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CHAPTER HIGHLIGHTS

The chapter is premised on the ever-changing landscape of distance
learning and the infusion of the e-learning aspect into the teaching and
learning strategies. The adoption of adaptive learning strategies necessitated
institutions to deliver custom learning experiences that address the unique
needs of individual students.

The chapter points to the importance of institutions adopting a variety
of adaptive learning strategies such as personalized learning, automated
feedback, visualized learning, to enhance the student learning experience
ratherthan assuming a one-fits-all-all experience. The book chapter highlights
challenges that impede institutions in adopting adaptive Learning Strategies.

The chapter underscores the point that at the core of Higher education
institutions is the need to address challenges and threats to the quality of
education by adopting efficient instructional strategies for Adaptive learning.
The book also suggests strategies to mitigate against challenges that impede
the adoption of adaptive learning strategies.
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1. INTRODUCTION

The sudden rise and growth of internet technologies in recent
years coupled with the increased availability of high bandwidth
infrastructures, and advances in mobile and wireless technologies
have created new opportunities in education. The application of
Al in the education sector has brought new prospects for the
design and development of better technology-enhanced learning
systems [1]; [2] With the more intense application of Artificial
intelligence (AI) in education, adaptive learning has become a
topical issue and a new research hotspot in online education. Most
distance learning institutions have adopted a learner-centered
approach in which individualised learning is a commonly
followed model of teaching and learning support for students.
However, personalisation of learning can only be achieved using
various methods available, and one of those methods is adaptive
learning which has been made possible by the advent of intelligent
learning systems which can integrate learner preferences by
analysing learner needs and experiences data [3] For many years
education has been dominated by administrators and tutors
who set expectations that students had to meet. However, with
the latest technological advancements, there is a shift towards a
concept of learning that is necessitated by the changing desires of
learners [4]. The shift adjusts the training process to suit students
better. According to [5], the acceptance of a constructionist view
of learning led to advocacy of the learner-centered approach in
education as a more effective and successful instructional method
in which approaches, and content are focussed on individual
learners. The true potential of adaptive learning has put the learner
in the middle of the learning process thereby taking a radical
departure from the old teacher-centred instructional paradigm [6].
Adaptive learning technologies aim to provide students with
the means to acquire information according to their needs and
cognitive differences [7], thus ensuring that individual learners
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experience the learning process individually [8]. Education
technology becomes an enabler when students gain control over
their learning journey regarding pace, format, or other specific
needs. Since every student learns differently, they need a system
that allows for their individuality, in the absence of such a system
learning outcomes will differ for different students regardless of
being exposed to the same learning experiences [9]. Adaptive
learning systems dynamically adjust to student interactions and
performance levels.

The concept of Adaptive learning

The concept of adaptive learning can be traced back to the
1960s and 1970s when researchers began to explore the potential
of computer-assisted learning to deliver tutor-made experiences
to individual students [10]. Early pioneers in the field of adaptive
learning included Patrick Supess, who developed a computer-
based system for teaching mathematics [11], and Gordon Pask
who created a program called SAKI that could adapt its teaching
style based on students’ performance [12], attributed the arrival
of adaptive learning on the educational scene in the 1950s, to
the works of behaviouralist Skinner who invented the teaching
machine that focussed on effectively teaching new concepts
rather than reinforcing memorization. These pioneers laid the
groundwork for the development of more sophisticated adaptive
learning systems in the modern-day era. Today’s adaptive learning
systems can now be used to deliver highly personalised learning
experiences. Although adaptive learning experts have settled the
definition question, there remains debate around the meaning
of adaptive learning with many rank-and-file educators still
maintaining the interchangeable use of personalised and adaptive
to denote the same concept. One of the reasons for the sustained
differences in the definition is that some authorities in education
refer to technologies that dynamically adjust the level or type of
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course content based on individual abilities or attainment, in ways
that accelerate a learner’s performance with both automated and
or instructor interventions [13]. This approach uses a computer
to organize, and plan training in the most appropriate way to the
learning needs of a student taking into consideration the different
needs of each student [14]. It uses the differing individual
characteristics of learners as a focus of differentiated instruction.
According to [15], adaptive learning works as a simple concept in
which the coursework should progress in coherence with student
learning capabilities.

Influence of COVID-19 on the adoption of
adaptive learning strategies

Covid 19 dramatically influenced students’ and staft’s learning
and teaching experiences and approaches [16]. According to [17],
the pandemic forced the digitization of most universities before
which they largely operated using a face-to-face mode of teaching.
The shutting of campuses and inadequate admittance to substitute
lecture rooms forced many students and teachers into unfamiliar
education environments [18]. The pandemic forced drastic
changes in teaching methodologies, shifting from in-person to
online platforms. The shift came in the shape of the unprecedented
global crisis in 2020 when classrooms across the world went
online to enable continuous learning. Technological platforms
came to the rescue to support teachers in delivering effective
learning solutions. Adaptive learning technologies became more
prevalent and more relied upon. According to [19], the pandemic
forced institutions to shift from traditional learning to flexible
learning which paved the way for the creation of content that
was tailor-made to the needs of students ensuring the efficacy of
teaching and learning processes. During the COVID-19 pandemic
educational institutions transitioned to remote learning [20]. These
methodologies sought to provide personalised approach and keep
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students engaged in lecture sessions [21]. The COVID-19 pandemic
necessitated the adoption and use of adaptive learning methods
to ensure continuity of education and protection of learners
during the pandemic. This was achieved through the training
of teachers and non-teaching personnel to handle new learning
methods for the smooth implementation of adaptive systems.
With the COVID-19 pandemic use of adaptive learning systems
has become increasingly popular placing digital technology in the
forefront. The use of adaptive learning technologies was limited
before the pandemic, with its implementation limited mainly to
traditional face-to-face classroom settings. But with the advent of
the pandemic, many institutions shifted to hybrid learning mode
and increasingly adopted the use of adaptive learning technologies
to support individualised needs of learners. The pandemic
highlighted the efficacy of adaptive learning systems and that
they are the future of education. The use of adaptive learning
systems made learning appealing as it personalized courses for
each learner.

Adaptive learning and artificial intelligence

The education sector is challenged to deliver engaging,
effective, and personalised content that meets the growing
expectations of diverse learners who are increasingly shaped
by digital interactions. Integrating Al in education, particularly
through adaptive learning tools holds great promise to meet these
challenges [22]. However, a transition to adaptive learning is not
basic and simple, it comes with its complexities and challenges
that require understanding technology and its implementation.
Over the years students have been subjected to rigid learning
systems that prioritised predefined outcomes over naturing
individual development. However, in recent times there has
been an emergence of more advanced Al-enabled learning
systems which are gaining more traction due to their ability to
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deliver learning content and adapt to the individual needs of
students [23]. The emergence of artificial intelligence has been
credited for challenging and breaking barriers to personalised
learning. This is achieved application of AI adaptive learning
which focuses on addressing the distinct needs of each learner
by employing personalised teaching techniques [24]. Artificial
intelligence and Machine learning enable the analysis of vast
amounts of learner data, including performance, interactions,
and practices. By processing these data, adaptive learning systems
can create learner profiles and identify individual needs and
strengths [25]. AI-powered adaptive learning systems consist of
components that work together to deliver a personalised learning
experience. Through AI adaptive learning tools, learner modeling
involves creating and maintaining learner profiles, as well as
collecting data such as assessment scores, learning preferences,
progress tracking, and even the collection of socio-emotional
factors [26]. Al-powered adaptive learning is an advanced
educational approach that leverages Al in education to personalise
the learning experience for each student, this approach caters to
the diverse requirements of each student. This innovative method
uses data analytics and machine learning algorithms to assess
student strengths, weaknesses, and learning patterns [27] Based
on the analysis the system dynamically adjusts the educational
material content according to the learner’s needs and abilities.
Al-powered adaptive learning is poised to shape the future of
education in the digital age by enabling learners and educators
to achieve optimal outcomes [28]. Adaptive learning with AI not
only offers individualised study plans but also instantaneous
assessment and feedback. Periodic assessments and evaluations,
which are commonly used in traditional training approaches, may
not accurately represent the learners’ development. Learners may
see where they stand regarding their progress and make real-time
adjustments with the help of AI-powered technologies. The use of
adaptive learning tools enables timeous feedback which facilitates
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the consolidation of acquired knowledge and acquisition of
acquired new abilities.

Adaptive Learning strategies and their influence
on the quality of education

In an ever-changing world of technology, AI has become a
game changer, particularly in the field of quality assurance [29].
With its ability to learn, adapt, or predict, Al is not just a buzzword
but a pivotal tool in enhancing the efficiency of quality assurance
processes. With greater reliance on technology digital platforms,
it is therefore the right time to invest in quality assurance for
educational applications to ensure optimal learning experiences.
The importance of quality assurance was highlighted during
the COVID-19 pandemic when students were heavily dependent
on digital applications to access educational resources and
engage with content. During that era, the experience was that
technical glitches or issues related to the usability of educational
applications could disrupt the learning process and ultimately
hinder educational outcomes [30]. The other thing is the adoption
of adaptive learning platforms which offer tailored content and
personalised learning through educational applications and
software. These applications cater to individualised student
needs and learning styles. The increase in several educational
institutions has created a challenge for maintaining the quality
of education [31]. To address this problem many efforts have
been put in place such as the establishment of common quality
standards, qualification frameworks, and accreditation systems.
With institutions resorting to the use of digital platforms,
such technology is being adopted for use for self-evaluations,
collaboration, and continual improvement. Most institutions are
adopting the use of adaptive learning algorithms to personalise
learning experiences for learners [32]. These platforms assess
individual strengths and weaknesses by dynamically adjusting
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content and instructional strategies to meet the unique needs of
each learner [33]. Adaptive learning platforms optimize student
outcomes, self-paced learning and provide targeted support and
remediation when needed. By harnessing the power of technology,
particularly the use of adaptive learning platforms institutions can
enhance their educational practices, provide personalized and
engaging learning experiences, and prepare students for a rapidly
evolving world [34]. The journey towards quality education through
technology is an ongoing process and by taking a leading role in
technological advancements, institutions can achieve excellence
and empower students to succeed in this digital era [35].

Theories behind adaptive learning

It is essential to know that there are theories attached to
the concept of adaptive learning. These theories determine how
adaptive learning platforms interact with different learners.
Theories that power adaptive learning include meta-cognitive
theory, deliberate practice theory, theory of fun for game design,
and Ebbinghaus curve. Building adaptive learning algorithms
in these theories helps offer a personalised learning experience
among students. If these four theories are built into their
driving algorithms, adaptive platforms make learning incredibly
personalized, and that creates vastly superior learning campaigns.
Learners get the kind of dynamic experience they might have
with a one-on-one tutor, even with massive, diverse teams spread
across the globe.

Meta-cognitive theory

John Flavell of Stanford University is regarded as the
founding researcher behind meta-cognition theory [36]. In the
original conceptualization, he used meta-memory to refer to the
understanding of the individual’s ability to manage and monitor
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the input, storage, search, and retrieval of his/her memory [37].
According to [38], metacognition refers to the knowledge and
regulation of one’s cognitive processes. He based his reasoning
on the idea that individuals possess knowledge of their cognitive
processes. He also believed that further to that some individuals
are better capable of regulating these processes than others.
Metacognition theory integrates one’s knowledge about cognition
and regulation of cognition [39] while knowledge of cognition
means what individuals know about their cognition or cognition
in general [40]. Recognition of cognition refers to metacognitive
activitiesthathelp control one’sthinking orlearning [41]. The theory
is about knowledge of knowledge that is interested in how humans
can actively monitor and regulate their thought processes [42]. It
is the capacity to reflect on which cognitive skills individuals use
to succeed in each task. It is therefore about processes involved
in regulating how we think. The theory focuses on how to help
learners understand their style of learning; hence it also goes by
the name self-awareness meta-cognitive theory, and learners are
provided with processes that enable them to unlock their potential
and become more productive. Meta-cognition is the most effective
way to improve students’ academic performance and can help
their academic potential [43]. Supporting the development of
metacognition is a powerful way to promote student success since
students with strong metacognitive skills are positioned to learn
more and perform better than their peers, who are still developing
their metacognition [44]. Teaching metacognitive strategies can
greatly enhance learning for all students in all subject areas [45].
According to [46], introducing metacognition tutoring to teach
learners how to be aware of their knowledge enables deeper
learning. Learners with metacognitive ability are more capable
of self-regulating their learning [47]. Self-regulation empowers
students to take control of their learning experiences thereby
fostering independence and responsibility [48]. By fostering
metacognitive awareness learners become more conscious of
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their learning strategies, and comprehension abilities and can
take charge of their educational journey for enhanced outcomes.

Deliberate practice theory

Psychologist Anders Ericson coined the term Deliberate
Practice while researching how people become experts [49].
Studying experts from several fields he dismantled the myth that
expert performers have unusual innate talents [50]. In his seminal
work Peak, Ericson explained that for pretty much everyone
willing to endure the hardship of years of practice, “deliberate
Practice”, can produce expert performance. As defined by Ericson
and his colleagues’ Deliberate Practice “is the individualised
training activities specially designed by a coach or teacher to
improve specific aspects of an individual performance through
repetition and successive refinement” [51]. It focuses on a student’s
individual skill threshold, emphasizes interactive rehearsal
for skill acquisition, aims for high levels of sustained effort,
and uses homework to advance clinical ability [52]. Deliberate
Practice refers to a special type of practice. It has the power to
transform an amateur into a professional. According to [53], it
refers to targeted and task-centred training programs based on
instructions. It involves highly structured repetitive practices for
purposes of improving very specific narrowly defined aspects of
performer ability and skills. It is a systematic approach based on
careful observation of what the best performers in a particular
field are doing [54] provided evidence that Deliberate Practice
improved students’ ability to build the necessary knowledge
and skills to become better problem solvers. While regular
practice might include mindless repetitions, deliberate practice
requires focused attention, and it is conducted with the specific
goal of improving performance [55]. This theory emphasizes
the importance of learners to understand their weaknesses.
Based on this theory adaptive learning system offers learners
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new content by modifying the existing one according to their
weaknesses. According to [56], one of the benefits of this theory
is that adaptive learning utilizes it to challenge learners by pulling
them out of their comfort zones. This builds and enhances the
confidence needed to tackle their learning challenges and make
them successful. In education, deliberate practice involves putting
effort into improving students’ or teachers’ performance [57]. It is
a way of training designed to bring students to high levels of skill
efficiently. The idea is to transform novice habits, movements, and
ways of thinking. Linking student practice to well-defined aspects
of expert performance ensures that the student is practicing the
right skills and is moving towards expertise. Without doing this the
student might get better at doing something but doing it wrongly.
According to [58], deliberate practice is designed to increase
teacher effectiveness. It demands the teacher to be highly focussed
on the process of repetition and constant feedback [59]. Despite
its suggested merits, some argue that it is highly exaggerated in
its praise and that it is poorly defined [60]. They observe that it
is only useful for skills that can be drilled and copied but not for
more sophisticated coaching or teacher education elements.

Theory of Fun for Game Design

The Theory of fun for game design was developed by Koster.
The theory features a novel way of teaching interactive designers
how to create and improve their designs by incorporating a degree
of fun. It promises to give insight into the major cultural forces used
in games to inspire people to do better than current designers. It is
predicated on the notion that fun and learning are the same activity
of the brain [61]. This theory is about the exploration of fun and
why games matter. Game designers usually become influenced by
existing game concepts and add their flair with new elements to
their game concepts. This theory balances the notion of deliberate
practice by suggesting that learners can achieve a maximum
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level of engagement when they feel challenged to some extent.
According to this theory, play creates a space of low-pressure
learning allowing for failure as a learning opportunity too [62].
Players who enjoy challenging games frequently face failure
and must demonstrate persistence to succeed through failure,
although difficult to learn as a skill that is valuable across many
aspects of life [63]. By incorporating the theory of fun for game
design into its algorithm, adaptive learning can engage learners
and make them feel less overwhelmed when challenges get out of
hand. The idea behind fun and games is that the combination of
education and entertainment increases learner motivation through
increased learner engagement [64]. Most of the time children use
electronic devices to play games without them noticing that they
are learning something [65]. This implies that having fun through
playing games is another way of learning. According to [66],
games can facilitate learning. Adaptive game design approaches
borrow from this theory to create new frameworks to engage
students in learning experiences that are linked in some way. The
adaptive learning design is therefore geared towards the kind of
learning experience needed and having fun(Learning) through
playing. According to [67], the intrinsic motivation in game-based
learning is learning through fun. It involves game mechanics that
are related to game design aspects [68]. In game-based learning,
adaptability is based on the capability of the game to engage each
learner in a way that reflects his or her specific situation [69]. This
can range from currently acquired knowledge to cognitive abilities
to the learner’s emotions or a range of other variables [70]. A
further argument propounded by [71] is that it allows for graceful
failure. instead of describing failure as an undesirable outcome,
failure is by design expected and sometimes a necessary step in
the learning process [72]. The game-based learning invites risk-
taking and exploration as well as the freedom to interact with the
game environment and co-players [73]. In game-based learning,
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co-players are critical because they assure others of their capacity
to repair their [74].

Ebbinghaus forgetting curve

This theory was introduced by Hermann Eddingbus in
1885. The forgetting curve hypothesizes the decline of memory
retention over time. The curve shows that information is lost
over time if there is no effort to retain it. The theory posits that
humans start losing memory of their learned knowledge over time
in a matter of days and weeks unless the acquired knowledge is
reinforced [75]. This theory suggests that for students to truly
learn something they must commit it to long-term memory and
that the peak time to do so is just when students are about to forget
it. Adaptive learning platforms incorporate this theory in that at
the exact moment when students are about to forget a concept
or information, the platform will reintroduce it before it vanishes
thereby securing it in the long-term memory [76]. This theory
powers personalisation behind adaptive learning by suggesting
that learners must aim for long-term memory at the time they
are about to forget. By so doing they can learn and acquire new
knowledge. The ideal forgetting curve should adapt learning
materials as well as user meta-features. According to [77] in the
context of intelligent tutoring systems, the forgetting curve for
each user and knowledge component should enable us to develop
revision strategies to counteract memory decay and ensure
long-term retention. The theory is used to explain why learning
is hard, if humans did not have a forgetting curve, they would
remember everything they have learned thereby making them
super geniuses. The curve is used to describe the natural rate of
forgetting without any strategic intervention. The forgetting curve
is usually depicted as a down-curving graph showing the amount
a typical learner forgets over time [78]. The curve drops steeply at
first, indicating that learners forget quite a bit of what they learned
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quickly. The curve flattens but only after the learner has forgotten
most of the content. The theory of the forgetting curve is accused
of oversimplifying the understanding of long-term retention. This
limitation has undermined developers’ and designers’ ability to
create memorable thinking. So instead of gaming forgetting curve
training professionals should focus on coming up with strategies
that lead to strong knowledge acquisition and retention.

Adaptive Learning Strategies in Education

In an adaptive learning strategy, the educator will decide
what to teach, manage, and how to engage the student. The
students will get learning activities that suit their intelligence [79].
Certain learning strategies can be employed to improve student
learning. These strategies include active retrieval of information,
gamification, interleaved practice, and special practice.

Active retrieval and testing strategy

The active retrieval and testing strategy is a study method
used to actively retrieve information from memory. It encourages
students to engage with material in an active way rather than
passively. Using this strategy helps students bring information to
mind thereby enhancing and boosting their learning. According
to [80], retrieval practice is not a singular activity, but it takes several
forms and different types of retrieval strategies and has varied
effects on the student’s long-term retention of information. Active
retrieval of previously learned information leads to substantial
long-term retention. Retrieval practice is a powerful evidence-
based teaching strategy that can be easily incorporated into
existing courses [81]. Educators rely heavily on learning activities
that encourage elaborative studying whereas activities that require
students to practice retrieving and constructing knowledge are
used less frequently. However [82] proved that practicing retrieval
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produces greater gains in meaningful learning than elaborative
studying with concept mapping. This shows that retrieval practice
enhances learning by retrieval-specific mechanisms rather than by
elaborative study processes. According to [83]. Retrieval practice
is about recalling facts, concepts, and events from memory to
enhance learning. The very act of retrieving something from one’s
memory strengthens the connections holding it there. According
to [84] retrieved practice is a superior method for long-lasting
memory updating. This makes it more likely that the student will
retrieve the recalled information in the future. Retrieval practice
should be viewed as a learning strategy rather than an assessment
strategy. It is about the students trying to recall information
without having it in front of them [85]. It is more effective in
increasing long-term retention. This is an important strategy that
improves student learning through active retrieval of information,
testing contributes by helping the students to repeatedly learn
concepts ahead of an examination [86]. This helps students to
have an accurate assessment of their understanding and identify
their knowledge gaps. It is well-established that activities that rely
on retrieving information from memory promote meaningful
learning and facilitate transfer to related concepts [87].

Interleaved practice

It is a form of retrieval practice that helps students to
incorporate existing knowledge and skills with new ones.
Interleaved practice is the process where students mix or
interleave, multiple subjects or topics while they study to improve
their learning. According to [88], this practice boosts learning
by mixing up closely related topics which encourages students
to develop the ability to distinguish between multiple concepts.
It requires students to choose a strategy based on the problem
itself, as they must do when they encounter a problem during a
comprehensive examination or subsequent course. The interleaved
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practice is a feasible intervention that requires little or no teacher
training, although teacher buy-in requires that teachers understand
the logic underlying interleaved practice [89]. The interleaved
practice provides students with the opportunity to practice the
very skill they are expected to learn. When applied strategically
interleaved practice challenges students to learn in a smart adaptive
way instead of relying on rote learning muscle memory [90].
Interleaved practice does not limit students to one skill at a time
but allows them to store information more deeply, challenging
them to lease out patterns and form connections [91]. It forces the
brain to work hard to recall prior learning and determine which
strategies or skills to use to resolve them. Interleaved practice is
a promising approach that fosters the adaptive use of subtraction
strategies. By intermixing strategies, comparison processes are
evolved which prompts more task-based strategy use [92]. The
interleaved practice of different tasks leads to superior long-term
retention despite poor initial acquisition of performance [93].
The interleaved practice can confer learning advantages even for
more complex problems [94]. According [95], interleaved practice
leads to better performance blocking on categorization tasks with
novel exemplars. For learning content to enter and remain in a
learner’s long-term memory, the learner needs multiple exposures
to the [96]. Long-term encoding needs opportunities for rehearsal
and repetition [97]. However, the levels of processing suggest that
in the long run, repetition is not sufficient. As such, students need
to encode information semantically by relating it to other ideas and
knowledge. This encodes information on a deep level, and it is an
effective studying technique. The ability to remember information
depends on the number of times the learner encounters it and
the interval between repetitions [98]. According to [99], the
interleaving strategy dramatically improves learning.
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Mastering

Although the movementto adopt mastering-based approaches
in education gained momentum only in recent decades, the
concept is not new. Its practice was first outlined by Benjamin
Bloom in the 1960s stating that students can master any task given
the right conditions [100]. Bloom’s learning for mastery evolved
and was subsequently implemented in primary and secondary
schools. Mastering in education is a method where students
achieve mastery of a subject they are learning about before
moving on to new material [101]. This technique signifies the
art of becoming skilled in a particular field or area by acquiring
knowledge in a subject of interest and mastering it. The approach
is like conventional learning, but the difference is that students
receive feedback on their tests and continue the same content
until they master the subject matter. In mastering the student
seeks help in learning to learn better [102]. It emphasizes that
instruction should be tailored to the time needed for each student
to master the content. According to [103]. students who practice
mastering outperform conventional students. It helps students to
keep track of completing the learning objectives of a particular
subject and allows teachers to provide a form of individualized
learning to all students without taking away from the overall
teaching goals of the group. Adaptive learning uses the concept of
mastering to adjust the complexity of content according to each
learner’s ability. Adaptive learning systems can assist students in
mastering content by recognizing and fulfilling specific learning
gaps. According to [104], an adaptive learning format aids learners
in mastering content. In mastering a student takes charge of his
or her learning and that makes them develop excellent skills in
self-directed and lifelong learning.
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Scaffolding

The theory of scaffolding was first proposed as an educational
theory by Jerome Bruner in the 1960s. Bruner and other
psychologists used the term scaffolding to describe how preschool
teachers helped with a particular problem by giving extensive
explanations before gradually withdrawing so that students had
a chance to work independently. Bruner recommended teachers
use language, actions, and images to convey information using
a variety of techniques [105]. Teachers must be flexible enough
and willing to try a variety of teaching techniques that result in
meaningful learning. Bruner believes that instruction should
also include a variety of appropriate materials that would enable
students to represent their knowledge through actions and
works [106]. Scaffolding refers to a method where teachers offer
a particular kind of support to students as they learn and develop
a new concept or skill. In the institutional scaffolding model, a
teacher may share information or demonstrate a problem and
then gradually step back to allow the students to practice on their
own [107]. The idea behind scaffolding is that when students are
given the support they need while learning something new, they
stand a better chance of using that knowledge independently. In
education, scaffolding is a teaching strategy that involves providing
support and guidance to students as they learn new concepts
or skills. The scaffolding approach differs from the traditional
independent learning model in which a teacher asks students
to read an article as homework without providing additional
structured support [108]. Through this theory, instructors deliver
lessons in distinct segments providing less and less support as
students master new concepts and material. It is a sustained
interactive process that involves the fading of assistance or
gradual modification of the tasks by an expert. This supportive
framework lets students feel comfortable taking the next step in
their learning [109] This involves the removal of guidance and
support as students learn and become more competent. The
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theory promotes a positive learning environment since students
feel supported throughout their learning journey. The support is
helpful to the student because it encourages them to become more
responsible for their learning in turn creating their own goals and
can monitor their levels of engagement.

Feedback

Feedback is an important component of the education
system which is designed to influence, reinforce, and change
behaviors, concepts, and attitudes in learners [110]. Feedback
strategy is a coordinated plan that integrates clear and decisive
statements including at least under which situational and individual
conditions of the instructional context should be provided. In the
instructional context, the term feedback refers to all post-response
information that informs the learners of his/her actual state of
learning or performance to regulate the further learning process
of learning [111]. Feedback involves the provision of information
about aspects of understanding and performance and can be given
by practitioner’s peers, and oneself and from oneself to practitioners.
It is no secret that feedback is an important component of effective
learning since it improves learners’ confidence, motivation, and
ultimately their achievement. The main purpose of feedback is to
improve the student, not the work. Work can always be improved
but most importantly it is the learner who needs to make meaningful
progress. According to [112], the only thing that matters in feedback
is the reaction of the recipient. No matter how well-designed the
feedback is, if the student does not act upon it, time would have been
wasted preparing it. Feedback is a key element of the incremental
process of ongoing learning and assessment. Providing frequent and
consistent feedback is therefore a significant means of improving
achievement in learning. This involves the provision of information
about aspects of understanding and can be given by practitioners,
peers, oneself, and from learners to practitioners. Teacher feedback
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whether combined with peer discussions improves learning
outcomes [113]. This means that it is important to view it as a top
choice when it comes to improving student outcomes. This learning
strategy is effective since it focuses on processes of student learning
such as effort and strategic behavior in addition to the learning
outcomes. Effective feedback assists the learner in reflecting on
their learning and their learning strategies so they can adjust and
make better progress in learning. Effective feedback is elaborate,
and meaningful, and provides students with corrective advice to
monitor and optimize learning activities and behaviours. Although
providing constructive feedback can be challenging is a learnable
skill. Feedback is more than just post-assignment commentary, but
rather a guide for students to learn their weaknesses and strengths.
When properly employed feedback can impact students on a variety
of levels. Feedback is more effective for cognitive and physical
outcome measures than motivational and emotional criteria [114].
It can help direct what students should do with their time, how
they should feel about their efforts, whether their motivation level
is appropriate, and whether they are meeting [115]. Providing
frequent and ongoing feedback is a significant means of improving
achievement in learning. According to [116], teachers need to
provide instant feedback, and the information should be provided
consistently and on-demand in immediate response to a learner’s
action and the flow of learning.

BENEFITS OF ADAPTIVE LEARNING STRATEGIES
FOR QA IN ODEL

Personalised instruction

The emergence of personalised adaptive learning is due to the
rise in big data technology, in which data is being generated in a
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faster and more fast way [117]. Personalised learning is in demand
due to new technologies involving big data and learning analytics.
Under the influence of data-intensive science, personalised learning
has become the fifth-generation educational technology) [118],
Based on this big data Adaptive learning has become one of the
most important digital learning environments. The rise in big data
makes it possible to record and interpret students’ characteristics
and real-time state in all learning aspects [119]. Adaptive
learning personalises learning by continuously evaluating each
student’s performance in real-time and creating an everchanging
individualised learning path as directed by artificial intelligence
and machine learning thus increasing student engagement [120].
The goal of personalised learning is to help each student achieve
academic success by first understanding the learning needs of
the students. [121] noted that personalised learning requires a
digital learning environment for it to be classified as adaptive
to individual knowledge, experience, and interests and for it to
be effective and efficient in supporting and promoting desired
learning outcomes. [122] define personalised learning as a
systematic learning approach that focuses on tailoring instruction
to individual student strengths. It refers to the various educational
methods and academic support strategies that address the distinct
learning needs of each student. According to [123] the definitions
of personalised learning vary according to the framework of the
author, however common themes that describe personalised
learning which are student-centered, flexible learning, and
mastery of competencies are always outstanding within such varied
definitions [124] and propose that personalised learning should be
viewed on a continuum rather than stating a single definition. It
should be tailored to and continuously modify individual learners’
preferences, interests, and aspirations. Personalised adaptive
learning has been touted as the most promising emerging tool
for increasing student learning and success [125]. Personalised
learning materials are customized to individuals’ needs. [126]
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noted that personalised learning is about what you do, not how
you do it. While it is possible personalise learning in a classroom,
it is quite a daunting task to personalise instruction when there
are more than a few students in a classroom. Adaptive technology
allows each student to progress at their own pace through course
work, and those who perform highly than others have the chance
to demonstrate their mastery of more fundamental concepts and
can be allowed to move quickly to dedicate their time to more
lofty areas. Moreover, those students requiring more practice and
remediation can go through lessons as many times as possible.
Personalised instruction allows the instructors to devote time to
each student than teaching the entire class at the same time.

Focus on practice and remediation

A key feature of an adaptive learning platform is the ability
to provide real-time feedback. While traditional education
often relies on delayed feedback such as graded assignments
and examinations which may not provide timely insights into
students’ progress or areas where they need improvement [127],
conversely adaptive learning platforms offer real-time feedback on
assignments and practice exercises allowing students to identify
gaps in their understanding of concepts [128]. When a struggling
student makes a mistake, the system can provide explanations
and educational practice opportunities for the specific concepts
the student finds challenging. Adaptive learning focuses on how
students practice and this deliberate focus on practice allows for
skills transference [129]. Adaptive learning focuses on student
creativity, by allowing students to learn by doing as opposed
to learning from instruction. This helps in providing answers
to problems, and situations by availing scenarios for decision-
making. During the process of practice, students are allowed to
work at their own pace without having a fixed amount of time
to complete an exercise [130]. According to [131], having a fixed
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amount of time for an exercise before moving on has a detrimental
effect on students learning. In the implementation of adaptive
learning focusing on practice, students use technology to improve
learning not just scaling up of content [132]. With the application
of adaptive learning technology students interact with a variety of
instructional content, activities, and assessments, to give them a
deeper understanding of a concept rather than have them memorize
specific concepts. The adaptive learning approach therefore assists
learners in focusing on areas they haven't yet mastered through
remediation, providing real-time monitoring feedback on their
progress [133]. Adaptive remediation offers a tailored instructional
method, adjusting support to each learner’s requirements. By
their very nature remedial programs are targeted towards raising
a student’s basic skills and abilities to the level that is expected of
their age [134]. Remedial instruction therefore focuses on helping
students to meet the standards by offering instruction that is
calibrated to their current abilities and knowledge. It allows for a
more nuanced and personalised teaching strategy. [135], lauds the
provision of remediation as an important component of adaptive
learning. Remediation is an excellent way to improve the academic
readiness of students. It contributes to students gaining mastery
over the areas that they struggle with. Remediation empowers
students to improve their learning outcomes drastically. The
design of a remediation program is primarily targeted at reducing
the student’s cognitive gap. It therefore necessitates for the student
data to be used for creating an impact on their learning journey
rather than just for evaluation and feedback. According to [136],
remediation and intervention have a significant impact on the
academic performance of learners. However [137], cautions that
schools must be wary of over-remediation and should strive to
offer accelerated learning opportunities to all students. Overuse
of academic remediation may bring about temporary gains but
could impede long-term progress and ultimately stifle student
progress. Targeted remedial interventions can be helpful, but it
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is important to recognize when these interventions start to take
over classrooms and schools [138]. Researchers such as [139],
suggest that schools should focus on learning acceleration instead
of remediation because remediation often resorts to reteaching
prior knowledge before moving on to the level content.

Visualised learning process

Visual learning is an educational approach that incorporates
graphic aids to convey information thus leveraging individuals’
innate ability to process visual data faster and more effectively than
text data. Using an interface, the adaptive platform helps to simplify
the gauging of the learning process for both the instructor and the
student [140]. Students can visually determine their achievements
through a learning map color-coded display. Visual learners can
learn through images, graphs, charts, diagrams, and other visual
aids. They can easily recall information by visualizing it in their
minds and tend to have a strong spatial awareness and a keen eye
for detail [141] The method taps into a cognitive process where
learners gain knowledge through visual means, making it a crucial
strategy for teachers to enhance understanding and retention of
information. [142] define visual learning as the assimilation of
information from visual formats. It is based on the notion that
learners’ learners understand information better when they see it.
It is an effective way to engage learners in the learning process and
to help them understand concepts quickly. The use of visuals has
become the captivating stars that illuminate the path to knowledge.
According to [143], visual learners excel at remembering pictures,
images, and demonstrations. As the saying goes a “picture speaks
a thousand words”. This underscores the fact that visuals play
a crucial role in the learning process by leveraging engagement,
improving comprehension, facilitating memory retention,
and promoting critical thinking. The application of visuals in
learning captures the student’s attention, making the learning
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experience more enjoyable. Visual aids such as videos, images,
and infographics attract and maintain learners’ interest leading to
increased engagement and their motivation to learn. Visual aids
simplify information and make it more accessible. when learners
analyze and interpret visual stimuli, they develop high-order
thinking skills. While visual learning instruction typically involves
visualizations, students usually explain in words [144]. Effective use
of visual aids substitutes monotonous learning environments and
increases personal understanding of the areas of learning when
they experience successful and pleasant learning in learning [145].
For a visual learner an adaptive learning platform uses visual aids to
explain concepts by offering simulations or interactive activities, (

Incorporation of Open Educational Resources
(OERS)

According to [146], at the first UNESCO World Congress on
Open Educational Resources in 2012 the “Paris Declaration” on
OER adopted the conceptualization of OER as “teaching, learning,
and research materials in any medium -digital or otherwise
that reside in the public domain or have been released under a
common license that permits no-cost access, use adaption, and
redistribution by others with no or limited restrictions”. Al tools
can be used to develop new OERs using natural language processing
and machine learning capabilities. According to [147], generative
Al can produce educational content across various domains. For
instance, AI could be used to generate textbooks, worksheets,
or lessons based on the curriculum guidelines or learning
objectives, thereby expanding the availability of OERs. Generative
Al can also assist in curating and recommending OER based on
learners’ individual needs. Ai can also be employed to keep OER
materials up to date by generating new content based on recent
developments or research [148]. This can help educators create
interactive learning materials, and simulations, expanding a range
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of available OERs and enabling novel teaching practices. One such
popular platform that demonstrates such capabilities is ChatGPT.
Some Als can develop tailored recommendations for OERs based
on learners’ performance, learning preferences, and development
areas. The use of OER has changed the way education is accessed
and delivered [149]. According to [150] the use of OER has bridged
the gap in access to learning materials to a wider community. This
has contributed to a substantial decrease in the lack of access to
learning materials while also improving the quality of education.
With its power to democratize learning OER has emerged as
a game changer in empowering learners across the globe. OER
allows educators to customize and adapt learning materials to suit
their specific teaching styles and student needs. Unlike proprietary
resources that often come with restrictions on modification, OER
provides the flexibility to tailor content according to individual
requirements [151]. OER plays a significant role in the technology-
driven education landscape by providing flexible, and often free
resources that educators and learners can use to enhance the
teaching and learning experience. The advantage of OER is that
they are cost-free, and the content can be adapted and modified
freely, especially when targeting specific populations such as those
with disabilities or special [152].

This implies that learners can use OER that meets their
requirements, making the learning pathway more engaging
and effective. OER therefore offers exciting opportunities to
augment the production, dissemination, and access to quality
educational resources.

The use of OERs provides students with free access to a
variety of high-quality instructional resources. According to [153].
a combination of OERs and adaptive systems makes it possible to
adapt a variety, of course, materials to fit within specific online
programmes and differentiate individual learning pathways to
meet the needs of specific individual learners. Regardless of

32 | Adaptive Learning Strategies in Open and Distance Learning:
Opportunities and Challenges for Quality Assurance



one’s outlook on the impact of Al in society, its integration into
spheres of our lives is progressing fast. Concerning OERs, Al
offers opportunities to augment the production, dissemination,
and access to quality educational resources.

Challenges for Quality Assurance of Adaptive Learning
Strategies

Despite the benefits brought about by adaptive learning
platforms, like various technologies they bring with them their
own set of challenges like having to convince teachers and
instructors of their efficiency, finding resources and solutions, and
data analysis. One of the main reasons that educational systems
do not offer personalisation options has to do with a variety of
challenging issues ranging from interoperability, usage across a
variety of devices, and open corpus knowledge, to the design of
meta-adaptive systems.

Convincing teachers and instructors

Change can be difficult, and many educators may be resistant
to embracing new teaching methods and approaches. Still, adaptive
learning technologies face resistance from teachers, educators,
and instructors who are expected to adopt the technology in their
classrooms. Teachers’ attitudes and beliefs are crucial factors
in determining the role and effectiveness of technology in the
classroom. Attitudes and beliefs about technology and pedagogy
in general influence how teachers implement technology in the
classroom [154].

In adaptive learning approaches technology puts the learner
at the system’s center, but like any other vocation, education
faces resistance from teachers’ educators, and parents who are
hesitant to embrace new technologies and approaches. Teachers
and instructors tend to have a strong opinion that computers
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and digital technology leave students at the mercy of algorithms.
A common barrier for teachers adopting the use of adaptive
learning technologies is understanding how their role might
change [155]. It is the adjustment in guiding students in their work
using the software that instills a sense of fear in a lot of teachers
and instructors They believe technology has a limited scope of
personalisation and thus if students are unable to master a topic,
they might get demotivated quite easily. Teachers and instructors
therefore need to understand that adaptive learning requires
them to change their roles to information managers [156]. They
should work with adaptive learning systems to reap the benefits of
education software and applications. To overcome the challenge
of not embracing adaptive learning technologies it is important
to provide professional development opportunities and providing
support and resources can help educators see the value of
implementing these technologies [157].

Interoperability

The concept of interoperability can be circumscribed as
a condition that exists between information systems and is not
a barrier to accomplishing a task that spans multiple systems.
According to [158], it refers to the ability of different systems and
software applications to communicate, share data, and use shared
information. It means that learners can access and complete
courses from different sources and devices and their progress can
be recorded and reported across different management systems.
Interoperability enables business processes to flow from one
application to another, thus demonstrating that systems can work
with each other in a near real-time fashion to share critical business
information [159]. Several challenges need to be addressed before
an organisation can achieve true interoperability. In most cases,
budgetary restrictions pose a serious barrier to achieving seamless
information flow [160]. The usability of individual systems and the
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lack of training for these systems are major hurdles to seamless
information exchange [161]. One of the most significant challenges
faced by institutions in implementing adaptive systems is achieving
seamless content interoperability, enabling content to be shared
and reused across various systems and organizations. Their
interoperability is still low. Their learner models are developed
starting from different standardization and are not reusable to a
certain extent. Personalised adaptive learning systems require
semantic-based and context-aware systems to achieve semantic
interoperability between heterogeneous information resources and
services [162]. In terms of managing adaptive learning systems,
semantic heterogeneity exists due to the distributed nature of
learning services from different providers who may apply different
formatting for service presentation and description. Users may
find difficulty in discovering and sharing with other services. [163]
identified information overload as a barrier to achieving
interoperability. To reduce the overload of retrieved resources and
provide individualised educational experiences personalisation of
learning materials must be considered. Interoperability reduces or
eliminates the problem of islands of automation. From a general
point of view, an information provider seeks to make content
available to the widest audience at the lowest cost possible. Although
interoperability is part of the university’s strategic direction, it
is often impeded by costs. One major barrier to interoperability
is a lack of coordination among departments. the problem of
coordination stems from technical or practical challenges. For
example, inconsistencies around the implementation of standards
may result in information systems not integrating information
between systems or even not integrating third-party information.

Technical challenges

The current landscape of educational technology is marked
by the integration of hardware and software tools and the
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development of adaptive learning systems. These advancements
continue to shape education by making it more accessible,
engaging, and personalized for all learners of all ages and
backgrounds [164]. This has the potential to revolutionize the
way we approach teaching and learning. However, implementing
adaptive learning systems requires robust technological
infrastructure including the internet, sufficient computing
resources, and adequate data storage capacity. According to [165]
implementing adaptive learning requires significant investments
in technological infrastructure. Instructional designers also must
ensure that all learning materials are compatible with different
devices and platforms used by students in their process of learning.
This is not only logistically challenging but also expensive for
institutions with limited resources and those that are in areas with
low technological adoption rates. Adaptive learning comes with
technical challenges. These systems rely on complex algorithms
to adapt learning material and these algorithms need to be
carefully designed and tested to ensure they are working properly
and correctly [166]. Additionally, these systems need to be able
to handle large data sets thus requiring significant computational
resources. Furthermore, because adaptive learning systems are
delivered online, they require reliable internet connectivity. This
can be a challenge in areas with limited internet access as such
it can become a barrier to learners who do not have access to a
computer or other devices.

Resources

Improving the quality of education is essential for ensuring
that all students have access to high-quality education and that they
are equipped with the knowledge and skills necessary to survive
and succeed in the world. The provision of high-quality education
requires promoting innovation and integration of technology in
the learning environment [167]. Imparting education through
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adaptive learning is expensive. Developing an adaptive learning
solution is not a matter of cost but takes a lot of skill to come
up with such a system [168]. Institutions need to come up with
the right team of developers who can handle such projects deftly.
Institutions must conduct thorough research on the mobile
applications development market to ensure that the company
they are outsourcing the product from has the needed experience
and capability to handle such products. A lot of universities are
partnering with high-tech companies in the creation of adaptive
learning programs that use algorithms to tailor virtual-based
instruction to adapt to the specific needs of learners [169]. Some
institutions take the risk of using adaptive learning systems which
are cheap, with no proven efficiency with the hope that they will
be effective in the long run. Overall, this is a high-stakes endeavor
to research and pour resources into developing adaptive learning
programs. Although adaptive learning systems are cost-effective
in the long run, they usually require high upfront investment to
implement, and that usually takes up a huge budget. This makes
university management assess whether allocating available
resources toward developing and implementing adaptive learning
systems is worth it.
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CONCLUSION(S)

Education has never been about being better than others,
but about making meaningful contributions to society and the
world at large. Before the advent of adaptive learning technologies,
education was about what instructors planned for the students but
the arrival of adaptive learning with its emphasis on personalised
learning has enabled learners to facilitate learning based on
their individual needs and to also learn at their paces based on
their capabilities. Adaptive learning has brought about a series of
benefits for teachers, instructors, institutions, and most importantly
students. With adaptive learning systems teachers can now use
data to help students learn better, and where possible create new
learning programs. Since adaptive learning is technology-based it
is affected by challenges that are common to technological systems
and applications found in most technology-based systems. Despite
these challenges, the future of adaptive learning tools looks
promising. With advances in technology and more research on the
effectiveness of adaptive learning its widespread use is rightfully
expected. This will certainly lead to more personalized, effective,
and accessible learning experiences for all learners.
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