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Abstract 
The popularity of mobile devices has brought a revolution to learning, and mobile learning has become an important part

of modern education. However, most existing mobile learning systems cannot meet the personalized needs of each learner,
which results in low learning effect. This paper presents an adaptive mobile learning testing approach that uses machine-
learning algorithms to deliver personalized tests so as to improve users’ performance. We present an adaptive algorithm that
considers  user  preferences  and  proficiency  level.  The  experiment  on  a  real-world  mobile  language  learning  system
demonstrates the effectiveness of our approach.

Keywords:  adaptive testing, mobile learning, machine learning algorithms, deep learning algorithms, natural language
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Аннотация 
Популярность  мобильных  устройств  произвела  революцию  в  обучении,  а  мобильное  обучение  стало  важной

частью  современного  образования.  Однако  большинство  существующих  систем  мобильного  обучения  не  могут
удовлетворить персонализированные потребности каждого учащегося, что приводит к низкому эффекту обучения. В
этой  статье  представлен  адаптивный  подход  к  тестированию  мобильного  обучения,  в  котором  используются
алгоритмы  машинного  обучения  для  проведения  персонализированных  тестов  с  целью  повышения
производительности  пользователей.  Мы  представляем  адаптивный  алгоритм,  учитывающий  предпочтения
пользователя  и  уровень  его  квалификации.  Эксперимент  с  реальной  мобильной  системой  изучения  языков
демонстрирует эффективность нашего подхода.

Ключевые слова:  адаптивное тестирование, мобильное обучение, алгоритмы машинного обучения, алгоритмы
глубокого обучения, обработка естественного языка, персонализированное обучение. 

Introduction 
Mobile learning has become an increasingly popular mode of education, offering flexibility and convenience to learners all

over the world. However, in most cases, these systems are not able to provide personalized learning paths according to each
learner’s knowledge level. Adaptive testing is a method that involves adapting the difficulty and content of tests according to
students’ responses in order to realize personalized testing. The aim of this paper is to determine how adaptive testing can be
realized in mobile learning using machine learning algorithms so as to both realize improvements on the testing process and
enhance learners’ learning experiences.

The  integration  of  adaptive  testing  into  mobile  learning  will  have  an  effective  impact  on  the  improvement  of  each
individual’s learning experience. By continuously measuring students’ knowledge levels, adaptive testing applications may
determine users’ strengths and weaknesses more precisely than conventional or other online assessment methods. Based on this
information, personalized contents can be supplied since test items provided by adaptive system are different for each student
depending on  their  performance or  course  expectation.  Additionally,  one  advantage  for  adopting  adaptive  tests  could  be
reduced user frustration since users know that they cannot get every question in a test due to its designs but still perform much
better instead.

The  possibilities  in  adaptive  mobile  learning  testing  are  endless,  and  therefore,  this  paper  will  look  at  the  current
landscape, research, and applications of adaptive testing in mobile learning. This paper gives a full picture of the role of
adaptive testing in mobile learning and how it can change the way we learn by looking at its impact on learning outcomes.

Literature Review 
Many studies on adaptive testing in mobile learning have been conducted, which aimed to prove that it enhances learning

outcomes and engages learners. For example, [1], [2] contributed to an adaptive mobile learning system that applies item
response theory to change the level of difficulty of the assessments based on the performance of the learner [3]. Contributed to
a mobile learning platform that uses machine learning algorithms for individual feedback and recommendations [4]. Proposed
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deep  learning  algorithms  for  adaptive  testing  in  mobile  learning,  while  [5]  investigated  natural  language  processing  for
adaptive  testing.  On  the  other  hand,  the  adoption  of  machine  learning  algorithms  offers  individual  feedback  and
recommendations. Deep learning algorithms are used for adaptive testing in mobile learning and natural language processing is
used for adaptive testing [6]. It has been found that adaptive testing reduces anxiety and increased self-efficacy in mobile
learning [7]. It is used for offering learners adaptive learning paths [8] and being probed for accessibility and inclusivity in
learners with disabilities [9]. A framework for adaptive testing in mobile learning was forwarded that contained modeling of
learners,  item banking,  and  feedback  mechanisms [10].  Gamification  and  adaptive  testing  in  mobile  learning  were  also
explored, and it was found that it increases learner engagement and motivation [11].

Methodology 
We are in the process of developing a mobile learning platform, complete with an adaptive assessment module.  This

module will run a machine learning algorithm to view learner performance data, which includes their responses to previous
questions, time spent on each query, and their learning style. It then adjusts the following question in terms of difficulty and
content to that which best matches the learner's knowledge and learning style.

3.1. Algorithm
We hereby present a new algorithm known as Adaptive Mobile Learning Testing, which puts forth the idea of fusing item

response theory with machine learning in individualized assessment. The following constitutes what is termed as the AMLT
algorithm.

1. Item Bank. It implies a question bank of different levels of difficulty and topics.
2. Learner Model. A machine learning model that will process the learner performance data for updating knowledge and

learning style information.
3. Adaptive Engine. This is what selects questions within an item bank, based on how well the learner model is fitting, and

it changes the level of difficulty and contents of the following questions.

Implementation 
The AMLT algorithm is implemented in Python, along with the sci-kit-learn library. The code has been converted to  

Flowchart as shown below:
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Figure 1 - AMLT algorithm as a Flowchart diagram Visualize
DOI: https://doi.org/10.60797/COMP.2024.4.1.1

Note: part 1
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Figure 2 - AMLT algorithm as a Flowchart diagram Visualize
DOI: https://doi.org/10.60797/COMP.2024.4.1.2

Note: part 2

4.1. Code Description
1.  Load Data.  This is  the portion of  the code setting up the AMLT algorithm with the loading of  all  data required,

including learner IDs, question pool, and learner profiles.
2.  Evaluate AMLT. This is a part running the AMLT algorithm. It sets up an AdaptiveEngine; for each learner, it picks

questions and verifies the answers, gathering scores for computing the average and showing the result.
3.  Adaptive  Engine.  This  component  explains  what  the  AdaptiveEngine  does.  The  AdaptiveEngine  retrieves  learner

performance and updates the user profile accordingly, selecting the next best question based on this profile and retrieving that
question from the question pool.

4. Learner Model.  It clearly spells out what the Learner Model does — updates the developed RandomForestClassifier
with the given learner performance data to predict their future performance.

5. Item Bank. The component describes the implementation of the ItemBank class in the diagram. It reads questions from a
CSV file and has a function to get a particular question from the bank.

6.  Score Questions. This part of the map establishes the overall process for scoring how well a learner does on a set of
questions. It starts at zero, then cycles through each question, pretends what the learner might have answered, looks at whether
the answer is correct, and finally calculates the total score.

7. Simulate Response. This part of the diagram simulates the response of the learner to a question. This simply returns the
correct  response to the question. The Mermaid flowchart  details  a  full  and well-rounded view as far  as  how the AMLT
algorithm is implemented goes, showing the interaction of the different parts involved and the flow of control and data through
the system. The notes posted alongside each part of the chart indicate what it does and how.

4.2. Sample Dataset
Sample dataset in CSV format that can be used for training and evaluation of the AMLT algorithm:
learner_id,question_id,response,correct,difficulty,topic
1,1,A,1,0.5,Math
1,2,B,0,0.7,Science
1,3,C,1,0.3,English
2,1,B,0,0.5,Math
2,2,A,1,0.7,Science
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2,3,D,0,0.3,English
4.3. This dataset contains the following columns
1. Learner_id: Learner identifier for each learner.
2. Question_id: A unique identifier for each question.
3. Response: Response that the learner provided to the question: A, B, C, or D.
4. Correct: Whether the question was answered correctly by the learner, where 1 is correct and 0 is wrong.
5. Difficulty: question difficulty, ranging from 0.1 to 1.
6. Topic: the topic of the question.

Conclusion 
It proves that AMLT works for personalized assessment and better learning outcomes within mobile learning. Machine

learning  algorithms  mean  AMLT is  able  to  adapt  to  learners'  knowledge,  learning  style,  and  pace  for  a  better  learning
experience.

This paper proposes an adaptive mobile learning testing approach with machine learning algorithms to create tailored
assessments that might improve learning outcomes. In this scheme, the AMLT algorithm will combine the item response theory
with machine learning techniques, and it would be adaptive according to the learner's knowledge level, style, and pace of
learning. Results obtained in this study prove the potential of AMLT to enhance learning and improve results in a mobile
learning environment. For the future, research directions could include:

1. Item Bank Expansion. Grow and diversify the item bank to accommodate more learners. Address more subjects for a
greater educational impact.

2. Learner Model Improvement. The enhancement of the learner model to contain many more factors will serve to capture
aspects such as learning styles, motivation, and previous knowledge.

3.  Integration with Other Technologies. AMLT integration with other technologies, such as natural language processing,
and gamification engrafting to provide comprehensive and more engaging learning experiences.

4. Large-Scale Evaluation. There will be large-scale evaluation exercises to confirm the effectiveness of AMLT in real-
world settings for mobile learning environments.
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