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Abstract

Memory retention can be defined as a process by which both working memory and long
term memory preserves knowledge so that it can locate, identify and retrieve it in the future.
Children with dyslexia suffer from lack of memory retention. They suffer from reduced
mental ability, which affects the series such language acquisition, mathematical difficulties
and many more. Different interventions have been implemented using computing
technologies to aid memory retention among the dyslexic children. Computing techniques
such as gaming, assessments and motivation are employed to improve the reading and
spelling skills of learners. Unfortunately the computing techniques tend to address either
one or the other of these needs being either enabling or instructional. Such computing
technologies up to now, have not been designed to respond to personalized feedback from
the learner and to personalize the system in line with the user’s performance. In view of
this, the paper discusses, the use of Intelligent Agents that will help design an adaptive
learning support system together with key memory strategies to enhance memory retention.
This study will design an Agent-based computational model that will be implemented using
a computational tool that will be used by dyslexic learners. The computational tool will be
used to test grade 3 students in a school in Nairobi County. Data will also be collected using
a questionnaire. Results from the computational tool will be analyzed using descriptive
statistical techniques.

Keywords: Dyslexia, Memory Retention, Agent Based Computational tool.
1. Introduction

Learning disability (LD) causes a person to have trouble learning and using certain skills.
The skills most often affected are reading, writing, listening, speaking, reasoning, and doing
math[1]. There are different types of learning disabilities, the most common ones include
dyscalculia, dyslexia and dysgraphia as stated by [2] Research by [3], states that dyslexia is
defined as an unexpected difficulty in reading and spelling in relation to cognitive ability,
education, or professional status”. Children with dyslexia suffer from lack of memory
retention. They suffer from reduced mental ability, which affects the series such language
acquisition, mathematical difficulties and many more [4]. Memory Retention is the ability
the skill of the human mind to hold information in the brain for various durations,
depending upon the type of memory and stimulus, repetitions in recall, levels of attention,
and emotion [5]. Memory retention is used both in the working memory partly and the long
term memory. The distinction between immediate memory (or working memory) and long-
term memory has been fundamental to understanding how the brain has organized its
memory functions [6]. Immediate memory refers to the limited amount of information that
can be held in mind when material is presented for learning. Working memory refers to the
capacity to maintain this limited amount of information through active rehearsal, usually
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across a relatively short time interval [7]. Long-term memory refers to what can be recalled
from the past when the information to be learned no longer occupies the current stream of
thought, either because immediate memory capacity was exceeded or because attention was
diverted from the memoranda. They’re 2 main types of memory as follows: short-term
memory is the competency to store evidence, data, and information momentarily for
seconds before it is amalgamated into the long-term memory ,which is the used for
competency to learn new material and recall this material after some time has passed[8].
Holmes et al [9] describes that Poor Working Memory impairments are associated with a
wide range of developmental disorders of learning. Children with poor working memory
function are at very high risk of educational underachievement. Working memory is used
for many functions among many others problem solving and remembering tasks. Working
memory is key for academic performance, and a useful prospective indicator of academic
performance [4]. Study shows that without appropriate intervention, poor working memory
in children, which is thought to be genetic, can affect long-term academic success and
prevent children from achieving their potential [4]. The aim of this study to propose an
agent-based computational model for pupils with dyslexia, this will be achieved by
reviewing existing models and memory retention techniques. The objective of this research
is to come up an agent-based memory retention computational model that will help in
memory retention and implement it on dyslexic children.

2. Problem statement

One of the key levels of learning is knowledge. Knowledge is the level where the learners
can remember and recall what they have learnt. Dyslexia is a neurologically-based, often
familial, disorder which interferes with the acquisition and processing of language and
manifests as a difficulty in reading written word and spelling (Barton 2015). Children with
dyslexia suffer from lack of memory retention which affects their learning (Archibald
&Gathercole, 2007). Memory retention can be defined as a process by which both working
memory and long term memory preserves knowledge so that it can locate, identify and
retrieve it in the future as stated by (Linda, 2012). Reading is a cognitive process that
involves constructing meanings of words. Reading forms a way of school going children to
learn (Eric, 2018). Memory retention allows the preservation of learning, which means
without memory retention there is no learning. Different memory strategies are applied by
teachers in the classroom to enhance memory retention, which includes practice at retrieval,
repetition, memory cues, visual images, assessments, chunking information (Thorne, 2006;
Halpen, 2003). Different interventions have been implemented using computing
technologies to aid memory retention among the dyslexic children. Computing techniques
such as gaming, assessments and motivation are employed to improve the reading and
spelling skills of learners, this is according to (Rello et al.,2014; Lexia,2017; Nessy,2017).
Unfortunately the computing techniques tend to address either one or the other of these
needs being either enabling or instructional. Such computing technologies up to now, have
not been designed to respond to personalized feedback from the learner and to personalize
the system in line with the user’s performance (Schmidt 2018).

Intelligent Agents based approach have also been used in memory retention among the
dyslexic learners. The Intelligent Agents become key in learning environment because of its
adaptive nature as it automatically customizes itself to its users based on previous
experience. Their nature allows to evaluate the learners understanding to adapt the lessons
accordingly. They also have the ability to work together with other Agents to achieve a
common goal .Their collaborative nature allows them to modify request, ask clarifications
to certain request which is important in a learning environment. Agent becomes key in the
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learning environment because of its dynamic nature, which allows them to make intelligent
decisions based on each learner (Essay, 2013). The Intelligent Agent tools are Intelligent
Assistive Reading System which can help school-aged readers who have dyslexia to
improve their reading and understanding (Andreas, 2007). Different studies have been
carried out on the deployment of Intelligent Agent on enhancement of memory retention
(Schneider et al, 2007; Kelly, 2012).The studies showed that Intelligent Agents plays a key
role during learning by ensuring adaptive approach to the learners ‘needs, providing them
with feedback as well as motivating the learner. However for memory retention to take

place, key memory strategies such as repetition and practice at retrieval are significant.
(Park et al, 2016).

3. Objectives

The general objective of this study is to develop an agent based memory retention
computational model that will help in memory retention and implement it on dyslexic
children.

Specific Objectives

a) To propose an agent based computational model for pupils with dyslexia, this will be
achieved by reviewing existing models and memory retention techniques.

b) Implement the model as a computerized learning tool and test it using experimental
method.

c) To determine the effect of memory retention strategies on dyslexic children
4. Literature Review

Researchers have associated successful memory retention must have key memory
strategies, they are (a) Retrieval practice (b) Repetition and (c) Feedback according to[30].
Retrieval practice is the act of trying to recall information without having it in front of you.
Cognitive psychologists have been comparing retrieval practice with other methods of
studying strategies like review lectures, study guides, and re-reading texts. Research shows
that nothing cements long-term retention as powerfully as retrieval practice [11].Different
studies have shown great impact of retrieval practice on memory retention. The studies
includes [12] [13] [14] however retrieval practice works better with other key memory
strategies [15] [16] [17][18]._According to Maria et al. [19] defines feedback as information
regarding performance outcomes and learning processes and plays a major role in
educational performance. It is an essential component of learning [20] and the most
powerful single influence on student achievement and one of the most frequently applied
psychological interventions [21]. Agrawal [16] suggests that if students retrieve the wrong
information, the practice won’t be much good unless they find out the right information, so
be sure to give them feedback as they go.

Repetition is another very important memory strategies that should be used with the other
key strategies in enhancing Memory Retention. According to Willis [22] explains that
through repetition of learning more dendrites are developed and strengthened in an area of
the brain relevant to this learning and as an outcome we become more efficient in applying
this knowledge and it is also argued that practice and rehearsal make learning stick [23].

Research has shown that implementing key memory strategies in educational settings can
dramatically improve memory retention in student learning [24].However research shows
that these key memory strategies have never been incorporated together and implemented
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in Dyslexia learners. One significant aspect of memory retention is the ability to enhance
memory retention to normal students [25] as well as learners with learning disabilities [26].

Intelligent Agents then becomes crucial because of its characteristics [27] [28] and the
nature of in the dyslexic learners. This study concentrates on how Intelligent Agents can be
integrated together with the key memory strategies to enhance memory retention.

a) Use of Intelligent Agent on feedback:

Intelligent agents are preferred due to their high degree of self-determination capabilities
and their capability to decide for themselves when, where, and under what condition to
perform their actions, Feedback is critical for facilitating a comfortable learning
environment and assists learners during their learning. Research shows the importance of
feedback using intelligent Agents to learners, intelligent Agents can be used to provide
feedback in collaborative learning. Feedback in the study is an essential help in
collaborative learning by motivating the students and encourage group discussions.
Intelligent Agents can use feedback to measure the level of participation of learners’ As
well as acts as an intervention by the instructor as well as allowing the students to gauge
themselves and improve their engagement[29].This study explains that learning process in
classic understanding is teacher versus learner (fulltime studies) relationship. This learning
process brings the best results on the condition that the teacher is able to respond to all the
questions and provide immediate feedback. Immeadiate Feedback can be integrated into
Intelligent Tutoring System, thereby making sure that the learner has really mastered the
material and not just guessed the previous answer [30]. If the feedback between Intelligent
Agent and the learner is provided, better training results are achieved [31] [32].The
Intelligent Agents will instantly corrects the mistakes made by the learner, knowledge of
the student becomes deeper and wider [33].

b) Use of Intelligent Agent on repetitions:

Children with dyslexia have special learning skills and most of the time only specialized
institutions can support their reading difficulties. The study used intelligent Agents to
propose a reading system for dyslexic children with personalized attention, through
customized presentation of reading materials [34].Intelligent Agent provides personalized
assistance. This proves to be really helpful for children with dyslexia, as it combines speech
recognition, state recognition via image and error type profiling via adaptive and
personalized support. Intelligent agent can offer standardized training with a certain number
of repetitions for all of the words. This training was inflexible and in a certain sense also
inefficient. Some users might need more repetitions, while others might require fewer. It is
important to take care of important facts during training such as cognitive abilities as well
as impeding factors such as dyslexia [35].

¢) Use of Intelligent Agent on retrieval at practice:

Research shows that for the students to learn better, the students were given less or more
materials, deepening on their performance. The study showed that by allowing the
undergraduate students to perform students practice exercises before given a new set of
questions. The Intelligent Agent as a teacher Agent monitored the students throughout their
learning, even after doing more exercises and the student was still not performing as
accepted, the teacher will physical have sessions with students. This study emphasizes that
students learn better by practising more exercises as opposed to any other learning
strategies [36]. According to Tumenayu et al. [37] shows the educational games
development with an Agent-Based Technology by using intelligent pedagogical agents can
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intervene to offer hints, assistance and suggestions when the learner is lacking knowledge.
In this paper he describe the possibilities of using pedagogical agents to infer learner’s
motivation and emotional state as they allow communication and interaction in a digital
learning environment.

The study presents the relevance of Pedagogical agent’s technology as an approach in
enhancing the interactive learning in a game based environment. The agents uses
competence activations interventions ,which activates the temporary inactive skill eg
remembering, as well as competence acquisition interventions, which allow the educational
game Agent to conclude lack any skills, which the Agent provides on behalf of the learner.
This Agent also provides problems solving support via hints and indications that will bring
the learner closer to the solution as well as progress back. It uses games to enhancing
learning among by providing assistance by giving answers to learners when they can’t
answer questions as well as motivate learner by appraisal. The benefits of Artificial
Intelligence in education have been lauded for many years [34].Different intelligent tutoring
system has been used in education both through mobile and web based application,
encompassing different learning strategies. Despite Intelligent Agents been key in learning,
research shows that no study has been done on Intelligent Agents using memory strategies
on dyslexic learners.

d) Agent base computational Model

The facilitations discussed above where used to develop an Agent based computational
Architecture shown below. The architecture consists of the student model as well as the
Domain Model. Different Knowledge Data Base Module will work together with agents to
create the Agent based computational Model. The two module Domain Models and Student
Model. In the Student Model the knowledge the system has about the student (profile and
interaction with the system) is represented. The model is composed of two knowledge
databases (KDBs). (1) The Profiles KDB that stores the necessary personal information of
the student to control his access to the system. They also store the level as well as the
presentation styles of the students. The students are assigned different levels depending on
their learning rhythm. (2) The Learning KDB stores parameters such as the exercises and
tests proposed so far to the students, the exercises, the pages of notes visited and the scrolls
performed on those pages and the reinforcement material prepared by the Pedagogic
Module. In the Domain Model the knowledge about the contents to be taught is stored. This
model consists of four KDBs: (1) the game KDB incorporates the gaming pages that have
been prepared for teaching on the matter, (2) the Tests KDB stores the battery of test
questions related to the matter, (3) the Exercises KDB stores the battery of exercises on the
matter, and, (4) the Reinforcement KDB contains the information used by the Pedagogic
Module to prepare the material to be shown when a student needs to be reinforced.
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5. Methodology
This paper will adopts two different types of research design:

Experimental design aims to establish the existence of a cause and effect relationship
between variable. This study determines to show the correlation between the independent
variables (Repetition, Feedback and retrieval practice) and the dependent variable (Memory
retention). The experiment will have two groups, one will be the experimental group and the
other group will be the control group. The research intends to put in a place an agent based
computational tool for dyslexic learners, the learners will use the tool for exercises, tests
and exams .The learners will undertake pretest at the beginning of the study and then a post
test at the end of the study. The results of the both the control group and the experimental
group will be analyzed using ANOVA and then results will be represented in form of
tables.

Descriptive design -The researcher will design an open ended questionnaire which will be
rolled out to the teachers. These questions will relate on what the teacher observed with the
children during learning, when using Agent based computational tool. Interviews (with the
teachers) will also conducted before the experiment with the aim of gathering data on what
processes entails learning on a day to day basis .This will include;

a) Curriculum development,
b) Mode of teaching and learning,
c) Usage of technology with children with dyslexia,
d) Learning materials and content,
e) How lessons are conducted
6. Results

Results for this study will be mainly from the agent based computational tool. We intend to
document the entire process, exercises, quizzes and then the main exam. The study intends
to contribute to computational models for dyslexic learners. The study will employ the
agent based computational tool on dyslexic learners to determine whether memory retention
will be realized. The study aims to help dyslexic learners realise their dream of achieving
their academic success.

7. Recommendations and future works

The Architecture works well for collaborative mobile learning based on Moodle Learning
Management System. While there is room for improving this architecture, we will also
consider implementing it on other mobile learning platforms. Also the architecture may be
modified to capture the aspect of agents working together by sharing their information to
improve the learning effect on collaborative platforms. Results for this study will be mainly
from the agent based computational tool. We intend to document the entire process,
exercises, quizzes and then the main exam. The study intends to contribute to
computational models for dyslexic learners. The study will employ the agent based
computational tool on dyslexic learners to determine whether memory retention will be
realized. The study aims to help dyslexic learners realise their dream of achieving their
academic success.
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8. Conclusions

One of the most recent policy documents in education is Sessional Paper No. I of 2005 on a
Policy Framework for Education, Training and Research, through this document the
government intend to ensure that all children eligible for primary schooling have
opportunity to enrol, remain in school to learn and acquire quality basic education, based on
its commitment to achieve Education for All (EFA) by 2015.To achieve this there is need to
ensure that learners with learning disabilities especially dyslexia can achieve their dreams
achieve and reach their life potential. The Agent based computational model will ensure
successful transition of dyslexic learners through education. .
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