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Abstract There are evidence that human learning can generally be mediated. Learning takes place when learners
interact with learning materials and the environment of the learner has been sufficiently modified in such a way that
a specified learning outcome occurs. But how can leaners apply an acquired knowledge or skill if you have not
committed it to memory? Durable memory is the basis on which effective inquiry, thinking and learning are done;
the ability to remember things. Hence, this study examines how durable memory strategies (Memory Palace and
Mind mapping) influence pre-service teachers’ memory and achievement and find out if Intelligence Quotient is a
proxy for memory and Achievement. This study adopted the Pretest Posttest Control Group Quasi-Experimental
Design. The results show that there was significant main effect of treatment (mind map and Memory Palace) on
pre-service teachers’ Memory and Achievement. This study shows that learning using durable memory strategies
could make a difference in helping learners retain and recall content that can be used in problem solving, creating
things, and thinking critically.
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1. Introduction

Memory is perhaps the most central aspect of human
thought. Questions about human behavior, cognition,
development, and nature require an understanding of
the Human Memory [1]. A learner’s memory is the
house for information processing, so without a good
working memory, meaningful learning cannot take place.
Inadequate memory is a contributing factor to difficulties
in learning thereby leading to poor academic progress
among learners [2]. A deficient working memory could
result in reading without comprehension. Our ability to
learn, and repeatedly apply the learning to practice
depends on our capacity to process, store and retrieve
information from our memory [3]. Closer attention should
be paid to learners cognitive abilities because one way
to improve academic success across the transition
to secondary school is through social-psychological
interventions, which change how adolescents think or feel
about themselves and their schoolwork and thereby
encourage students to take advantage of learning

opportunities in school [4]. Likewise, educators must be
aware of how our learners perform cognitive tasks.
Emphasis must be placed on the presentation of
information in multiple formats such as combining verbal
associations with mental imagery because we recall
information more reliably and for a longer period when
we do this [5]. Learners with cognitive challenges (such as
learners with Attention-Deficit Hyperactivity Disorder
(ADHD)) can be helped by designing constructivist
teaching and learning environment for them [6]. The idea
of cognitive apprenticeship could be used to design a
learning environment for learners in which they can learn
in a variety of contexts, encouraging both a deeper
understanding of concepts and a rich web of memorable
associations between them [7]. A variety of contexts, in
this case, means using diverse settings and common real-
life principles so that students learn how to apply their
skills in varied real-life situation. Also, internalizing
learning can make learners activate knowledge and skills
when it is needed in a real-life situation [8].

Learners with cognitive deficiencies have low
academic achievement. Memory deficit is associated with
depression, cerebral hypoxia, autism spectrum disorder,
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amnesia can lead to low academic achievement [9].
Memory and learning are dependent on each other and
research on the memory can inform educational practice in
several ways, teachers can facilitate learners’ memory and
learning, there can be optimized intervention aiming at
improving learning and memory. It is also important to
pay attention to memory and learning because children
acquire a vast amount of knowledge in the classroom; they
depend on memory to decode, retain and recall all the
information they acquire in the classroom. Our cognition
is the basis on which effective inquiry, thinking, and
learning are done; the ability to remember things. There is
little argument about the important role of one’s cognitive
abilities in how and what the individual learns. The major
concern is the practical integration of what research tells
us about memory, knowing and thinking into the design of
the learning environment.

Also, the relationship that exists between Intelligent
Quotient and working memory and cognitive skills has a
strong link to learning outcomes. Educators could depend
on information research brings on these three constructs to
design an instructional content and learning environment
for learners. The interplay between 1Q, working memory
and cognitive skills can provide us with valuable
information to design a learning environment that would
benefit individual learners [10]. Students' cognitive
abilities refers to their ability to understand complex ideas,
to adapt effectively to the environment, to learn from
experience, to engage in various forms of reasoning, to
overcome obstacles by taking thought [11]. Intelligence is
considered separately from knowledge, as the acquisition
of facts does not necessarily indicate an ability to apply
the concepts or use them in a problem-solving context
[12]. However, there is a moderate correlation of 1Q with
self-efficacy, without a strong sense of self-efficacy; a
high 1Q does not necessarily lead students on a path to
academic success [13].

To facilitate the teaching and learning process, teachers
need to apply appropriate teaching methods that best suit
specific objectives and learning outcomes [14]. The
method that a teacher uses plays an important role in
student learning and in their academic achievement [15].
Teaching methods are patterns of teacher behavior that
occur either simultaneously or in sequence in a verified
way and choosing specific teaching methods that best
achieves course objectives is one of the most important
decisions to be taken by the teacher [16]. The argument on
the worthiest teaching strategy and how they influence
students’ academic achievement persist. However, studies
have shown that cognitive-based methods have proven to
be effective in enhancing students’ achievement [5,10].

Memory strategies have been found to enhance
remembering through the connection of new knowledge
with familiar words and images [17,18]. Memory
strategies, as one of the most effective strategies in the
learning process are extremely powerful mental tools. The
mind can store some 100 trillion bits of information, but
only part of that potential can be used unless memory
strategies come to the aid of the learner [19]. Using
memory strategies generally engages in associating
different types of material that are helpful in learning new
concepts and remembering them in the long term. The
more cognitive energy a person exerts when manipulating

and thinking about a word, the more likely it is that they
will be able to recall and use it later [20,21]. This implies
that it is not important how recently learners have learnt
something, what is of more importance in learning is, the
depth of processing. In other words, students must be
taught on how to process information deeply. This can be
achieved by introducing pedagogy as well as, exercise and
learning strategies which involve a deeper engagement
which in turn leads to better memory processing and
higher rate of retention.

An ancient mnemonic device called the *‘method of loci’
also known as memory palace is a technique that involves
learner linking mental images of the items they are trying
to remember with a sequence of locations that they
already know [22]. One of the most useful and widely
used mnemonics (or memory aids) is the memory palace,
a place or series of places in your mind where you can
store information that you need to remember. With time
and practice, anyone can build a memory palace, and they
are useful for far more than just memory competitions and
trivia. The Method of Loci is an effective technique in
learning that also helps in increasing students' motivation
and stimulates a better attitude to actively participate in
the construction of personal knowledge [23]. Also, mind
mapping as a strategy involves visually displaying large
amounts of conceptual, hierarchical information in a
concise, organized, and accessible format. Mind maps are
a useful tool for helping students with the process of
building conceptual understanding of content and
promoting achievement [24]. Brainstorming, organizers,
and process maps were integral to “building conceptual
links” in student understanding and recollection [25].
Mind Mapping allows students to construct their thoughts
in different ways (kinesthetically, verbally, and others)
which helps to increase the retention ability among
learners when the target information is visualized [26]. It
is a powerful tool for effective learning which allows the
presentation of new material to build on existing
knowledge. Mind Maps provide an effective study
technique when applied to written material and are likely
to encourage a deeper level of processing for better
memory formation [27]. Majority of medical students who
had been newly introduced to Mind Mapping perceived it
to be helpful for memorising information in an organised
way compared to their previous self-study techniques [28].
The human memory is not perfect; it requires periodic
review for the long-term retention of knowledge and skills.
However, students at every educational level are
challenged by the introduction of bulky materials to study
and unmotivating learning space. Forgetting happens
regardless of the nature of the skills or material being
taught, regardless of the age or background of the learner.
Information is volatile and easily slips and this is
applicable to every individual. In designing instruction
and learning environment, focus should be placed on
the capability to hold information, retrieve the held
information and respond to external stimuli. It is assumed
that Memory Palace and Mind Mapping will help
pre-service teachers to associate what they are learning to
their immediate environment and construct learning in
their own way.

This present study examines how pre-service teachers
use Memory Palace and Mind Mapping to improve their
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memory and retention in an Instructional design course
learning environment. The following null hypotheses were
tested in this study at p<.05 level of significance: There is
no significant main effect of treatment on pre-service
teachers’ memory and achievement, there is no significant
main effect of 1Q on pre-service teachers® memory and
achievement and there is no significant main effect of
treatment and 1Q on pre-service teachers’ memory and
achievement.

2. Methodology

This study adopted the Pretest Posttest Control Group
Quasi-Experimental Design. It examines the possible
effects of Memory palace and Mind Mapping on pre-
service teachers’ retention and memory. Schematically,
the design is represented below

01 X1 02 El

04 X2 05 E2

07 X3 08 E3
Where, 01, 04, 07 represent the pre-test for both
experimental and control groups respectively. 02, 05, 08
represent the post-test for the experimental and control
groups respectively.
X1 represents the treatment for experimental group E1-
Memory Palace
X2 represents the treatment for experimental group E2-
Mind Mapping
X3 represent the treatment for control group E3- Control
group.

2.1. Context for the Study

This study was set in an Instructional Technology
course offered by 3rd year pre-service teachers in the
Faculty of Education, University of Ibadan, Nigeria. This
course is meant to prepare pre-service teachers to be
equipped with pedagogical skills to use the new digital
technologies in the classroom among others. Pre-service
teachers are to demonstrate skills in using authoring tools
e.g. Articulate Studio, Adobe Captivate; Presentation tools
e.g. PowerPoint Presentation, Prezi; Learning Management
System E.g. MOODLE; Instructional Video editing tools
e.g. Camtasia.

The preservice teachers had multiple options of obtaining

the learning resources: PowerPoint Presentations, weblinks,
Instructional video: https://sites.google.com/site/tee353class/
and via Instant Messaging Service (WhatsApp). The
students download and study before classroom discussion.
The content of the lesson includes Introduction to
instructional technology, Systems, Instructional system
Design, Basic Processes in Instructional System Design,
Programmed Learning and Individualised Learning
system and New Trends in Educational Technology.

2.2. Selection of Participants

The participants of the study comprise 3rd year
pre-service teachers offering an Instructional Technology
course. The age of the participants ranges between 18 and
25. The researcher used a simple random sampling
method through balloting. A total number of sixty (60)
pre-service teachers participated in the research 60%
identify as female while the 40% identify as male. The
participants were grouped equally into three groups
making twenty (20) participants in each group. The first
group was assigned to use the memory palace strategy, the
second group was assigned to use the Mind Mapping
strategy and third group which is the control self-studied.

2.3. Research Instruments

Pre-service Teachers’ Self-Report Memory Questionnaire
(SSRMQ) An adapted scale consisted of items from
Students’ Self-Report Memory Questionnaire by Ciuffreda,
[29]. Cronbach Alpha was used to analyse the data and
reliability coefficient of 0.82 was obtained and this
showed that instrument was reliable. Intelligence Quotient
Test (IQT): In order to assess pre-service teachers’ 1Q, an
adapted scale consisted of items from the 1Q Quiz Test by
Knowledge Publisher, [30] was used. Kuder-Richarson
(K-R20) was used to test for the level of difficulty
and reliability coefficient index of 0.70 was obtained.
Pre-service Teachers’ Achievement Test in Instructional
Technology course

The Test was designed by the researcher consisted of
15 items and participants are expected to supply answer to
them Kuder-Richarson (K-R20) was used to test for
the level of difficulty and reliability coefficient index of
0.82 was obtained and this showed that instrument was
reliable.

2.4. Memory Palace guide for Pre-service Teachers

Steps in creating a memory palace Description

Researcher’s Task Pre-service teachers’ task

Decide on a blueprint for your palace

mental space.

While a memory palace can be a purely imagined
place, it is easier to base it upon a place that exists
in the real world and that you are familiar with. A
basic palace could be your bedroom, sitting room
or kitchen for example. Larger memory palaces can
be based on your house, school, faculty a cathedral,
a walk to the corner store, or your town. The larger
or more detailed the real place, the more
information you can store in the corresponding

Explained the step to

pre-service teachers

and requested for the
pictures.

Chose a basic place.
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Steps in creating a memory palace

Description

Researcher’s Task

Pre-service teachers’ task

Define a route

If you will need to remember things in a certain
order, it is essential that you follow a specific route
through your palace, both in the real world and in
your mind. Thus, once you’ve decided what your
memory palace is, decide how you will travel
through it. If you don’t really need to remember
things in a particular order, this step is unnecessary,
but still useful, as it makes memorizing your palace
easier.

Explained the step to
pre-service teachers
and requested for
pictures to see how
they defined their
routes.

Decided the pathway
through the palace: from the
entry to the exit

Identify specific storage locations in
your palace or along your route

When you use your memory palace you will put
individual things to be remembered (for example a
number, a name, or a part of a speech that you will
be giving), in specific locations. Thus, you need to
identify as many locations as you think you will
need. Walk through your structure or along your
route and really observe it. If your palace is a route,
such as your drive to work, the storage locations
can be landmarks along the way: your neighbor’s
house, a crossroads, a statue, or a skyscraper, for
example. If the palace is a structure, you

can put things in the different rooms.

Within rooms, you can identify smaller locations,
such as paintings, pieces of furniture, and so on.
The key is to make sure the locations you choose
are distinct from each other so that no location can
be mistaken for another.

Explained the step to
pre-service teachers
and requested for
pictures to see their
identified locations.

10 storage locations were
identified

Memorize your palace

For your memory palace to be effective, you need
to commit it to memory perfectly. The best way to
do this is to actually draw out a blueprint (or a map,
if the palace is a route) which shows the landmarks
or storage locations you have chosen. Try
visualizing the palace when you are not there, and
then check your mental image against the map to
make sure you have remembered every location
and put them in the correct order. Picture the
landmarks in as much detail as possible: make sure
your mental image includes their colors, sizes,
smells, and any other defining characteristics.

Explained the step to
pre-service teachers.

Walked round the route for
10 minutes to mentally
associate with the identified
location.

Place things to be remembered in
your palace

Once you have constructed your palace and have it
firmly implanted in your mind, you are ready to use
it. Put a manageable amount of information in each
place. For example, if your palace is your house,
and you are trying to remember a speech, you
might place the first few sentences on your doormat
and the next few in the keyhole of your door. Don’t
put too much information in any one place, and if
certain things must be kept separate from others,
put them in different places. Make sure that you
place things along your route in the order in which
you need to remember them, if applicable.

Explained the step to
pre-service teachers
and requested for
pictures to monitor
their progress.

Listed 10 things to be
remembered. Wrote down
the things from the list, each
on a sticky note and placed
each sticky note on the
identified locations in the
palace.

Use creative pictures

You do not necessarily need to put a whole string
of words or numbers in a given location in order to
be able to remember it and trying to do so can be
unwieldy and counterproductive. Generally, all you
need to store in each location is something that will
jog your memory, something that will lead you to
the actual idea you are trying to remember. Thus, if
you are trying to remember a ship, picture an
anchor on your couch. The images you put in your
palace should, obviously, be as memorable as
possible. Generally, images will be more
memorable if they are bizarre, or if they are
attached to some strong emotion or personal
experience.

Explained the step to
pre-service teachers
and requested for the
pictures to see if
pictures placed in each
location represents the
idea to be remembered
at that location.

Placed pictures that helped
in remembering the actual
idea she tried to remember at
each location.

Design a PowerPoint presentation

This helps in presenting the activities carried out. It
allows the pictorial representation of each step.

Explained the step to
pre-service teachers
and asked students to
design a PowerPoint
using the pictures
taken to present their
work and to monitor
their progress.

Designed a PowerPoint to
present the activities carried
out using the pictures taken

at each step.
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2.5. Pre-service Teachers’ Mind Maps Design
Guide

Step One: Get familiar to the topic.

Step Two: Identify the concepts in the topic.

Step Three: Brainstorm to understand each concept.

Step Four: Generate a central idea (starting point of the
Mind map)

Step Five: Adds branches i.e. Keywords to their map

Step Six: Include images that will help to remember the
Keywords to the branches.

Step Seven: Design a Mind map with PowerPoint or Xmind

Step Eight: Link each idea (central idea and ideas on
the branches) to slides that explains it better

2.6. Control Group

Here, students are allowed to learn on their own based
on individual capacity and interests.

2.7. Administration of Post Test

After a week of treatment, posttest was administered on
the experimental and the control groups. The Intelligence
Quotient Test (IQT), Students’ Self Report Memory
Questionnaire (SSRMQ) and Achievement Test were
administered.

2.8. Data Analysis

The data to be collected were analyzed using Tukey
HSD post-hoc analysis, descriptive statistics of mean and
standard deviation and inferential Statistics of Analysis of
Covariance (ANCOVA) to determine the significant main
effects and interaction effects. Estimated Marginal Means
(EMM) was used to find the direction of the difference
among the groups with significant main effect.

3. Results and Discussion

Hypothesis one

Hola: There is no significant main effect of treatment
on pre-service teachers’ memory

R Squared = .513 (Adjusted R Squared = .402). There
was significant main effect of treatment on pre-service
teachers’ Memory (F(2,48) = 14.73; p<0.05, partial 2 =
0.380). The effect size is 38.0%. This means there is a
significant difference in the pre- Self-memory mean score
and post- Self memory mean scores of pre-service
teachers. Thus, hypothesis 1a was rejected. However, to
determine the magnitude of the significant main effect
across treatment groups, the estimated marginal means of
the treatment groups was carried out

The Estimated Marginal Mean (EMM) revealed that
Pre-service teachers in Mind Mapping Strategy (MMS)
treatment Group 2 had the highest adjusted post-memory
mean score =55.49), and was followed by Memory Palace
Strategy (MPS) treatment Group 1 =54.73), while the
Conventional Strategy (CS) Control Group had the least
adjusted post- Memory mean score =45.50). This order is
represented as MMS > MPS > CS. Further, the source of

the significant difference obtained and was traced using
Tukey HSD post-hoc test.

Tukey HSD Post-hoc Analysis of Post-Memory scores
by Treatment and Control Group revealed that the
post-memory score of pre-service teachers exposed to
Memory Palace strategy (MPS) was significantly different
from those exposed to the self-learning Strategy (CS).
Furthermore, pre-service teachers exposed to Mind
Mapping Strategy was significantly different from
their counterparts taught using Conventional Strategy.
Although there was a difference in the mean scores of
pre-service teachers exposed to Memory Palace Learning
strategy and those in the Mind Map Instructional Strategy
group, the difference was not significant. This implies that
mind map instructional and Memory Palace learning
strategies were the main sources of significant differences
in treatment.

Holb: There is no significant main effect of treatment
on pre-service teachers’ retention in technology. R
Squared = .733 (Adjusted R Squared = .679) Analysis of
Covariance (ANCOVA) of Retention scores by Treatment,
Intelligent showed that there was a significant main effect
of treatment on pre-service teachers’ retention (F(2,49) =
19.97; p<0.05, partial n2 = 0.449). The effect size is
44.9%. This means that there is a significant difference in
the retention scores of pre-service teachers. Thus,
hypothesis 1b was rejected. To determine the magnitude
of the significant main effect across treatment groups, the
estimated marginal means of the treatment groups was
carried out.

Estimated Marginal Means for Retention by Treatment
and Control Group revealed that pre-service teachers in
Memory Palace Learning Strategy (MPS) treatment Group
1 had the highest adjusted retention mean score ( =11.81),
and was followed by Mind Map Instructional Strategy
(MMS) treatment Group 2 ( = 10.20), while the
Conventional Strategy (CS) Control Group had the least
adjusted retention mean score ( = 7.73). This order
is represented as MPS > MMS > CS. The Tukey HSD
post-hoc test analysis was carried out to find the group
that caused the difference in treatment condition as
indicated in Turkey HSD Post-hoc Analysis.

Tukey HSD Post-hoc Analysis of Retention by
Treatment and Control Group revealed that the Retention
score of pre-service teachers exposed to Memory Palace
Learning Strategy was significantly different from
those taught using Mind Map Instructional Strategy and
those exposed to Conventional Strategy. Furthermore,
pre-service teachers taught using Mind Map Instructional
Strategy Retention score was also significantly different
from those exposed to conventional strategy. This implies
that memory palace and mind map instructional learning
strategies were the main sources of significant differences
in treatment.

Hypothesis Two

Ho2a: There is no significant main effect of
Intelligence on pre-service teachers’ memory

There was a significant main effect of Intelligence on
pre-service teachers’ memory (Fq.g = 6.889, p<0.05,
partial 12 = 0.126). The effect size is 12.6%. Hence,
hypothesis 2a was rejected. To determine the magnitude
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of the significant main effect across Intelligence, the
estimated marginal means of the groups was carried out

Estimated Marginal Means for Memory by
Intelligence revealed that pre-service teachers with high
intelligence had the higher adjusted Memory mean score
(X = 54.09), while their low counterparts had the lower
adjusted Memory mean score (X =50.58). This implies
that pre-service teachers with high intelligence had
increased memory more than the pre-service teachers with
low intelligence.

Ho2b: There is no significant main effect of Intelligence on
pre-service teachers’ retention in technology: There was
no significant main effect of Intelligence on pre-service
teachers’ retention in technology (F(49 = 3.26, p>0.05,
partial 12 = 0.062). Thus, hypothesis 2b was not rejected.
This implies that pre-service teachers’ level of Intelligence
had no effect on pre-service teachers’ retention in
technology.

Ho3a: There is no significant interaction effect of
Treatment and Intelligence on pre-service teachers’
memory: There was no significant interaction effect of
treatment and Intelligence on pre-service teachers’
memory (F(.4g = .726, p>0.05, partial n° = 0.029). Hence,
hypothesis 4a was not rejected. This implies that there was
no two-way interaction of treatment and intelligence on
pre-service teachers’ memory.

Ho3b: There is no significant interaction effect of
Treatment and Intelligence on pre-service teachers’
retention: There was a significant interaction effect of
treatment and Intelligence on pre-service teachers’
retention (Fi9 = 5.094, p<0.05, partial n* = 0.172).
The effect size is 17.2%. Hence, hypothesis 4b
was rejected. This implies that there were two-way
interactions of treatment and intelligence on pre-service
teachers’ retention in technology. To disentangle the
interaction effect, Figure 1 presents the interaction in line
graph.

Intelligent level
l'_cﬁ 12+ _ —low intelligence
5 " high intelligence
[l 5
S » TN Y
=c 107 \
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Figure 1. Treatment and Intelligence on Pre-service teachers’ retention

4. Discussion of the Findings
4.1. Effect of Treatment on Pre-service
Teachers’ Memory and Intelligence

The study revealed that there was a significant main
effect of treatment on pre-service teachers’ Memory. The

result showed that pre-service teachers exposed to Mind
Map Instructional Strategy outperformed their counterparts
in the other groups, with pre-service teachers in the
Memory Palace learning group performing better than
those in the conventional group regarding memory. This
finding is in line with the work of some scholars who in
their separate studies reported that students exposed to
Mind Mapping instructional strategy were superior to
others taught with the whole class methodology in
medicine, reading comprehension and knowledge
retention [31]. The effectiveness of Mind Mapping may
not be far-fetched from its advantage of shedding
cognitive loads since pre-service teachers wrestle with
ideas and association during learning as well as creation of
two-dimensional space to tie in ideas and concepts that
relate together [32]. Mind Mapping was effective in
improving students writhing skill and that there was an
interaction between Mind Mapping and pre-service
teachers’ intelligence [33].

The Memory Palace learning strategy was also found to
be more effective than the self-learning strategy on pre-
service teachers’ memory. This may be as a result of the
fact that, in Memory Palace strategy, pre-service teachers
are allowed to choose their learning environment, relate
their prior experience with new things to be acquired and
lick materials to be learnt with locations they are familiar
with (which already exist in their working memory). This
finding is supported by the findings of Abimbade and his
colleagues who revealed that participants were recorded to
have better memory performances as a result of the
memory enhancing activities they went through while
using Memory Palace for learning [34]. The findings of
this study also corroborate the works of McCabe who in
their separate studies reported that Method of Loci
generally enhance memory performance [35]. Method of
Loci helps students to memorize incredible amounts of
information [36].

There was a significant main effect of treatment on
pre-service teachers’ retention with those exposed to
memory palace strategy having the highest retention
scores; next to Mind Mapping strategy and finally those in
the conventional group had the least retention score. This
finding showed that pre-service teachers exposed to the
memory palace strategy were able to recognise and recall
larger amount of information retained compared to those
exposed to Mind Mapping and self-study strategies. This
finding agrees with Legge who reported that participants
using the Memory Palace significantly outperform
participants who are not instructed to use a particular
strategy in knowledge retention [37]. The findings also
support the study of Bass and Oswald that memory palace
has a significant effect of on retention and revealed that it
prevents forgetfulness and aid in retention [38]. The study
by Touran and Sepideh corroborates the findings of this
study and revealed that Memory Palace was more
effective than rehearsal in the retention and recalling of
lexical items [39].

The Mind Mapping learning strategy was also found to
have effect that the sell-study strategy on pre-service
teachers’ retention. This may be because of the
engagement of pre-service teachers in active learning as
they identify ideas, associate ideas, and categorise the
ideas using a mind map by adding colours, symbols and
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diagrams. Mind Mapping technique resulted in correct
recall of a statistically significantly high number of items
than the self-selected study technique [40]. This
contradicts the findings of Anthony who revealed that
students that used a self-study strategy retained the same
amount of information with students that used Mind
Mapping strategy [18].

The efficacy of memory palace above other strategy is
related to pre-service teachers’ ability to store information
in an identified part in their mind as well as the use of
familiar location which have an advantage in construct
remembrance.

As compared to the treatment groups, pre-service
teachers in the self-study group obtained a low
performance in the post memory and retention score. Self-
study strategy is less engaging; pre-service teachers here
participate in rote learning which is not a way to learn
meaningfully. However, this method is not totally unfit; it
helps in assessing the lower-order abilities such as
knowledge, comprehension, and application [41].

4.2. Effects of Intelligence Quotient on
Pre-service Teachers’ Memory and
Retention

Pre-service teachers’ intelligence was found to have a
significant main effect on pre-service teachers’ memory.
That implies that pre-service teachers with high
intelligence performed better than pre-service teachers
with low intelligence on the post memory scale. This
position may be due to high intelligence which enables the
pre-service teachers to better examine contents and
learning materials thereby boosting their performance as
against the low counterparts. This finding is supported by
Ackerman, Beier, and Boyle who revealed in their study
that general intelligence and working memory capacity are
very highly correlated [41]. This finding also corroborates
a study by Levin that higher intelligence quotient scorers
predicted more accurate recognition memory [42]. These
findings negate the study carried out by Maehler that the
measure of intelligence at two levels (high and low)
has no effect on working memory [18]. Nonetheless,
pre-service teachers’ 1Q had no significant effect on their
retention. The result revealed that pre-service teachers
with high 1Q scores do not differ from pre-service teachers
with low 1Q score after waiting for a period after learning.
This study negates the study carried out by Hoerig that
there is a significant correlation between 1Q and the ability
to retain information, indicating that the ability to retain
information should be viewed as an important component
when evaluating the intelligence quotient of children with
learning disabilities [43,44].

4.3. Interaction Effects

In this study the findings showed that the treatment and
IQ had no significant interaction effect on pre-service
teachers’ memory. This could mean that the treatment is
suitable to both intelligent levels with respect to memory.
This finding is in mutual agreement with the findings of
Bass and Oswald, which reveal that Mind Mapping was
effective in improving participants writhing skill and

working memory and that there was an interaction
between Mind Mapping and participants’ intelligence [38].
However, the mean scores revealed that pre-service
teachers with high 1Q slightly differ from those with low
intelligence, the difference is not significant. There was a
significant interaction effect of treatment and pre-service
teachers’ intelligence on pre-service teachers’ retention.
This could mean that the joint effect of treatment and
individual intelligence has been proved to exert great
importance, as the higher contribution came from pre-service
teachers with high intelligence, while the lower contribution
came from pre-service teachers with high intelligence.

5. Conclusion

This study examined the effect of Memory Palace and
Mind Mapping strategies on pre-service teachers’ memory
and retention in the University of Ibadan. Based on the
findings of this study, Memory Palace and Mind Mapping
strategy enhanced memory and retention over what is
attained with self-study strategy. It could also be
concluded that intelligence had influence on pre-service
teachers’ memory, but it had no influence on retention
while self-efficacy had no influence on pre-service
teachers’ memory and retention. However, limitation of
study includes the sample size which could impact the
generalizability of the result.

6. Recommendations

Based on the findings of this study, with caution, it is
recommended that to improve pre-service teachers’
memory and retention, memory strategies (especially
Memory Palace and Mind Mapping) are recommended to
be introduced to learners. Teachers should encourage the
use of Memory Palace and Mind Mapping in schools to
improve pre-service teachers’” memory, skills, achievement,
and retention in teaching and learning process. Curriculum
designers and Teachers should articulate well on the
usefulness and applicability of memory strategies at the
development and implementation stages of the curriculum
by introducing topic that will promote active participation
and help pre-service teachers to plan, coordinate, construct,
analyze, monitor and evaluate their learning processes.
Educational administrators should organize training
and seminar to enable pre-service teachers to become
conversant with memory strategies awareness. Pre-service
teachers generally should be motivated through persuasion,
use of reinforcements and provision of learning resources.
Pre-service teachers should be made to understand the
need for a commitment to be fully engaged and to be
willing to embrace logic behind meaningful learning.
Introduction of elements of technology (like Microsoft
PowerPoint) can help to build pre-service teachers’
interest towards the application of memory strategies to
learning.
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