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Abstract. Artificial intelligence (AI) transforms education through its ability to develop customized 

curricula and deliver individualized learning experiences and support both upskilling and 

microlearning approaches. This research examines how artificial intelligence transforms traditional 

curriculum development through data-based approaches and machine learning systems and adaptive 

educational models. AI platforms use predictive analytics to create personalized educational content 

which matches individual learning requirements for efficient and dynamic educational pathways. AI 

systems improve lifelong learning by automatically organizing educational content and evaluating 

student progress while delivering immediate feedback. AI-driven curriculum development brings 

advantages to education but encounters three major obstacles which include algorithmic bias and data 

privacy issues and implementation difficulties. This research examines current developments and 

practical applications of AI in education while discussing future directions to show its capability for 

developing scalable personalized learning experiences.  
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1. Introduction 

Education, widely referred to as the key to success, serves as the essential foundation for individual 

growth and social advancement. It helps people build critical thinking abilities while improving their 

communication skills and expanding their knowledge base. The digital age has accelerated 

educational progress through technological innovations which transform teaching methods and 

learning approaches and curriculum development. Artificial Intelligence (AI) stands as one of the 

transformative educational innovations that emerges in the present day. 

The educational sector can transform its curriculum development practices through Artificial 

Intelligence (AI). Educational institutions typically maintain standardized curricula which do not 

effectively adapt to individual student requirements. AI brings revolutionary potential to customize 

educational programs because it adjusts learning content in real time according to student-specific 

needs along with their learning preferences and achievements. The evolution from standardized 

educational models to student-centered flexible learning methods stands as the essential component 

of contemporary curriculum development practices.  

AI serves multiple purposes in modern education: it helps create customized curricula while 

addressing the increasing requirement for students to develop new skills for evolving professional 

markets through upskilling and reskilling. Through AI-powered platforms learners acquire 

customized educational routes that help them gain essential competencies for emerging sectors or 

professional growth within their current careers. Modern microlearning platforms powered by 

artificial intelligence are emerging as an effective way to deliver content through bite-sized chunks 

that enable learners to sustain their education and skill development in both academic and non-

academic environments.  

This study investigates how Artificial Intelligence (AI) can improve curriculum development 

through personalized learning methods while also providing opportunities for students to upskill and 

reskill along with microlearning capabilities. Through the evaluation of AI potential in educational 

design, this research establishes a thorough understanding of how Artificial Intelligence transforms 

education and supports contemporary learning requirements in the digital age. 
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2. The Evolution of Curriculum development with AI. 

2.1 Traditional Curriculum development. Curriculum development used to follow a traditional 

linear structure where educators designed pre-written standardized content for uniform delivery to all 

students. This method typically relied on fixed instructional frameworks and static materials. Despite 

its initial success across various educational contexts the traditional method has become inadequate 

to handle present-day educational changes. The internet's broad accessibility has made content that 

previously needed extended study periods available for quicker consumption. This traditional 

approach lacks the capability to satisfy different learning requirements and student individuality. The 

traditional educational approach leads to improved academic performance but it weakens students' 

essential abilities to think critically and solve problems effectively in today's environment. 

Educational systems now require a more flexible data-based approach because they are moving 

toward student-centered learning environments. 

2.2 The role of technology in Curriculum Development. The field of curriculum development 

experienced a gradual technological influence during the past several decades. Early implementations 

of e-learning platforms alongside digital textbooks and multimedia content provided instructors with 

fresh instruction tools. However, the systems continue to function without much flexibility which 

limits personalization options. Learning Management Platforms LMS platforms including Moodle 

and Blackboard have shown some ability to adapt yet they remain distant from achieving full dynamic 

responsiveness to meet student learning requirements. AI entered the field to address the lack of 

adaptable learning systems because it provides instant student response capabilities and data-based 

curriculum modification features.  

2.3 The Role of AI in Transforming Curriculum Development. AI technology brings about 

fundamental changes to both curriculum design processes and educational delivery methods. The 

ability of AI to develop learning pathways that automatically adjust in real time based on student 

performance behavior and preferences distinguishes it from conventional educational approaches. 

Machine learning (ML) and deep learning (DL) models such as convolutional neural networks and 

recurrent neural networks process extensive student interaction data to detect learning behavior and 

performance patterns. These algorithms generate flexible learning pathways that adjust automatically 

to student progress so developers can customize content delivery based on individual requirements. 

Algorithms receive training from labeled student data that includes their responses as well as time 

spent on work and their past performance scores in a supervised learning environment. The prediction 

system aims to forecast student behaviors and performance levels that will occur in the future through 

analysis of historical data. Mathematically, a supervised learning model can be represented as: 

0 1 1 2 2 n ny x x x    = + + + + +   (1) 

Where y is the predicted output (e.g., performance score), and x1, x2, … , xn are input features (e.g., 

time spent on a module, previous grades, interaction types). The algorithm trains the model to 

optimize the error term ϵ to produce better predictions for individual student results. 

Deep learning adopts recurrent neural networks (RNNs) and long short-term memory (LSTM) 

networks to manage sequential data through time-series student interaction patterns. These models 

identify extended learning patterns to predict student outcomes while providing future guidance. The 

underlying equations for LSTM models are: 

1( [ , ] )t f t t ff W h x b −=  +   (2) 

1( [ , ] )t i t t ii W h x b −=  +   (3) 

1 1tanh( [ , ] )t t t t c t t cC f C i W h x b− −=  +   +   (4) 
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tanh( )t t th o C=    (5) 

Where:ft, it, o
t
 are the forget, input, and output gates,ht is the hidden state, andCt is the memory 

cell state, which stores long-term information. 

Learning Management Systems (LMS) enhanced by artificial intelligence (AI) through machine 

learning algorithms enable course structure and delivery optimization by processing student activity 

logs and engagement metrics and assessment performance data points. The recommendation 

algorithms in Coursera and edX suggest relevant courses or resources based on user interaction 

history and progress which generates an adaptive learning experience for different student needs. 

3. Literature Review 

This review investigates Artificial Intelligence's transformative power for curriculum development 

by evaluating personalized learning and upskilling and microlearning approaches It explores how AI 

technologies transform educational curriculum development through adaptive learning pathways 

which help students build new skills for today's changing job market and enable continuous bite-sized 

learning. The review also reviews the challenges and ethical considerations associated with 

educational AI, and evaluates the full potential and limitations in modern educational systems. 

3.1 Overview of curriculum development with AI in Education. Artificial Intelligence 

introduction to education ends traditional one-size-fits-all teaching because it creates individualized 

learning pathways. AI systems examine large student datasets containing historical performance 

records and interaction patterns and individual preferences to generate customized educational paths 

which deliver real-time feedback through adaptive learning experiences [1]. 

Recent studies, indicates that AI delivers personalized learning by recommending educational 

content and adjusting lesson speed and providing data-based targeted interventions [2]. The 

implementation of collaborative filtering and clustering machine learning algorithms allows systems 

to identify which learning materials students will gain the most benefit from which results in better 

student outcomes alongside higher engagement [3]. 

Furthermore, AI technology through natural language processing enables the development of 

automated content generation systems that adapt learning materials for different languages and 

cultural settings [4] [5]. The customized educational approach results in meaningful learning 

experiences which effectively meet students from different backgrounds and with various learning 

styles [6]. 

While existing research highlights these developments, this study investigates particular 

shortcomings in AI-driven systems when adapting to different educational settings as well as 

techniques for maximizing their functionality across multiple learning environments and institutional 

needs. 

3.2 AI in Upskilling and Reskilling. Educational institutions must prioritize upskilling and 

reskilling programs because of fast technological evolution and shifting job market needs. The 

applications of AI prove beneficial when creating individualized learning paths for people who wish 

to develop new skills. AI-powered learning platforms can provide personalized educational materials 

and resources which enable students to develop particular skills when industry requirements change 

or evolve. 

For instance, platforms such as Coursera and LinkedIn Learning apply AI technology to analyze 

learner history and skills which generates personalized learning recommendations [2]. These 

platforms employ machine learning algorithms to monitor learner progress through continuous 

assessment which provides dynamic feedback and curriculum adjustments to maintain content 

relevance for their goals [7]. AI will further support lifelong learning through its ability to provide 

ongoing upskilling opportunities as industries transform [8]. 

In the context of reskilling, AI helps workers transition to new careers through skill identification 

and expertise recommendation based on their previous job experience. The ability to help workers 
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move between different job sectors stands essential for lowering unemployment rates and minimizing 

technological job displacement effects [9]. 

Existing literature demonstrates AI’s role in facilitating workforce development, but there’s a gap 

regarding its application for specific reskilling programs targeting underprivileged sectors. This 

research investigates how AI technology can provide marginalized workers with skills needed to 

access better opportunities in emerging industries. 

3.3 Microlearning and AI driven Learning paths. The increasing technological displacement 

has led numerous individuals to explore career changes but going back to college or committing to 

full time learning is hard and not feasible so microlearning which delivers content in bite-sized chunks 

has become popular due to its flexibility and ability to cater to busy schedules. The optimization of 

microlearning experiences through AI relies on its ability to deliver customized content 

recommendations that match learners' current abilities and learning behaviors and performance levels 

[10] [11]. 

The algorithms within Duolingo and Quizlet monitor user progress through microlearning 

platforms to detect specific points that require additional educational support [12]. Machine learning 

models within Duolingo examine user app interactions to generate personalized lessons at suitable 

difficulty levels that help users learn continuously through small segments [13]. The adaptable 

learning approach improves student participation while supporting continuous skill growth which 

proves essential in today’s fast-paced, ever-changing world. 

Moreover, AI systems can create individualized learning pathways for microlearning to prevent 

students from receiving content that exceeds their current understanding level. Research indicates 

that AI-enhanced microlearning techniques boost retention rates and concept mastery through 

individualized pacing that helps students focus on areas where they need the most improvement [14]. 

In this work, we focus on understanding how AI-driven microlearning affects skill retention during 

extended periods while examining its effectiveness in various educational and professional 

environments 

3.4 identified gaps and key problems to solve. AI demonstrates clear potential to develop 

curricula yet multiple challenges and knowledge gaps persist and this work focuses specifically on 

resolving these gaps:  

Optimizing AI-driven personalized learning systems across diverse educational settings, ensuring 

they are adaptable to varied institutional needs. Leveraging AI for reskilling initiatives within 

underserved sectors, ensuring that AI technologies bridge the gap for workers in emerging fields. 

Long-term scalability and effectiveness of AI-driven microlearning solutions, with a focus on 

continuous skill retention and application over time. 

4. Methodology 

The research design is qualitative, focusing on the following sub-themes: Personalized learning, 

Upskilling, and Microlearning. This paper aims to provide a comprehensive overview of the effects 

of AI on the curriculum through the analysis of existing research, business reports, and practical 

examples. The methodology includes case study analysis, conceptual evaluation, and comparative 

review in order to gain a deeper understanding of AI applications in education. 

4.1 Research Approach. The research design follows a qualitative exploratory research design, 

which is suitable for the fast-paced development of AI in education. This approach combines 

theoretical knowledge and practical illustrations of how AI can influence the curriculum development 

process. The research is organized in three main sections. Case Study Analysis: An analytical 

approach of the following AI-driven education platforms: DeepSeek, Squirrel AI, Duolingo, and 

ENEA Education in order to identify the trends, the advantages and the challenges of personalized 

learning, upskilling, and microlearning. Each case study is assessed based on the technological 

features, the influence on the learners, and the extent of the system’s usage. Conceptual Analysis: 

Evaluation of the theoretical models and AI models (e.g., Machine learning, Reinforcement learning, 
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Bayesian Knowledge Tracing) that are used in adaptive learning systems. It also entails the evaluation 

of the efficiency of the models in different learning environments. Comparative Review: A 

comparison of the platforms to identify the differences in AI use, learning results, and the areas of 

use, with particular reference to China and Africa. 

4.2 Data Sources and Selection Criteria. This study relies on secondary data sources, including 

peer-reviewed journal articles, industry white papers, government reports, and documented case 

studies published within the last decade (2015–2025). Sources were chosen based on the following 

factors. Relevance: Sources must address AI-driven curriculum development, personalized learning, 

upskilling, or microlearning. Credibility: Peer-reviewed articles or reports from well-known 

organizations (e.g., African Development Bank, Peking University) are preferred. Diversity: Sources 

from different learning environments have been included such as universities, training institutions 

and continuing education. Regional Focus: Focus on case studies from China and Africa to meet the 

study’s regional scope. 

4.3 Analysis Framework. The study uses thematic analysis to uncover the patterns in the use of 

AI in curriculum development. The analysis process involves the following steps. Data Coding: 

Sources were grouped to identify recurring themes, such as personalized learning, scalability, and 

ethical challenges. The codes were generated from the data itself and were then modified through 

several stages of data examination. Theme Development: The identified themes were (1) Personalized 

Learning, (2) Upskilling and Reskilling, (3) Microlearning and AI-driven Learning Paths, and (4) 

Challenges and Ethical Considerations. Case Study Evaluation: Each case study was analyzed using 

a structured template assessing (a) AI technologies used, (b) impact on curriculum development, (c) 

learner outcomes, and (d) challenges. Quantitative metrics (e.g., test score improvements) and 

qualitative insights (e.g., user feedback) were synthesized. Comparative Synthesis: Platforms were 

compared across themes to identify best practices and context-specific adaptations 

4.4 Limitations. This study is limited by its reliance on secondary data, which may restrict the 

ability to validate findings through direct empirical testing. The generalization of AI applications in 

curriculum development is constrained because they differ widely between institutions and industries. 

Future research needs to validate its findings through experimental studies or direct engagement with 

AI-driven learning systems.  

5. Practical Applications of AI in Curriculum Design 

In this chapter, we examine AI implementation within curriculum design while discussing its 

transformative effects on individualized learning and flexible educational environments and adaptive 

teaching approaches. This section includes both real-world examples and technical explanations that 

lead to our Case Study analysis of AI applications in Curriculum Design.  

5.1 AI-Powered Learning Management Systems (LMS).AI-powered Learning Management 

Systems (LMS) utilize machine learning (ML) and deep learning (DL) approaches to boost 

educational efficiency and personalize learning experiences and adapt teaching methods. These 

systems use neural networks and reinforcement learning together with natural language processing 

(NLP) algorithms to enhance course content delivery and learning experiences.  

5.2 Key Components of AI-Enhanced Impersonalized Learning Experiences: uses clustering 

methods including k-means and deep reinforcement learning to dynamically modify content delivery 

based on student learning styles and progress levels. Automated Assessment and Feedback: AI-

powered grading systems leverage NLP models like transformers (e.g., BERT, GPT) to assess written 

responses, while computer vision aids in evaluating scanned handwritten assignments. Predictive 

Analytics for Student Performance: Time-series forecasting models (e.g., LSTM networks) predict 

students' learning trajectories, enabling timely interventions and adaptive content suggestions. 

Mathematically, if St  represents a student’s knowledge state at time t, then AI models estimate 

future performance St+1  using: St+1 = f(St, Xt, θ)  where Xt  represents learning interactions and θ 

denotes model parameters. 
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5.3 AI in Adaptive Learning Pathways. Adaptive learning pathways tailor curriculum delivery 

to individual learner needs, leveraging AI to continuously refine and optimize instructional content. 

These pathways incorporate probabilistic graphical models and Bayesian networks to estimate 

student knowledge states and recommend the next optimal learning resource. 

5.4Mechanisms of AI-Driven Adaptation. Dynamic Content Adjustment: Using reinforcement 

learning (e.g., Q-learning), AI selects optimal learning activities based on reward functions 

representing student comprehension. Targeted Interventions: AI applies anomaly detection methods 

(e.g., Isolation Forest, DBSCAN clustering) to identify struggling learners and suggest remedial 

content. Learning Style Adaptation: AI utilizes multimodal learning models to analyze behavioral 

and cognitive patterns, adjusting instructional materials accordingly. 

For an AI-based system, given a learner’s past sequence of interactions x1, x2, ⋯ , xt , the 

probability of selecting the next learning item xt+1  is computed as: P(xt+1|x1, … , xt) =
softmax(Wf(xt) + b)  where W  and b  are learnable parameters, and f f(xt) represents the feature 

extraction function. 

5.5 Automation and Scalability in Curriculum Development.AI-driven automation enhances 

curriculum scalability by leveraging generative AI models, reinforcement learning, and optimization 

algorithms. 

5.6 Key AI Techniques for Curriculum Automation. Automated Content Generation: Large 

language models (LLMs) such as GPT-4 generate educational materials, quizzes, and lesson plans. 

Curriculum Mapping Optimization: Genetic algorithms (GA) optimize the sequencing of educational 

modules based on predefined constraints and learner feedback. Scalable Content Delivery: AI-driven 

content distribution networks (CDN) leverage real-time engagement data to dynamically adjust 

delivery methods. 

A curriculum adaptation model can be expressed as: C
∗ = arg  maxC U(C, S) where C represents 

curriculum elements, S is student engagement data, and U(C, S) is a utility function optimized via 

reinforcement learning. 

5.7 Microlearning Platforms Powered by AI. Microlearning, characterized by short and focused 

learning units, is enhanced through AI techniques such as knowledge tracing and automated content 

recommendation. 

5.8 AI-Driven Microlearning Enhancements. Personalized Microcontent: AI employs 

transformers and attention mechanisms to break down complex topics into concise learning modules. 

On-Demand Learning Adaptation: Reinforcement learning-based recommendation systems ensure 

learners receive bite-sized content aligned with their cognitive load. Real-Time Knowledge 

Assessment: AI employs Bayesian knowledge tracing (BKT) to estimate learner proficiency levels 

after each microlearning session. 
Given a learner's response history 𝑦1, 𝑦2, … , 𝑦𝑡, the probability of correctly answering the next question 𝑦𝑡+1 

is modeled as: 𝑃(𝑦𝑡+1 = 1|𝜃) = 𝜎(𝑊𝑇ℎ𝑡 + 𝑏) where 𝜃 represents past learning states and 𝜎 is the sigmoid 

activation function. 

6. Case Studies in AI-Driven Curriculum Development 

6.1 Introduction to Case Studies. The integration of artificial intelligence into curriculum design 

has led to significant advancements in personalized education, adaptive learning, and scalable 

instructional delivery. While theoretical discussions highlight AI’s potential, empirical evidence from 

real-world implementations provides valuable insights into its effectiveness, challenges, and future 

directions. To validate AI’s impact on education, this chapter presents in-depth case studies of leading 

AI-driven educational platforms. As an African student in China, the case studies will focus on China 

and Africa and also because they are regions experiencing significant growth in EdTech. 

6.2 Case Study Selection Criteria. To ensure a comprehensive analysis, the platforms examined 

in this chapter were selected based on the following criteria. Technological Advancement: Platforms 

utilizing state-of-the-art AI models, including machine learning, natural language processing (NLP), 
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deep learning, and reinforcement learning. Impact on Personalized Learning: Evidence of AI’s role 

in tailoring educational experiences to individual learner needs. Scalability: Ability to expand 

learning opportunities across diverse populations and geographies. Relevance to Curriculum 

Development: Platforms that integrate AI to curate, modify, and update learning materials 

dynamically. Evaluation and Measurable Outcomes: Availability of data assessing the platform’s 

impact on student performance, engagement, and knowledge retention. Regional Significance: 

Platforms leading AI-driven education in China and Africa. Case studies include DeepSeek AI (CN), 

Squirrel AI (CN), Duolingo (CN), and ENEA Education (Africa) 

6.3 DeepSeek (China) – AI-Driven Adaptive Personalized Learning & Tutoring. This section 

presents in-depth case studies of four AI-driven educational platforms—DeepSeek (China), Squirrel 

AI (China), Duolingo (Global, with focus on China), and ENEA Education (Africa)—to illustrate 

AI’s impact on curriculum development. Each case study examines the platform’s background, AI 

implementation, impact, learner perspectives, comparisons with other technologies, and challenges. 

Traditional education in China has long relied on rigorous, standardized testing, leaving little room 

for personalized learning. Many students seek after-school tutoring, but costs are prohibitive for 

lower-income families. AI-driven tutoring platforms like DeepSeek aim to provide affordable, 

intelligent tutoring that adapts to individual learning needs and even more affordable than Western 

Models like OpenAI. 

DeepSeek employs large-scale transformer-based language models (LLMs) [15] to enable. 

Personalized tutoring: AI adapts explanations based on the student’s knowledge gaps. Automated 

problem-solving: AI can generate solutions and step-by-step explanations. Multimodal learning: 

Integrates text, audio, and visual elements for diverse learning styles. 

6.4 Technical Implementation. Uses Reinforcement Learning with Human Feedback (RLHF) to 

refine AI-generated responses. Graph-based knowledge modeling to track student progress and 

suggest targeted lessons. Deep learning-based adaptive assessment to dynamically adjust difficulty 

levels. 

6.5 Impact on Curriculum Development.AI-driven adaptive learning reduces content 

redundancy and personalizes study plans. A 2025 comprehensive assessment involving 1,429 

multiple-choice questions across various academic domains, concluded that DeepSeek AI achieved 

an overall accuracy of 87%, surpassing ChatGPT’s 79%, with perfect scores in Mathematics and 

Psychology [16].Students report that DeepSeek’s interactive explanations feel engaging, though some 

find the interface complex. Rural learners value affordability but note occasional delays in content 

loading due to connectivity issues [17]. 

6.6 Comparison with Other Technologies. Compared to Century Tech (UK): DeepSeek’s use of 

LLMs enables real-time adaptation, whereas Century Tech relies on pre-structured AI-assisted 

materials. Compared to Khan Academy AI (USA): DeepSeek offers more sophisticated real-time 

curriculum adjustments, while Khan Academy focuses on AI-powered tutoring. Challenges & 

Limitations. Ethical concerns: Potential bias in AI-generated responses. Dependence on high-quality 

training data: Requires extensive labeled datasets. 

6.7 Squirrel AI (China) – AI-Powered Adaptive Personalized Learning Systems. One of the 

biggest challenges in education is that students’ progress at different speeds and China’s high-stakes 

examination system drives a demand for intensive, personalized tutoring as traditional curricular is 

typically fixed. However, traditional tutoring centers are costly and inconsistent in quality. Squirrel 

AI, founded in 2014, developed an AI-powered adaptive learning system that personalizes learning 

at scale by using Bayesian Networks, predicting student weaknesses and personalizing learning 

content. 

Squirrel AI uses Knowledge Space Theory (KST) and Bayesian Networks to model student 

learning progress and predict weaknesses. Bayesian knowledge tracing (BKT): Estimates a student’s 

mastery level for each topic. Ulti-modal AI assessment: Uses NLP for text-based learning and deep 

learning models for speech and handwriting recognition. Reinforcement learning models optimize 

content sequencing. 
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6.8 Impact on Curriculum Development. Allows for real-time dynamic curriculum adaptation 

based on student performance. In a 2019 study by Wei Cui, 87% of students using Squirrel AI had 

positive judgment of learning math compared to traditional methods and they also thought that 

contents were tailored to their needs showing the impact of Squirrel in helping them improve 

academically [18]failure rate in key STEM subjects decreased significantly due to AI-driven 

interventions [19].Compared to Biju’s AI (India): While Biju’s uses gamification, Squirrel AI focuses 

on real-time adaptive learning through Bayesian inference. Compared to Coursera AI (USA): Unlike 

Coursera’s focus on professional learning, Squirrel AI is built for K-12 adaptive curriculum 

management. Scalability issues in rural areas with limited internet connectivity.AI explain ability 

concerns: Some parents distrust AI-driven grading. 

6.9 Duolingo AI (Global) AI-Powered Microlearning for Language Education. Language 

acquisition requires consistent practice and personalized feedback, which many learners struggle with 

in traditional settings. As a foreign student in China, I have also experienced these struggles in 

learning Chinese language but with the use of Duolingo AI, the learning has become better. Duolingo 

AI leverages NLP and reinforcement learning to create adaptive microlearning experiences. Natural 

Language Processing (NLP): Enables real-time feedback on pronunciation and grammar. 

Reinforcement Learning (RL): Adjusts lesson difficulty based on past performance. Personalized AI 

Paths: Adapts exercises based on error patterns and comprehension levels. 

6.10 Impact on Curriculum Development. Learners using Duolingo AI would take 

approximately 34 hours to complete the equivalence of one college semester of learning Spanish 

language courses which can give students to allocate time to other courses [20].Duolingo's internal 

research in 2020 showed that 66% of Spanish learners and 53% of French learners achieved at least 

A2-level speaking proficiency after completing Unit 5. [21]Most users find the gamified interface 

interesting however some have aired their frustrations with the speech recognition for no-standard 

accents [22]. Compared to iFlytek AI (China): Duolingo is more gamified and widely accessible, 

while iFlytek focuses on China-specific NLP applications. Compared to Buus AI (UK): Duolingo AI 

offers real-time reinforcement learning, while Buus emphasizes peer-based language correction. 

6.11 ENEA Education (Africa) – AI-Driven Mobile Learning. Many African students lack 

access to traditional classroom infrastructure or access to internet-based education. ENEA Education, 

a Kenya-based EdTech platform, leverages AI-driven SMS-based microlearning, enabling rural 

students to learn using basic mobile phones’-powered chatbots provide real-time tutoring via 

SMS.AI-Powered Assessment Engine: Generates personalized quizzes and progress tracking.AI-

based student progress tracking adjusts content difficulty dynamically. Transformer-based NLP 

models enable low-bandwidth AI tutoring.AI-driven assessment algorithms personalize quizzes 

based on prior answers. 

6.12 Impact on Curriculum Development. A 2022 study found that students using ENEA 

Education demonstrated a 23% improvement in exam performance compared to peers without access 

to AI tutoring and the platform has reached over 6 million students across Kenya, Ghana, and Côte 

d'Ivoire and an average of 300000 active users daily [23]. Students appreciate the platform’s 

affordability and offline accessibility, though some note limited content depth for advanced topics. 

Teachers report increased student engagement but request more subject variety. Compared to 

Duolingo AI: ENEA focuses on text-based AI for low-tech environments, while Duolingo uses high-

tech adaptive learning. Compared to Coursera AI (USA): Coursera targets high-bandwidth users, 

while ENEA proves that AI can work effectively in low-resource settings. SMS constraints limit 

delivery of complex subjects. High mobile data costs in some regions. 
 

 

 

 

 

 

 



 

Journal of Education Reform and Innovation                                                                           Volume 3, No.2, 2025 

 9 

6.13 Comparative Analysis. 
 

Table 1  Data comparison and analysis 

Platform AI Technologies Used Key Impact Challenges 

DeepSeek AI 
LLMs, RLHF, Graph-based 

knowledge modeling 

accuracy of 87% in academic 

tests, surpassing ChatGPT’s 

79% [16] 

Bias in AI 

tutoring 

Squirrel AI 
Bayesian Networks, BKT, 

Reinforcement Learning 

+87% better math tutoring 

compared to traditional [18] 
Rural Scalability 

Duolingo AI 
CNNs, Speech Recognition, 

Federated Learning 

34 hours to complete the 

equivalence of one college 

semester of Spanish [20] 

Privacy Concerns 

ENEA 

Education 

NLP, AI-driven SMS-based 

tutoring 

+23% improvement in exam 

Performance [23] 

Mobile Data 

Costs 

 

6.14 Lessons learned from the case studies. In this subsection, we will try to synthesize the 

findings from the case studies on DeepSeek, Squirrel AI, Duolingo, and ENEA Education, 

highlighting the successes, challenges, and broader implications of AI-driven curriculum 

development. 

6.15 What Worked Well. Across all case studies, several key advantages emerged from 

integrating AI into curriculum design. Personalized Learning at Scale: AI-based personalization leads 

to better learner engagement and retention through customized content delivery based on individual 

progress and preferences. The combination of AI-based content recommendations with dynamic 

assessments through these platforms delivers more efficient skill gap closure than traditional static 

curricula. Efficient Automation of Teaching & Assessment: AI-driven grading and feedback systems 

decrease teacher workloads while offering learners immediate feedback. The automation process 

allows for increased scalability which enables better access to quality education particularly in 

resource-limited areas such as rural China and parts of Africa. 

6.16 What Didn’t Work (Challenges & Limitations). The integration of AI into curriculum 

development processes encountered various technical barriers along with ethical issues and 

operational challenges. Data Privacy & Security Risks: AI platforms need extensive student data to 

operate but this data collection process raises concerns as it is prone to violate privacy and fail to 

protect user information properly. China’s AI education platforms Squirrel AI and DeepSeek have 

been under scrutiny for their handling of student data and methods they store and use it. DeepSeek 

has also come under increasing global attention, because of its broad data collection activities 

combined with server storage in China. Several governments along with institutions have put out bans 

and advisories regarding these tools as they share concerns about AI in education with Google and 

other companies. Algorithmic Bias & Fairness: Educational AI models duplicate existing biases 

which exist in their training datasets. Duolingo users have complained that its AI exercises give 

preferential treatment to Western language users which creates difficulties for non-Western users. AI 

language learning tools demonstrate bias in their speech recognition abilities because they fail to 

detect underrepresented accents correctly which results in user frustration according to a research 

study. The learning recommendations generated by Squirrel AI's adaptive models result in different 

outcomes between urban and rural students which creates education access issues. Squirrel AI works 

to fight educational discrimination yet research indicates that rural Chinese students perform worse 

in math and language than urban students due to the models' training data limitations as the data is 

mostly from urban schools. Teacher Resistance & Integration Issues: Integration Challenges: AI 

integration into traditional curricula proves difficult for numerous educators. AI replacement of 

human educators creates distrust among educators who therefore resist its adoption. AI has gained 

traction in Chinese after-school centers through Squirrel AI's adaptive learning platform that tailors 

each lesson to meet student needs. Despite its learning-enhancing features this technology has caused 

educators to question AI's place in education. Global Skepticism: This issue mirrors global trends, 



 

The Role of AI in Transforming Curriculum Development in Education: Personalized Learning, Upskilling, and 

Microlearning 

 10 

where AI adoption in schools, including in the US and Europe, has faced similar skepticism. The 

educational community expresses doubt regarding the learning benefits and academic ethical 

standards of AI implementations. The use of AI tools by students to finish their assignments has 

caused additional concerns among educators. Infrastructure Gaps & Digital Divide: Connectivity and 

Infrastructure: AI education platforms need both stable internet connections and advanced computing 

equipment to operate effectively. African countries face technological adoption barriers because their 

infrastructure remains insufficient to support AI adoption across the board. Digital Divide: DeepSeek 

requires high computational power which makes it inaccessible to low-income regions compared to 

simpler mobile-based AI learning tools like Duolingo. The absence of AI-optimized hardware 

combined with limited high-speed networks creates additional barriers that restrict the use of 

advanced AI educational tools. 

6.17 Key Takeaways & Future Considerations. Balancing AI with Human Instructors: The 

learning process should maintain teachers as its core component while AI functions to provide support 

through data analysis and automated tasks. Enhancing AI Transparency & Reducing Bias: Future AI-

driven curricula need to develop explainable AI (XAI) models which enhance transparency while 

reducing biases to achieve fairness in educational recommendations. Addressing the Digital Divide: 

EdTech companies together with governments need to develop AI-powered mobile learning solutions 

which operate offline and in low-bandwidth networks to expand educational access for underserved 

regions. Ongoing AI Evaluation & Policy Development: Education policymakers need to work with 

AI researchers to create ethical guidelines and regulatory frameworks which will protect the 

responsible integration of AI in curriculum development and learning environments. 

7. Conclusion 

Artificial intelligence transforms education through its integration into curriculum development by 

creating personalized learning experiences while delivering scalable content and automated 

assessment methods. AI systems improve curriculum structures while providing real-time adaptable 

learning materials and individualized support to students which results in more efficient and 

accessible education. 

DeepSeek AI and Squirrel AI together with Duolingo AI and ENEA Education demonstrate 

through their case studies how AI improves student engagement and knowledge retention and 

adaptive learning capabilities. The successful implementation of AI in education requires addressing 

four major challenges which include data privacy concerns and algorithmic bias and infrastructure 

limitations and educator resistance. The successful adoption of AI in education requires three 

essential solutions which include transparent AI models and responsible data policies and educator 

training programs.  

AI-driven curriculum development needs a balanced approach which unites AI operational 

efficiency with human professional expertise to reach its maximum potential. AI developers together 

with educators and policymakers need to work together to create ethical AI solutions which support 

inclusive learning environments for diverse student populations. AI development will expand its 

educational influence to deliver customized lifelong learning opportunities across the world. 

Future research should concentrate on improving AI models to increase fairness, inclusivity, and 

accessibility so that AI-driven education is accessible to all learners regardless of socio-economic or 

technological barriers. The education sector can use AI to create more effective and equitable learning 

experiences by implementing responsible AI implementation. 
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