

items)

This section was devoted to probe the students’ perception of the spaced repetition
technique. The students were asked about their acquaintance with this technique (item 1),
the frequency of applying it (item 2) and the way students apply it (item 3). Besides, the final
item was included to ask the students about their satisfaction with the efficiency of the spaced

repetition technique.



Chapter Three: Data Analysis and Interpretation 45

Section Four: Further Suggestions (contains one item)

This section was included to enable the students to provide us with their suggestions
about using the spaced repetition technique in enhancing long-term propositional knowledge

retention.

3.3.1.3 Data Collection Procedures for the Questionnaire

The questionnaire was distributed to one fifth of Master One English students (57
students) from both divisions: applied linguistics as well as civilization and literature. The
distribution of the questionnaire was online via Google Drive application after designing it
using Google Forms application. It is worth noting that finding students and checking that
they are Master One English students at Biskra University was not an easy task in which it
took almost ten days. Furthermore, the results were displayed by using the Microsoft Excel

programme.

3.3.1.4 Validation and Piloting

Table 3.1 Students’ questionnaire in the piloting stage

Structure Content
Section One Students’ Prior Experiences with Propositional Knowledge Retention (from
item 1 to 8)
Section Two Students’ View towards Knowledge Retention (from itm 1 to 2)
Section Three Students’ Perception towards Spaced Repetition Technique (from item 1 to 4)
Section Four Further Suggestions (1 item)
The Opinionnaire Items of the opinionnaire from 1 to 7

The piloting stage is an important process in the research where the tools are tried out

to avoid any ambiguity or redundancy. Before administering the questionnaire to the
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students, it was validated and piloted it in order to come up with a revised version. To do so,
the questionnaire was validated by the supervisor of this study who said that no changes are
required. Then, it was piloted through distributing it to six students who were chosen
randomly from the population. These six students did not take part in answering the final
version of the questionnaire. In what follows, the answers of the students and the changes

they have recommended were stated.

1. How did you find the questions in general?

When we asked the students about their opinions concerning the questions in general,
the majority of the opinions were positive in which the respondents have reported that the
questions were inclusive, informative, interesting and easy to answer. However, only one

student has opined that the questionnaire was good but a little bit long.

2. Have you noticed that any of the questions seems to be strange or unusual?

The second question in the opinionnaire was about noticing any strange or unusual
question (s). Five students have answered that they did not notice any strange or unusual
question, while only one student has stated that one of the questions in section four seems to
be strange. It should be noted that this question has been omitted from the final version of

the questionnaire.

3. Have you found any questions needless or should be omitted?

Regarding this question, all students have reported that they did not find any question

that is needless or should be omitted.

4. Have you noted any questions that are unnecessarily repeated in which they targeted the

same thing?



Chapter Three: Data Analysis and Interpretation 47

Through this question, we sought to know if the students have noted any repeated

questions. All students have answered that there is no repetition of questions.

5. Have you detected any mistakes in terms of grammar, spelling, or punctuation?

As for different mistakes, all students agreed that there are no mistakes in terms of

grammar, spelling or punctuation.

6. What do you think of the order of questions?

This question was asked to check if the questions were well ordered. The large majority
of respondents have stated that the questions were clearly ordered in which five of them have
found that the order was logical and the questions move smoothly and gradually from general
to specific; whereas, only one student has said that there was a kind of jumping in the

questions.

7. If you have any suggestions to help us improve this questionnaire in terms of introduction

and questions, please write them down below

Through this question, we asked the respondents to write down any suggestions that
enable us to improve the questionnaire. Only one student has suggested to explain more the
spaced repetition technique stated in the questionnaire’s introduction. This suggestion was
taken into consideration in which we have reformulated the technique definition to make it

simpler and easy to understand.

3.3.2 Memory Trainers’ Interview

3.3.2.1 Aim

This interview was addressed to memory trainers from different countries. It was
designed to collect more information about the current issue centering our sights on

exploring the spaced repetition technique suggested in this research study.
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3.3.2.2 Structure and Content

This interview included initially nine main questions which were prepared in advance.
Since this interview is semi-structured, the questions were half prepared. To draw more
information from the interviewees, we asked them other related question depending on their
answers to the main questions. That is, we started with open-ended questions and then
spontaneously more new questions were generated based on the response of the interviewee.
It is worth mentioning that in order to set the tone, establish a good rapport with the trainers
and make them feel comfortable, we asked them about their work in the memory area and

how long they have been in this domain before moving to the interview’s questions.

3.3.2.3 Data Collection Procedures for the Interview

Four memory trainers have been interviewed online via Facebook Messenger
application. The interviews were conducted using the Arabic language since it is the native
language of the interviewees. After tape-recording the interviewees, we have listened to what
they said many times in order to transcript the tapes. Afterwards, we have cleaned the
gathered data and got what we need in order to analyze it later.

3.4 Population and Sampling

The population of this study was Master One students of English language at Mohamed
Kheider University of Biskra, Algeria for the academic year 2018/2019. It consisted of 283
students. One fifth of this number that is represented by roughly 57 students was taken as a

sample through simple random sampling to carry out this study.
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3.5 The Results of the Study

3.5.1 Students’ Questionnaire

Section One: Students’ Prior Experiences with Propositional Knowledge Retention

1. Is passing the examinations your only goal behind memorizing information?
Table 3.2 Students’ views of passing the examinations as the only goal behind

memorizing information

Options Number of respondents Percentage
Yes 39 68 %
No 18 32 %

Total 57 100 %

The first question was intended to be direct and easy to answer in order to make the
students engaged in answering the questionnaire. By asking this question, we sought to check
the truthfulness of the common saying that the goal of most students behind memorizing
information is to pass the examinations. Besides, it aimed at knowing if students have other
goals. The majority of the students representing 68 % have reported that they revise what
they have learned in order only to pass the examinations; however, 32 % of them have

revealed that passing the examinations is not their only goal behind memorizing information.

- If “No’, please specify other goals

The students who have other goals behind memorizing information have been asked to
specify them. It is worth mentioning that all of these students have answered this sub-
question. Actually, most of the answers were nearly similar in which the students have
expressed that their other goal is to gain more knowledge and use it in the future when

needed.
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2. Which type of these two types of knowledge are you more likely to remember?

45
40
35
30
25
20
15

10

Propositional (factual) knowledge Terminology

Figure 3.1 The most remembered type of knowledge by students

Since propositional (factual) knowledge and terminology are probably the most types of
knowledge students tackle with, especially in language learning, these two types were the
options of this question to know which type of them students remember more. In addition,
because this study explores the retention of propositional knowledge in particular, it was
reasonable to ask this question. Before submitting the questionnaire, we anticipated that the
majority would opt for terminology, but surprisingly most of them have answered that they
are more likely to remember propositional knowledge over terminology. More precisely, 41
students who represented 72 % of the respondents have stated that they remember general
facts more, while 28 % have claimed that they are more likely to remember the meaning of

words.
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3. In order to revise a material for the examination, do you revise it:

45
40
35
30
25
20
15
10

From time to time Just the day before the |do not revise it. Rather,
examination | depend on what |

received as information
during the lecture

Figure 3.2 The frequency of materials revision

Through asking this question, we aimed to figure out the students’ habits concerning the
materials revision and the preparation for the examinations. Moreover, we sought indirectly
to know if they leave time intervals between revision sessions or they cram the revision
before the examination. The options for this question were three that we thought they are the
potential options. The majority representing 68 % of the respondents have answered that
they revise their materials just the day before the examination. However, 32 % of them have
answered that they revise their materials from time to time. Besides, no one of the

respondents relies only on the lectures in the preparation for the examinations.
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4. How long do you often retain (keep in memory) what you have learned as factual
knowledge before forgetting it?

Few hours M Few days M Few months | Oneyear More than one year

Figure 3.3 Duration of propositional (factual) knowledge retention

We endeavored through including this question to know how long students retain what
they have learned as knowledge before forgetting occurs. This question had different options
that represented different periods of time ranging from a few hours to more than one years.
About 46 % of the respondents have revealed that they retain what they learned as
propositional knowledge for a few days. However, 30 % of the respondents have said that
they can do that for a few months. Some students who represented 10 % of the respondents
have reported that they retain propositional knowledge for more than one year. Moreover, 9
% of the respondents have answered that they keep what they learned as propositional
knowledge for only a few hours. In addition, three students who represented 5 % have

revealed that they retain their propositional knowledge for roughly one year.



Chapter Three: Data Analysis and Interpretation 53

5. During the examination, do you encounter any difficulties in recalling what you have
revised?

Table 3.3 Difficulties during information recall

Options Number of respondents Percentage
Yes 51 89 %
No 6 11%
Total 57 100 %

The large majority of the students representing 89 % of the respondents have answered
that they face difficulties in recalling information during the examinations, while only six
students out of 57 of the respondents have answered that they do not encounter any

difficulties during the examination to recall what they have revised.

- If ‘yes’, what do you think is the reason (s) behind this inability?

Table 3.4 Reasons behind the difficulties during information recall

Options Number of respondents Percentage
Lack of preparation for the examination 21 41 %
Lack of concentration during the revision session 18 35%

Overlap of information with each other (old

17 33%
information with recent one)
The big amount of information you should memorize 33 65 %
Other reasons 2 4%

Moreover, for the sake of identifying the reasons underlying students’ inability to recall

information, we asked the students who have answered that they face difficulties in recalling
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to choose the reason (s) behind these difficulties in their views. In addition, we added another
option (other reasons) to enable the respondents to write down other reasons that have not
been mentioned among the main options. The majority (65 % of the respondents) of the
respondents have clarified that the big amount of information they should memorize prevents
them to recall it. However, 41 % have expressed that they face difficulties in recalling
because they do not prepare well for the examination. Besides, 35 % of the respondents have
reported that they do not concentrate during the revision session which makes them unable
to recall the information later. In addition, 33 % of the respondents have said that the reason
behind their inability to recall lies in the overlap of information with each other.
Furthermore, two students have added other reasons for difficulties of recalling information.
One of these two students has written that s/he suffers from examination fear that hinders

him/her to recall information; however, the other students have just written ‘Exam anxiety’.
6. How much acquired information do you usually recall during the examination?

35
30
25
20
15

10

5 I
0 |

Less than 30% 30% - 50% 50% - 70% 70% -90% | remember all
of what | have what | have
revised revised

Figure 3.4 Information amount recalled during the examination

The goal behind asking this question is to know how effective their information recall
is. About 29 students representing 51 % of the respondents have answered that they recall

between 50 % and 70 % of the information during the examination. Besides, 16 students (28
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% of the respondents) have revealed that they succeed to recall between 70 % and 90 % of
information during the examination. Moreover, nine students (16 % of the respondents) have
said that they recall between 30 % and 50 % of what they have memorized. Furthermore,
only two students representing 4 % of the respondents have reported that they remember all
what they have revised. However, one student who represented 2 % of the respondents has
answered that during the examination, s/he remembers less than 30% of what s/he has

revised.

7. Do you use any techniques to help you improve your memory and your recall later?

Table 3.5 The use of techniques to improve memory

Options Number of respondents Percentage
Yes 48 84 %
No 9 16 %

Total 57 100 %

Human memory can be improved by using techniques to better knowledge retention and
boost the recall of this knowledge later. The large majority of students representing 84 % of
the respondents have reported that they use techniques to improve their memories and recall,

while 16 % of them have said that they use no techniques.
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- If “yes’, which technique (s) do you use?
Table 3.6 Techniques used by students to improve memory

Options Number of respondents Percentage

Ask questions about the information | want to

15 31%
memorize
Use schemas and mind maps 20 42 %
Link the to-be-revised information with your prior

9 19 %
knowledge
Relate the information you want to memorize to your

12 25 %
personal life
Repeat the information until you memorize it 22 46 %
Summarize the information in your own words 28 58 %
Talk out loud and pretend that you are a professor 22 46 %
Other techniques 2 4%

To have an idea about the techniques students use to improve their memorisation and
recall, we included a sub-question to ask them to choose the technique (s) they apply.
Additionally, we added another option (other techniques) to enable students to write other
techniques that are not among the main options. A considerable number of students
representing 58 % of the respondents have revealed that they summarize the information in
their own words in order to better memorize it. Besides, 46 % of the respondents have
clarified that they repeat the information until they memorize it. Moreover, 46 % of the
respondents have reported that they use the technique of pretending as a professor to help

them memorize the information better.

Furthermore, 42 % of the respondents have said that they rely on schemas and mind
maps as a technique for boosting memory. In addition, 31 % of the respondents have reported

that asking questions about the information they want to memorize helps them to memorize
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it. As for the technique of relating the information to the personal life to memorize it, 25 %
of the students have stated that they prefer to do that. Finally, about 19 % of the students
have revealed that they prefer to link the to-be-revised information with their prior
knowledge. Only two students representing 4 % of the respondents have added another

technique which is re-writing the information they want to memorize in a piece of paper.

8. Do you agree that in order to retain the acquired information you have to be tested about

it?

Strongly agree

W Agree

MW Disagree

Strongly Disagree

Figure 3.5 Students’ views of being tested about what they have learned

Since testing is a crucial aspect in the spaced repetition technique proposed in this study,
we aimed to discover students’ views of being tested about what they have learned. That is,
we sought to know the degree of agreement or disagreement with undergoing testing. As
shown by the above figure, 54 % of the respondents have agreed that being tested about what
acquired as information helps to retain it, while, 28 % of the respondents have disagreed
with the idea that testing improves retention. The rest of the respondents representing 18 %
have strongly agreed that having tests about the information we acquired helps us to retain

it. However, no one of the respondents has opted for the last option (strongly disagree).
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- Whatever your answer, please justify it

It is worth noting that the large majority of students have answered this sub-question.
On the one hand, many students who agreed upon the positive effect of testing on
information retention view testing as a way to check if the information is retained or not.
Interestingly, one student has clarified that tests help us to find out the weaknesses in our
revision that need to be treated. Besides, other students have justified their answers by stating
that testing affords an opportunity to practice and repeat the information which helps to
consolidate it in memory and recall it later. On the other hand, some students do not believe
that testing enhances knowledge retention. Rather, they think that grasped information does
not need to be tested. However, one student has said that testing makes the learner memorize
information just to pass the examination then forget it. Another student has claimed that
testing cannot help us in subjects such as discourse analysis which need critical thinking

rather than rote memorization.

Section Two: Students’ Views towards Knowledge Retention

1. To what extent do you think that forgetting what you learned as knowledge can affect

your learning?

To a great extent M To some extent To a very little extent

Figure 3.6 Students’ views of the effect of forgetting on their learning
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Forgetting is a natural phenomenon that absolutely has an effect on students learning.
Because when we talk about knowledge retention we necessarily talk about forgetting as an
opposite phenomenon, as it were, we included this question to ask students about the extent
to which they view that forgetting affects their learning. About half of the respondents
representing 51 % have revealed that forgetting what they learned as knowledge to some
extent affects their learning. However, a considerable number of the respondents
representing 44 % have reported that forgetting significantly affects their learning. In
addition, only 5 % of the respondents have said that their learning is not affected a lot when

they forget their learned knowledge.

- How?

The large majority of the students have answered this sub-question. As for students who
view that forgetting affects learning, the majority of them have explained that understanding
new knowledge may depend on understanding the previous one. Consequently, forgetting
the old knowledge affects the learning of the new one. In addition, many students think that

the effect of forgetting on learning appears through getting bad scores.

Moreover, some of the students claimed that forgetting leads to build incomplete
knowledge which leads in turn to an inefficient and pointless learning process. Accordingly,
other students have given us explanations based on their experiences as English language
learners by saying that forgetting some vocabulary and grammar rules affects their
performance in speaking. Furthermore, a number of students have revealed that forgetting
disappoints them and discourages their learning performance. On the other hand, some
students claimed that forgetting does not affect their learning to a great extent because they
think that they do not forget what they understand well or what they think is important.

Besides, one student has written that the effect of forgetting depends on the knowledge we
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forget; for instance, knowing about grammar rules or vocabulary is crucial for a foreign

language learner unlike knowing about civilization or culture of the language.

2. Do you think that protecting your learned knowledge from fading (disappearing) is a
necessity even after your graduation?
Table 3.7 Students’ perception of the importance of protecting learned knowledge after

graduation

Options Number of respondents Percentage
Yes 37 65 %
No 20 35%

Total 57 100 %

This question is related to the first question in the first section. After having explored
students’ goals behind memorizing information, we aimed through this question to know if
they are aware of protecting what they learned as knowledge from fading after passing the
examinations and even after their graduation. As shown in the above table, 65 % of the
respondents believe that maintaining learned knowledge from disappearing is necessary
even after the graduation, while 35 % of the respondents believe that protecting what they

learned is not necessary.

- If ‘yes’, why?

It is worth noting that the large majority of students have answered this sub-question.
Students have widely explained that they must protect their learned knowledge from fading
because they need it in the future to proceed with their studies or to be engaged in
professional life. Besides, some students have said that they find it embarrassing and even
shameful if someone asks them about what they learned and they fail to answer. In this

respect, one student has added that failing to answer means that s/he is not qualified; for
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example, for a job. However, other students have expressed that they have to protect their
knowledge to transmit it to others. Moreover, some students believe that protecting
knowledge from disappearing is necessary because they believe that knowledge is the
purpose of learning and the proof that learning is effective; otherwise, their graduation

becomes useless.
Section Three: Students’ Perception towards Spaced Repetition Technique

1. Have you ever heard of spaced repetition technique for better memorization?

35
30
25
20
15

10

5 .
0
| have never heard of it | know it but not under | know it
before now this name

Figure 3.7 Students' acquaintance with the spaced repetition technique

Learning techniques used by students are several. That is why we asked this question to
see if students have an idea about spaced repetition technique in particular. The results show
that 18 students representing 32 % of the respondents have said that they have never heard
of the spaced repetition technique before. About 32 students who represented 56 % of the
respondents have reported that they know the technique but not under spaced repetition
name. However, only seven students representing 12 % have claimed that they know this

technique under this name.
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2. For those who apply the spaced repetition technique, how often do you apply it?

W Always Sometimes Rarely

Figure 3.8 The Frequency of applying the spaced repetition by students

Because we aimed to gather as much information as possible about the spaced repetition
technique, this question and the two coming ones in this section have been addressed only
to students who have applied this technique. Through this question, we sought to know the
frequency of applying the spaced repetition technique by students. The majority of students
representing 58 % have argued that they apply the spaced repetition technique sometimes.
Additionally, 32 % of them have argued that their use of this technique is rare. However, 10

% of the respondents have claimed that they always apply the spaced repetition technique.

3. In applying the spaced repetition technique, do you revise what you learned?

20
18
16
14
12
10

o N B O

Weekly Monthly Yearly

Figure 3.9 Timing of using spaced repetition
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This question tried to explore the way students apply spaced repetition. It is important
to say that it was impossible to ask the students to pinpoint the time intervals between the
revision sessions they use while applying spaced repetition. Instead, we tried to create other
options that seemed to be inclusive of this question. Consequently, we asked the students to
choose if they revise what they learned weekly, monthly, or yearly. As the results show, 53
% of the respondents have stated that in applying spaced repetition they revise what they
learned monthly. Moreover, 12 students who represented 35 % of the respondents have
revealed that they review their learned information each week. The rest of students

representing 12 % have answered that they revise what they learned yearly.

4. If you have tried this technique before, are you satisfied with the efficiency of using
spaced repetition technique in enhancing your knowledge retention?

Table 3.8 Students’ satisfaction of using spaced repetition

Options Number of respondents Percentage
Yes 32 89 %
No 4 11%

Total 36 100 %

At the end, it was reasonable to ask the students about their satisfaction with the
efficiency of the spaced repetition as a learning technique to improve knowledge retention.
The vast majority representing 89 % of the students have found this technique effective;

whereas, 11 % of them have found it ineffective.

- If ‘No’, why?

In connection with the above question, we asked the students who were not satisfied
with the efficiency of the spaced repetition technique to further elucidate their answer. All

students who represented 11 % have answered this question. One of them has written that
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this technique takes time, decreases motivation and may give poor marks in examinations.
Another one has said that although s/he applies this technique, forgetting still occurs. The
third student has stated that ‘I haven't tried honestly... but I'd like to give it a shot maybe it
will be the solution to my problem of memorization’’. The last student has claimed that s/he

does not benefit from the spaced repetition technique because s/he does not revise everyday.
Section Four: Further Suggestions

If you have any suggestions about the use of spaced repetition technique in improving long-

term propositional knowledge retention, please propose them below.

This section was included as a further space that affords an opportunity for students to
write down any suggestions concerning the use of the spaced repetition technique in
enhancing long-term propositional knowledge retention. In fact, what students have written
in this space were comments on the efficiency of the spaced repetition technique rather than
suggestions. Nevertheless, one student suggested using visual aids to enhance retention.
Another student suggested using this technique with the modules that require deep
memorization, such as civilization, literature and history. Other students provided us with
recommendations about the use of spaced repetition technique in which one of them
recommended learners to find a way to incorporate this technique in their educational
routine. Another student also recommended learners to find the best application of the spaced

repetition technique and to be consistent in applying it.
3.5.2 Memory Trainers’ Interview
Q1: In your opinion, what are the main causes behind forgetting among the learners?

Through asking this question, we aimed to know the main causes of forgetting in
interviewees’’ view. Most of them have agreed that the main cause is the use of the massed

repetition rather than using the spaced repetition. Trainer 2 and 4 have added that in
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addition to the first cause, forgetting can also occur because of the failure to encode the
information in a good way. Trainer 4 also said that the attention to the information and

understanding it are two important factors to memorize and recall this information later.

Q2: How do you find the efficiency of the spaced repetition technique in improving long-

term knowledge retention and enhancing the recall?

Regarding this question, there was a total agreement among the interviewees that the
spaced repetition is a very efficient memory technique in improving long-term knowledge
retention and enhancing the recall. Trainer 2 and 3 have commented that this technique is

very efficient if the trainee follows the instructions and applies it, as it should be.

Q3: With whom did you apply this technique?

We sought through including this question to know the trainees with whom the
interviewers applied the spaced repetition technique. The interviewers have said that their
trainees were primary school students, middle school students, and university students as

well as common people.

Q4: How old were these trainees?

As for the age of the trainees, the interviewers have claimed that they applied the spaced
repetition technique people with different ages. Generally, the age intervals they have

provided ranged from 8 and 72 years old.

Q5: Which type of knowledge did you target in applying this technique?

Because we aimed at collecting as much information as possible about the application
of the spaced repetition technique, we asked the trainers about the types of knowledge they
targeted in applying this technique. In fact, the trainers have reported that they applied this

technique with their trainees to target different kinds of knowledge through learning new
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vocabulary, memorizing verbatim texts and even improving their memories to better
remember people faces, telephone numbers and everyday life tasks. Commenting on this
question, Trainer 3 has said that the spaced repetition is a flexible technique in which it can
be applied on different types of knowledge. In this respect, the trainers have provided us
with many examples. For instance, Trainer 1 has revealed that with his students of medicine,
he applies the spaced repetition on medical topics, such as diseases, symptoms, diagnosis
and treatments. He has also given us an example of these topics which was about the peptic
ulcer. Moreover, Trainer 2 has said that he applied this technique with middle school
students to make them memorize historical events. Furthermore, Trainer 4 has revealed that

she apply this technique to teach her trainees the types of intelligence and their definition.

Q6: How was the mechanism of applying this technique?

We endeavored through asking this question to have an idea about the mechanism of
applying the spaced repetition technique. Actually, the trainers have explained different
ways of applying the spaced repetition. These were their replies: Trainer 1 has said that
after explaining the technique to the trainees, we give them the target information and ask
them to revise it after one hour then after one day then after one week. Afterwards, the
trainees are supposed to explain what they learned through a test. The same mechanism is
followed by Trainer 2, but the trainees, in this case, revise the information through turning
it into a mind map that presents the details of the lesson and then they are tested after one
month. Trainer 3 has insisted that the information, foremost, should be clearly encoded then
he asks the trainees to revise it as follows: First repetition—1 hour, second repetition—24
hours, third repetition—1 week, fourth repetition—2 weeks, fifth repetition—20 days, sixth
repetition—1 month, seventh repetition—45 days, last repetition—2 months. However, he
considers that the exposure to the information with each repetition acts as a test in itself.

Trainer 4 has said that after giving the trainees the information, they turn it into a mind map.
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Trainer 4 has added that she follows the trainees in the first and the second day then she asks

them to continue applying by themselves at home.

Q7: How was the impression of the trainees of the efficiency of this technique?

To further figure out the spaced repetition technique appliers’ satisfaction with its
efficiency, we asked the interviewers about their trainees’ satisfaction. All of them have
revealed that their trainees were very satisfied and some of them have given us percentages
of 75 % and 80 %. Trainer 2 has commented on this question by saying that 75 % of the
trainees were satisfied, while 25 % were not satisfied. Those unsatisfied trainees according
to Trainer 2 lacked the mental and the psychological readiness and will to apply this

technique as well as they were not disciplined in applying it, as it should be.

Q8: What are the disadvantages of the spaced repetition technique in your opinion?

We aimed through asking this question to know if the spaced repetition technique has
disadvantages. In this regard, Trainer 1 and 2 have claimed that this technique takes time.
Trainer 2 has added that this technique seems to be boring for those who are not serious.
Besides, Trainer 3 has reported that this technique needs to be applied with other memory

techniques to get the desired results.

Q9: Do you have any suggestions that help in applying this technique?

We have asked the interviewees as memory experts about their suggestions that may
help in applying the spaced repetition technique. In fact, many suggestions have been
proposed. Trainer 2 has recommended the trainees to change the revision place from time
to time to avoid boredom as well as change the strategies of applying the spaced repetition,
such as using mind maps, images, videos, and role-plays. Trainer 4 has affirmed that all
senses should be engaged when applying this technique because the more the learner uses

senses, the better will be the results. Importantly, all the trainers have suggested to combine
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the spaced repetition technique with other memory techniques. In this respect, the trainers
have mentioned many strategies, such as speed reading, mind maps, using images, linking

the information to another one.

3.6 Discussion of the Results

The present study aimed mainly at investigating the use of the spaced repetition in
enhancing long-term propositional knowledge retention. Moreover, it sought to highlight the
knowledge forgetting phenomenon that naturally accompanies the learning process.
Accordingly, it also attempted to increase learners’ awareness about the importance of
protecting their learned knowledge from fleeting. Simultaneously, it intended to draw
learners’ attention to the use of learning techniques that enable them to retain what they have

learned for a long period of time.

The findings drawn from the analysis of the obtained data using two collection data
methods were positive in many aspects. At the outset, the results of the students’
questionnaire analysis showed that the overwhelming majority of the students suffer from
forgetting phenomenon in which they often fail to retain what they have already learned and
recall it when needed. A great number of the students believe that the main reasons of their
inability to recall what they have learned are the big amount of information they should
memorize, the lack of preparation for the examinations and the lack of concentration during
the revision. In addition, many students opine that they fail to recall what they have revised
because their old acquired information overlaps with the information acquired recently

which is explained by one of the well-known forgetting theories—the interference theory.

However, most of the memory trainers have agreed in the interviews that the main cause
of forgetting is the use of the massed repetition by the students when they come to revise

rather than using the spaced repetition technique. Therefore, this cause given by the trainers
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may carry the explanation of the most of the causes stated earlier by the students. In
connection with this, the vast majority of the students have reported that forgetting affects
their learning because they believe that new knowledge is built based on old one. That is,
forgetting the old knowledge affects the learning of the new one which results eventually in

ineffectual learning process.

As shown by the results of the students’ questionnaire, the large majority of the students
use techniques for reducing forgetting and promoting their memorisation of the information
and underpin its recall. To have an idea about the techniques used by the students, we have
suggested some of them that we thought students apply most. Unsurprisingly, nearly half of
the students use the classical way of repetition—the rote repetition or what is called
maintenance rehearsal to memorize information. This technique can be efficient only to
retain the information for a short period of time without transferring it to the long-term

memory.

However, many other students use other techniques that ensure the deep processing of
the information which result in memorizing it for a long period of time. For example, asking
questions about the information they want to memorize or acting as a professor. Besides,
other techniques for improving memory that fall under the organization technique are used
by the students, such as using schemas and mind maps, summarizing the information in the
learners’ words and relating the information to their personal life to create helpful cues for
retrieving the information when needed. In addition, few students revealed that they make
associations between the to be-revised information and the prior knowledge as a memorizing

technique that helps to make the information easy to be recalled.

Moreover, to better understand the current issue, we have centered our sights on the

students’ prior experiences with propositional knowledge retention. In doing so, different
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aspects of their prior experiences have been taken into account and tackled in the students’
questionnaire. First, the results revealed that the vast majority of the students have explained
that they are more likely to remember propositional (factual) knowledge over terminology.
Even though the propositional knowledge as one of the most types of knowledge students
tackle with in the educational context is more likely to be remembered comparing with
terminology. This fact does not deny that a great number of the students often forget what
they have learned as propositional knowledge a few days or months later as the results
showed. In addition, concerning the amount of the information the students often recall
during the examinations, the results showed that about half of the students succeed only to

recall between 50-70 % of what they have revised.

Regarding the students’ habits concerning the materials revision and the preparation for
the examinations, the results have shown that the majority of the students leave the revision
to the last minutes. However, about one third of the students have reported that they exposure
to the materials from time to time. In other words, they incorporate time intervals between
the revision sessions. Thus, based on this, we come out to the result that the majority of the
students tend to use the massed repetition rather than the spaced repetition technique in order
to memorize what they have learned. It should be here pointed out to that these findings

remind us of the main cause of forgetting given by most of the memory trainers.

The students’ questionnaire also helped us gather information about the students’ views
of the role of testing in knowledge retention. The vast majority of the students have agreed
that being tested about what they acquired as information helps retain it because they believe
that through testing they can check how successful the retention is, find out the weaknesses
in their revision, and exposure to the information over and over. On the other hand, most of
the students who believe that testing does not help enhance knowledge retention think that

understanding the information ensure its retention. That is, those students are not aware that
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understanding the information through a deep processing only is not sufficient to retain it at
the long term in which even the information we understand well can be prone to forgetting

if it is not rehearsed.

Furthermore, the students’ questionnaire revealed that the majority of the students
memorize what they have acquired as information solely to pass the examinations as it was
anticipated. That is, the students’ ultimate goal behind memorizing what they learned is
passing the examinations even though the majority of them have claimed that protecting
their learned knowledge from disappearing after passing the examinations is important.
Thus, we can conclude based on these findings that the students are not really aware of the
importance of retaining and protecting knowledge since the majority of them memorize

knowledge only to pass the examinations.

Since the main aim of this research study is investigating the use of the spaced repetition
technique in enhancing propositional knowledge retention at the long term, we endeavored
to extract as much information as possible from both the students’ questionnaire and the
memory trainers’ interview about this technique. Initially, the analysis of the students’
questionnaire has shown that about one third of the students do not know this technique.
However, about two thirds of them know it whether under this name or under other names.
Besides, the majority of the students who use the spaced repetition have revealed that they
apply it sometimes; whereas, only few students have reported that they always apply it.
Moreover, most of the students have explained that they incorporate medium length time

intervals between the revisions.

The analysis of the memory trainers’ interview revealed that the spaced repetition
technique can be applied with different people including students and common people as

well as with different ages including children and adults. In addition, this technique can be
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applied to target different types of knowledge including propositional knowledge that we
focus on in this research study. Moreover, the analysis of the interview revealed that there is
a total agreement among the memory trainers that the spaced repetition is an efficient
technique in improving long-term knowledge retention in general including the long-term
retention of the propositional knowledge. In connection with this, the analysis of the results
drawn from both data collection methods about the impression of the appliers of the spaced
repetition technique revealed that the large majority of them were satisfied with its efficiency
in improving long-term knowledge retention. Furthermore, even though the memory trainers
and the appliers of the spaced repetition have reported that this technique is efficient, they
have claimed that it has some disadvantages in which it consumes time and may make the

appliers feel bored.

However, concerning the mechanism of applying the spaced repetition technique, the
results of the memory trainers’ interview showed that there are many mechanisms can be
followed in applying this technique as long as its principles, namely the spacing effect and
the testing effect, are ensured. In this respect, the memory trainers proposed many
suggestions that may help in applying the spaced repetition technique like changing the
revision place to avoid boredom, engaging many senses, and combining this technique with

other memory techniques to get better results.

3.7 Synthesis of the Findings

In this section, we aimed at synthesizing the main findings and conclusions that have
been drawn from the analysis of the obtained data in order to answer the research questions
and confirm the research hypotheses proposed at the outset of this research study. To
reiterate, this study was an attempt to investigate the use of the spaced repetition technique

in enhancing the long-term propositional knowledge retention. Moreover, it sought to
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highlight the forgetting as a natural and concomitant phenomenon to the learning process.
Furthermore, it intended to increase the learners’ awareness about the importance of

protecting their learned knowledge from fleeting.

First, the results showed that the students suffer from forgetting phenomenon that
accompanies their learning process. In other words, the students often face difficulties in
retaining what they have learned as knowledge for a long period of time and recall it when
needed. Besides, the majority of them believe that forgetting affects their learning and makes
it inefficient and pointless. Thus, to cope with forgetting, the students use memory
techniques to improve their memories and boost the recall. In addition, this inability to
memorize the information and recall it later is due to many causes that are related in a way
or another to the students’ habits in leaving the revision to the last minutes and massing all
the information they want to memorize together in a single revision session. The memory
trainers have backed up this finding in which they opine that the main cause of forgetting
among the students is using the massed repetition that makes the information unstable and

easy to be forgotten.

Moreover, we attempted to investigate the students’ awareness about the importance of
retaining and protecting their learned knowledge from evanescing for a long period of time.
The findings have been drawn from the questionnaire indicate that the majority of the
students revise and memorize what they have learned solely to pass the examinations even
though the majority of them think that retaining and protecting learned knowledge from
disappearing is important. With reference to these findings, it can be deduced that the
students are not really aware of the importance of protecting their learned knowledge at the

long term since they revise and memorize it only to pass the examinations.
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Furthermore, we sought mainly to investigate the use the use of the spaced repetition
technique in promoting long-term propositional knowledge retention. Based on the present
study findings, it can be said that the spaced repetition is viewed to a great extent as an
efficient learning technique to reduce forgetting and enhance the long-term propositional
knowledge retention. Accordingly, the majority of the appliers of this technique were
satisfied with its efficiency. To that end, all the following research hypotheses proposed at

the beginning of this research study were confirmed.

« There are different causes behind forgetting learned knowledge.

« Students are not aware of protecting what they have learned as knowledge after passing the
examinations and after their graduation.

. The use of the spaced repetition technique can help learners improve their long-term

propositional knowledge retention.

Conclusion

The present chapter has presented the field work of this research study that aimed at
investigating the use of the spaced repetition technique in enhancing long-term propositional
knowledge retention. First, this chapter has provided a clear description of the methodology
adopted in conducting this research. Besides, it has displayed the data gathered through this
study followed by a detailed analysis of the results. Moreover, it has sought to confirm the
hypotheses proposed at the beginning of this research study through a discussion of the
obtained results. Finally, the current chapter has provided a synthesis of the findings as well

as the conclusions we came out with in this research.
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General Conclusion

This study stemmed from our personal experience and observation that the students
often encounter difficulties in retaining what they have learned as knowledge for a long
period of time and recalling it when needed. Besides, the majority of the students revise and
memorize what they have learned solely to pass the examinations. Consequently, they find
themselves unable to recall their learned knowledge after passing the examinations and after
their graduation. As a result, when students learn then forget what they have learned as

knowledge results eventually in inefficient and pointless learning process.

The present study aimed mainly to investigate the use of the spaced repetition technique
in enhancing long-term propositional knowledge retention. In order to achieve the intended
aim, a qualitative research approach was adopted. Moreover, a semi-structured questionnaire
and a semi-structured interview were used as data collection methods. The findings of this
research study revealed that there are different causes behind forgetting what the students
have learned as knowledge. In addition, they showed that the students were not really aware
of the importance of protecting their learned knowledge from fleeting after passing the
examinations and even after their graduation. Moreover, the spaced repetition which is based
on incorporating expanding time intervals between the information revisions is viewed as an
efficient learning technique that helps to a great extent improve the students’ long-term

propositional knowledge retention.

With regard to the obtained findings, this study provided an opportunity to better
understand the long-term propositional knowledge retention issue as well as drew the
students’ attention to the importance of protecting their learned knowledge and encouraged
them to use memory techniques to do so. In light of the present results, this study succeeded

to provide answers to the research questions and confirm the research hypotheses. Finally,
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the present findings may pave the way to future research on the long-term knowledge

retention area.

Recommendations

The following are some recommendations that can be drawn from this study:

For learners

« Learners are recommended to attend memory training courses to learn techniques and
strategies that help them improve their knowledge retention and recall.

« They should urge themselves to apply the spaced repetition technique and incorporate
it into their learning routine to promote their long-term retention of what they have

learned as knowledge.

For teachers

. Teachers need to apply the spaced repetition technique with their students by
incorporating a brief review at least of the main concepts that have been previously
learned. Here we are not referring to the review that takes place after each lesson about
what has been tackled with in the previous lesson, rather, we refer to the review that
targets the long-term knowledge retention. In this case, the time interval between the
reviews should be as long as possible starting with a time interval of at least a few weeks.

« Teachers should use homework assignments to ensure the students' exposure to the
information previously learned. In this respect, teachers should include and focus on the
information that has been learned several weeks or months earlier.

« Since testing is one of the pillars that the spaced repetition technique is based on and
because testing has proven its efficiency in improving long-term knowledge retention,

teachers should incorporate more quizzes and examinations.
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For memory trainers

« Memory trainers should coordinate with the educational institutions' administrators to
organize memory training courses for the benefit of the students and make this kind of

courses within their reach.

For researchers

« Future research is recommended to be carried out on long-term knowledge retention
since this it is of immense importance to ensure successful learning. They can; for
example, conduct other studies to explore the use of other memory techniques in
enhancing long-term knowledge retention. Long-term knowledge retention can also be

examined through targeting other types of knowledge.

Limitations of the Study

The present study aimed mainly to investigate the use of the spaced repetition technique
in enhancing long-term propositional knowledge retention. The findings revealed that this
technique is efficient in improving the students’ long-term propositional knowledge
retention. Even though this study achieved the intended aim, it; however, had two main
limitations. First, the lack of prior research studies on the topic, especially the ones that
tackled the spaced repetition technique. This lack of studies was challenging to collect a
sufficient number of sources about the issue. Second, the analysis of the research findings
revealed that the data collected through the questionnaire about the students’ awareness
about the importance of protecting learned knowledge was not sufficient to address this
aspect, as it should be. In future research, this aspect should be targeted through asking more

questions in order to collect detailed information about it.
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Appendix 1: Students’ Questionnaire

Students’ Questionnaire

Dear Students,

This questionnaire aims at collecting data for the sake of conducting a master research study
about the use of spaced repetition technique in enhancing long-term propositional knowledge
retention. You are; therefore, kindly invited to answer the following questions. Please,
answer this questionnaire by ticking (v') in the corresponding box (es) and provide a full

statement whenever necessary.

Thanks in advance for your time and collaboration

Key terms:

Propositional (factual) knowledge: is the knowledge that carries the answer of Wy
questions; for example, to know that ‘Discourse Analysis is the area of linguistics that refers
to the analysis of language in use beyond a sentence in a real life situation’.

Spaced repetition technique: is a learning technique in which learners repeat what they
want to memorize as information many times distributed over many revision sessions. For
example, revising the information today, then after a week, then after two weeks and so on
in order to improve long-term memorization. In other words, to repeat the information in
many revision sessions spaced by time intervals rather than repeat it in a single session).

Radja HERZALLAH

Email: radjaherzallah@gmail.com
Mohamed Kheider University of Biskra
Faculty of Letters and Foreign Languages
Department of Foreign Languages

Section of English



Section One: Students’ Prior Experiences with Propositional Knowledge Retention

1. Is passing the examinations your only goal behind memorizing information?

a. Yes C] b. No C]

- If ‘No’, please specify other goals

2. Which type of these two types of knowledge are you more likely to remember?

a. Factual knowledge (see its definition above) C]

b. Terminology C]

3. In order to revise a material for the examination, do you revise it:

a. From time to time C]

b. Just the day before the examination C]

c. I do not revise it. Rather, | depend on what | received as information during the

lecture C]

4. How long do you often retain (keep in memory) what you have learned as factual

knowledge before forgetting it?

d. One year C]
e. More than one year C]

5. During the examination, do you encounter any difficulties in recalling what you have

revised?

a. Yes C] b. No C]



- If ‘yes’, what do you think is the reason (s) behind this inability (You may choose
more than one option).
a. Lack of preparation for the examination C]
b. Lack of concentration during the revision session C]
c. Overlap of information with each other (old information with recent one) C]
d. The big amount of information you should memorize C]

e. Other reasons:

6. How much acquired information do you usually recall during the examination?

a. Less than 30% of what | have revised C]

b. 30%-50% | |
c. 50%-70% (|
d. 70%-90% ()

e. | remember all what | have revised C]

7. Do you use any techniques to help you improve your memory and your recall later?
a. Yes C] b. No C]

- If ‘yes’, which technique (s) do you use? (You may choose more than one option).

a. Ask questions about the information | want to memorize C]
b. Use schemas and mind maps C]
c. Link the to-be-revised information with your prior knowledge C]
d. Relate the information you want to memorize to your personal life C]
e. Repeat the information until you memorize it C]
f. Summarize the information in your own words C]

g. Talk out loud and pretend that you are a professor C]



h. Other techniques:

it?

Section Two: Students’ View towards Knowledge Retention

1. To what extent do you think that forgetting what you learned as knowledge can affect

your learning?

2. Do you think that protecting your learned knowledge from fading (disappearing) is a

necessity even after your graduation?

a. Yes C] b. No C]



- If ‘yes’, why?

Section Three: Students’ Perception towards Spaced Repetition Technique

1. Have you ever heard of spaced repetition technique for better memorization? (see its
definition above)
a. | have never heard of it before now C]
b. I know it but not under this name C]

c. I know it C]

2. For those who apply the spaced repetition technique, how often do you apply it?

4. If you have tried this technique before, are you satisfied with the efficiency of using

spaced repetition technique in enhancing your knowledge retention?

a. Yes C] b. No C]

- If‘No’, why?



Section Four: Further Suggestions

If you have any suggestions about the use of spaced repetition technique in improving

long-term propositional knowledge retention, please propose them below

Thank you for your kind cooperation



Appendix 2: The Opinionnaire
Opinionnaire

1. How did you find the questions in general?

2. Have you noticed that any of the questions seems to be strange or unusual?

a. Yes C] b. No C]

- If “yes’, please specify which question (s)

3. Have you found any questions needless or should be omitted?
a. Yes C] b. No C]
- If ‘yes’, please specify which question (s)

4. Have you noted any questions that are unnecessarily repeated in which they targeted the

same thing?

a. Yes C] b. No C]



- If‘yes’, please specify which question (S) you think they are repeated

a. Yes C] b. No C]

- If ‘yes’, please specify them

7. 1f you have any suggestions to help us improve this questionnaire in terms of introduction

and questions, please write them down below

Thank you for your kind cooperation



Appendix 3: Memory Trainers’ Interview

Memory Trainers’ Interview: The Arabic Version
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Appendix 4: Memory Trainers’ Interview

Memory Trainers’ Interview: The English Version

The Questions:

Q1: In your opinion, what are the main causes behind forgetting among the learners?

Q2: How do you find the efficiency of the spaced repetition technique in improving long-

term knowledge retention and enhancing the recall?

Q3: With whom did you apply this technique?

Q4: How old were these trainees?

Q5: Which type of knowledge did you target in applying this technique?

Q6: How was the mechanism of applying this technique?

Q7: How was the impression of the trainees of the efficiency of this technique?

Q8: What are the disadvantages of the spaced repetition technique in your opinion?

Q9: Do you have any suggestions that help in applying this technique?

Thank you for your kind cooperation
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