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Since, due to the advancement of technology, mankind solves many of its
educational needs, such as learning foreign languages, through electronic
education, upgrading electronic learning systems with educational infrastructure
become very important. Therefore, this research aims to introduce an efficient
method to provide the most appropriate educational content for the learner by
discovering her interests and preferences and adapting it to educational and
cultural issues by using artificial intelligence techniques. In this regard, The
present study uses a decision-making framework using a Memetic optimization
algorithm to extract the best match between available learning paths and
activities. It also provides the best possible response, which is the system's best
decision for each individual's learning, using a linear formula and determining
personal factors such as the learner's knowledge level and preferences. The
resulting educational framework was tested on 40 students, 12-15 year old. In
this experiment, a control group of 20 and an experimental group of 20 were
considered, and the framework was given to the experimental group and the
control group learned using traditional methods such as books. SPSS software
was used for data analysis. In addition, in the last class session, a survey was
used to examine the experimental group on issues such as interest in e-learning,
willingness to continue the class, need for more breaks, and willingness to
continue learning English in this way. The findings showed that the average post-
test score of the control group after training through textbook-based content was
14.8750 and the average post-test score of the experimental group that was
trained with diverse content considering the learner's preferences was 16.7500.
On the other hand, the significance level test indicates that the use of an e-
learning program based on learner preferences had a significant (p < 0.05) effect
on the experimental group, and as a result, it refers to the greater effect of e-
learning with considering learner preferences compared to traditional
learning.The final achievement was evaluated using multi-part software plugins
from the point of view of flexibility, efficiency and interoperability through user
satisfaction testing. Considering that more than seventy percent of users were
satisfied with the learning efficiency and flexibility of the system, the results
indicate that the system's output will have a more favorable effect on individual
learning.
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1. Introduction

In contemporary society, Information and Communication Technologies (ICTs) have become
inextricably interwoven with the fabric of human existence. One of the pivotal domains
experiencing a profound transformation due to this technological advancement is education,
giving rise to the burgeoning field of e-learning, or electronic learning. E-learning encompasses
the utilization of electronic systems to facilitate the acquisition of knowledge.

Artificial intelligence (AI) has emerged as a cornerstone technology within the e-learning
landscape, possessing the capability to analyze voluminous datasets, discern intricate patterns,
and subsequently formulate informed decisions. Al can be effectively leveraged to facilitate the
acquisition of diverse languages, thereby contributing significantly to both time and cost
optimization. The judicious integration of Al within the e-learning milieu encompasses the
selection of high-quality educational materials and the development of engaging learning
activities. This synergistic approach not only enriches the online learning experience but also
significantly enhances learner satisfaction and engagement levels. Learner satisfaction tends to
exhibit a positive correlation with the extent to which their individual preferences are
comprehensively considered in the curricular design and the judicious utilization of their
preferred learning modalities. Extensive research on Al algorithms has unequivocally
demonstrated the efficacy of the memetic algorithm as an optimal methodology for the selection
of educational content that is meticulously tailored to individual learner needs. Characterized by
its evolutionary framework, this sophisticated algorithm seamlessly integrates local search
strategies, thereby ensuring the provision of highly personalized and efficacious learning
activities for each user.

A salient distinction of the present study vis-a-vis prior research endeavors resides in the
conspicuous absence of a pronounced emphasis on learner preferences within the context of
earlier e-learning programs. Consequently, this research endeavors to bridge this critical gap by
establishing a robust and meaningful connection between web-based course content and the
unique interests and preferences of individual learners. This study seeks to empirically
demonstrate the efficacy of Al algorithms, such as the memetic and fuzzy algorithms, in
effectively aligning educational content with the specific preferences of individual learners
within the e-learning ecosystem. Furthermore, this research posits that the memetic algorithm
possesses the inherent potential to provide a suite of optimized solutions for enhancing the
performance of English language learning programs and consequently augmenting overall
learning outcomes.

2. Literature Review

A comprehensive review of the existing literature reveals a dearth of empirical research that has
systematically investigated the profound impact of incorporating learner preferences into the
intricate fabric of the learning process. Sargazi-Moghadam et al. (2023) presented compelling
evidence that the memetic algorithm possesses the remarkable capacity to align learner
emotions with the dynamically evolving course content. Similarly, the seminal study conducted
by Turki et al. (2020) on deep learning in conjunction with the memetic algorithm demonstrated
its remarkable capability to identify the most expedient and efficacious pathways between
designated points, thereby enabling the provision of significantly improved learning activities
for individual users. Furthermore, the pioneering work of Edanir et al. (2020) unequivocally
highlighted the profound and pervasive influence of learner preferences on the attainment of
optimal academic learning outcomes.

Cognizant of the aforementioned gap in the existing body of research pertaining to e-learning
for English as a second language within the context of learner preferences, this study proposes a
novel and optimized approach that not only enhances the overall learning experience for users
but also fosters a significantly higher level of engagement with e-learning platforms.
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3. Materials and Methods

The present study uses a decision-making framework with a Memetic optimization algorithm to
extract the best match between available learning paths and activities. It also provides the best
possible response, which is the system's best decision for each individual's learning, using a
linear formula and determining personal factors such as the learner's knowledge level and
preferences. The resulting educational framework was tested on 40 students, aged 12-15. In this
experiment, a control group of 20 and an experimental group of 20 were considered, and the
framework was given to the experimental group, while the control group learned using
traditional methods such as books. SPSS software was used for data analysis. In addition, during
the last class session, a survey was used to examine the experimental group on issues such as
their interest in e-learning, willingness to continue the class, need for more breaks, and
willingness to continue learning English in this way.

4. Discussions and conclusion

The findings showed that the average post-test score of the control group after training through
textbook-based content was 14.8750 and the average post-test score of the experimental group
that was trained with diverse content considering the learner's preferences was 16.7500. While
the average pre-test score of these two groups was 10.2250 and 10.8000, respectively, which are
almost close to each other. The post-test standard deviation is also close to zero, which indicates
a low dispersion of data. On the other hand, the significance level test indicates that the use of
an e-learning program based on learner preferences had a significant (p < 0.05) effect on the
experimental group, and as a result, it refers to the greater effect of e-learning with considering
learner preferences compared to traditional learning.

The post-test scores obtained from both experimental groups unequivocally demonstrated that
the blended learning approach, characterized by its inherent flexibility, ease of access, and the
provision of a diverse array of web-based learning environments, exhibited superior efficacy,
thereby corroborating the findings of a previous study conducted by Hung et al. (2023).
Furthermore, qualitative data obtained through participant surveys consistently highlighted the
numerous positive aspects of the program, including its exceptional ease of access, the provision
of a wide variety of engaging content, and the highly commendable alignment of the program
with the individual learning interests of each participant.

Moreover, the empirical findings of this study exhibit a strong degree of congruence with the
findings of a previous study conducted by Tyang et al. (2017), which meticulously explored the
multifaceted impact of the memetic algorithm on individual emotions, cognitive processes, and
cerebral activity during the learning process. In the present study, participants consistently
reported a significantly more enjoyable and enriching learning environment and, upon
completion of the final survey, overwhelmingly expressed a strong preference for future
learning experiences that are meticulously tailored to their individual preferences.

Furthermore, the research conducted by Sargazi-Moghadam et al. (2023), utilizing the Acompra

algorithm (2010), provided compelling evidence that the identification and subsequent analysis
of specific emotional states, such as joy, sadness, and stress, can be effectively achieved.
Furthermore, this study demonstrated that the judicious application of sophisticated decision-
making algorithms can effectively facilitate the selection of optimally appropriate course
content that is meticulously aligned with the unique emotional landscape of each individual
learner.
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t = 0;
initialize (P(t=0));
evaluate (P(t=0));
while (t < numberOfEvolution) do
Pp(t) = P(t).selectParents ();
P.(t) = crossover (P,(t));
mutate (P.(t));
evaluate (P:(t));
P(t+1) = buildNextGenerationFrom (P.(t), P(t));
. end
11. localRefinement (P(numberOfEvolution ).
getBestChromosome ());

Sy S ojgel Sion o2y, IS
Figure 6: Memetic e-learning algorithm
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Table 3: Descriptive statistics of the control vs experimental groups
Access to Break Activities N Mean Std. Deviation = Std. Error Mean

S 0g,F 20 10,2250 2,52475 0.56455

raoi] &
oF ot ilosl 03,5 20 10,8000 3,00394 0,67170
) JSS 05,5 20 14,8750 1,54643 0,34579
ose3lim ilosT 0,5 20 16,7500 1,92969 0,43149
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Table 4: The Independent-Samples Test of the control vs experimental groups

Experimen F t Df Sig Mean Std. Error

ts Difference = Difference
Pre-test 0,440 0,655 38 0,516 0,57500 0,87744
Post-test 2,078 3,391 38 0,002 1,87500 0,55295
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Table 5: Confidence Interval of the Difference
95% Confidence Interval of the
Difference
Lower Upper
-1,20128 2,35128

0,75561 2,99439
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Chart 1: Confidence Interval of the Difference in test results
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Chart 2: Comparison of mean and standard of pre-test and post-test of the control vs
experimental groups
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