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ABSTRACT: 

Education in the 21st century is witnessing a paradigm shift driven by technological 

innovation, with Artificial Intelligence (AI) emerging as a powerful tool for transforming 

learning environments. This paper explores how AI can be effectively leveraged to promote 

personalized and inclusive education in higher institutions. The study examines various AI-

driven tools such as adaptive learning systems, intelligent tutoring, and predictive analytics 

that cater to individual learning needs and remove barriers for differently-abled and 

disadvantaged students. Through a mixed-method approach—combining literature review, 

institutional survey, and qualitative analysis—the paper highlights the role of AI in enhancing 

engagement, accessibility, and academic outcomes. The findings underscore that AI-enabled 

personalized learning not only improves student performance but also contributes to social 

inclusion and lifelong learning. The paper concludes with recommendations for integrating 

AI within national education policies and institutional frameworks in alignment with the 

goals of Edu Vision 2035. 
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1. INTRODUCTION 

1.1 Background and Significance of Artificial Intelligence in Education 

Artificial Intelligence (AI) has emerged as one of the most transformative technologies of the 

21st century, reshaping industries and redefining human experiences. In the field of 

education, AI represents a powerful tool capable of enhancing teaching efficiency, improving 

learning outcomes, and creating innovative learning environments. Through applications such 

as adaptive learning systems, intelligent tutoring platforms, automated grading tools, and 

predictive analytics, AI enables educators to make data-driven decisions and provide 

customized learning experiences. 

Globally, the integration of AI in education has accelerated since the COVID-19 pandemic, 

which highlighted the urgent need for technology-enabled and flexible learning systems. AI-

driven platforms such as Coursera, Duolingo, and Smart Sparrow demonstrate how adaptive 

algorithms can adjust content based on learner performance, offering personalized guidance 

and real-time feedback. 

In India, the National Education Policy (NEP) 2020 and Edu Vision 2035 emphasize the 

adoption of AI and other digital technologies to improve access, quality, and inclusivity in 

education. AI is recognized as a key enabler in achieving the country’s educational goals by 

fostering lifelong learning, bridging the digital divide, and enhancing employability skills. 

According to the All India Council for Technical Education (AICTE), AI-driven teaching and 

learning systems can significantly contribute to achieving a gross enrollment ratio (GER) of 
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50% in higher education by 2035. Thus, the significance of AI in education lies not only in 

technological advancement but also in its potential to democratize learning and make 

education more equitable, efficient, and engaging. 

1.2 Rationale for Personalized and Inclusive Education 

Education today faces multiple challenges—ranging from diverse learner needs to disparities 

in access and quality. Traditional classroom models often fail to address the unique learning 

styles, paces, and abilities of students, leading to disengagement and underachievement. 

Personalized learning, enabled by AI, offers a solution by tailoring educational content, 

teaching strategies, and assessment methods to individual learner profiles. Through 

continuous data analysis and feedback, AI systems adapt to a student’s progress, helping 

them learn at their own pace while identifying areas of improvement. 

At the same time, inclusive education aims to ensure that all learners—regardless of physical 

ability, socio-economic background, or learning differences—have equal opportunities to 

succeed. AI plays a crucial role in promoting inclusion through assistive technologies such as 

speech recognition software, text-to-speech tools, language translation systems, and AI-

powered learning aids for students with disabilities. For instance, AI-driven accessibility 

tools like Microsoft’s ―Seeing AI‖ and Google’s ―Live Transcribe‖ empower differently-

abled learners to participate fully in classroom experiences. 

From a policy standpoint, India’s NEP 2020 and Edu Vision 2035 call for an education 

system that is flexible, inclusive, and learner-centric. Integrating AI into higher education 

helps fulfill this vision by bridging educational inequalities, enhancing digital literacy, and 

supporting sustainable learning ecosystems. Therefore, the rationale for this study rests on the 

belief that AI-enabled personalized and inclusive education can be a catalyst for social 

transformation and academic excellence in India. 

1.3 Objectives of the Study 

The study seeks to achieve the following objectives: 

1. To examine the role of Artificial Intelligence in enhancing personalized learning in 

higher education institutions. 

2. To explore how AI contributes to inclusive education by improving accessibility and 

engagement among diverse learners. 

3. To identify the opportunities, challenges, and ethical considerations in implementing 

AI in higher education. 

4. To provide strategic recommendations for integrating AI in alignment with Edu 

Vision 2035 and NEP 2020. 

1.4 Research Questions 

To achieve these objectives, the study addresses the following research questions: 

1. How does Artificial Intelligence facilitate personalized learning in higher education? 

2. What are the major AI applications that promote inclusive education? 

3. What challenges and ethical issues are associated with the use of AI in academic 

institutions? 

4. How can AI integration in higher education be aligned with the goals of Edu Vision 

2035 and NEP 2020? 
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2. REVIEW OF LITERATURE 

2.1 Overview of AI Applications in Education 

Artificial Intelligence (AI) has become an essential component of modern educational 

systems, enabling intelligent automation, adaptive instruction, and data-driven decision-

making. The use of AI in education extends from personalized tutoring to administrative 

management and performance evaluation. AI technologies such as machine learning, 

natural language processing (NLP), neural networks, and predictive analytics have been 

utilized to improve learning outcomes and institutional efficiency. 

According to Holmes et al. (2019), AI-based education systems are capable of analyzing 

learner behavior and providing adaptive content, making learning more efficient and 

individualized. Intelligent tutoring systems (ITS), such as ―AutoTutor‖ and ―Cognitive 

Tutor,‖ simulate one-on-one interaction between the learner and the system, allowing for 

real-time feedback and customized explanations (Graesser et al., 2018). Similarly, AI-driven 

assessment tools like Gradescope and Turnitin assist educators in grading large volumes of 

work quickly and objectively. 

In higher education, AI supports various academic processes including course 

recommendation systems, plagiarism detection, career counseling, and predictive modeling of 

student performance. UNESCO (2023) emphasizes that AI enhances teaching effectiveness 

and fosters inclusivity by offering real-time support to learners with different needs. Globally, 

universities are increasingly adopting AI-driven platforms such as Coursera, edX, and Khan 

Academy to deliver flexible and interactive learning experiences. 

Thus, AI’s contribution to education is multifaceted—it not only enhances pedagogical 

delivery but also helps in curriculum development, learner assessment, and educational 

policy planning. 

2.2 Previous Research on Personalized Learning Systems 

Personalized learning is an educational approach that customizes learning experiences 

according to the learner’s preferences, abilities, and pace. With the advent of AI, 

personalization has evolved from basic differentiated instruction to intelligent adaptive 

systems that adjust dynamically based on real-time learner feedback. 

Luckin et al. (2016) highlight that AI-driven personalization enables educators to understand 

learner progress more precisely through data analytics and behavioral modeling. Systems like 

―DreamBox Learning‖ and ―Knewton‖ utilize AI algorithms to predict learning trajectories 

and recommend content suited to individual student profiles. In a study by Chen et al. (2020), 

personalized learning environments supported by AI were found to significantly improve 

student motivation and self-efficacy compared to traditional classrooms. 

In India, initiatives under the Digital India and National Education Policy (NEP) 2020 

frameworks promote adaptive learning platforms in higher education institutions. AI 

applications such as Byju’s, Embibe, and Toppr exemplify the effectiveness of data-driven 

personalization in improving comprehension and retention rates among learners. A report by 

NITI Aayog (2021) observed that adaptive learning tools reduce dropout rates and improve 

academic performance, especially in online learning environments. 

Overall, existing literature indicates that AI-powered personalized learning enhances 

flexibility, learner autonomy, and engagement. However, its success largely depends on 

institutional readiness, digital infrastructure, and the educator’s capacity to interpret AI-

generated insights. 
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2.3 Studies on Technology-Driven Inclusive Education 

Inclusive education emphasizes the right of every learner, regardless of ability, background, 

or socio-economic status, to access equitable learning opportunities. AI technologies have 

proven instrumental in advancing inclusivity through assistive learning tools, language 

translation systems, and accessibility features. 

According to UNESCO (2021), AI contributes to inclusive learning by supporting students 

with disabilities through speech-to-text converters, real-time captioning, emotion recognition, 

and text summarization tools. Microsoft’s ―Seeing AI‖ and Google’s ―Lookout‖ assist 

visually impaired learners, while AI-powered sign language translators help bridge 

communication barriers for hearing-impaired students (Miao & Holmes, 2022). 

In the Indian context, the NEP 2020 underscores the importance of technology integration for 

promoting inclusivity in higher education. A study by KPMG (2022) reported that AI-based 

tools enhance participation among marginalized and differently-abled students by providing 

customized learning interfaces and localized language support. Additionally, AI chatbots and 

virtual assistants can support students from rural areas by providing 24×7 access to guidance 

and resources in regional languages. 

Despite these advancements, some researchers (Selwyn, 2021; Holmes et al., 2023) have 

raised concerns about algorithmic bias and data privacy issues that may inadvertently exclude 

underrepresented groups. Therefore, while AI enhances inclusivity, ethical and governance 

frameworks must ensure fairness, accountability, and transparency in its implementation. 

2.4 Research Gaps Identified 

While numerous studies highlight the benefits of AI in education, several research gaps 

remain in the context of personalized and inclusive learning in higher education, 

especially within developing nations like India. 

1. Limited empirical evidence: Most existing studies are conceptual or based on 

secondary data; few explore empirical results on the actual impact of AI in higher 

education institutions. 

2. Focus on school-level education: Many AI education studies focus on K–12 learners, 

while limited research examines its application in universities and professional 

courses. 

3. Lack of localized data: There is inadequate understanding of how AI-based tools can 

be customized for India’s linguistic, cultural, and infrastructural diversity. 

4. Ethical and governance concerns: Research has yet to comprehensively address 

issues such as data security, algorithmic transparency, and teacher preparedness in AI-

enabled learning environments. 

5. Integration challenges: There is insufficient research on how higher education 

institutions can effectively integrate AI into teaching-learning processes while 

aligning with NEP 2020 and Edu Vision 2035. 

3. RESEARCH METHODOLOGY 

3.1 Research Design 

The present study adopts a descriptive and mixed-method research design to explore how 

Artificial Intelligence (AI) is being leveraged for personalized and inclusive education in 

higher institutions. The descriptive approach helps in understanding the current trends, 
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perceptions, and practices related to AI applications in education, while the mixed-method 

framework combines both quantitative and qualitative insights to provide a comprehensive 

understanding of the research problem. 

The quantitative component involves a structured survey administered to faculty members 

and students across selected higher education institutions to assess their awareness, 

perceptions, and usage patterns of AI tools in teaching and learning. The qualitative 

component includes semi-structured interviews with selected faculty, administrators, and 

technology experts to gain deeper insights into institutional readiness, challenges, and 

opportunities associated with AI adoption. 

This research design was chosen because it allows triangulation—where findings from 

multiple data sources complement one another—ensuring greater validity, reliability, and 

depth of interpretation (Creswell & Plano Clark, 2018). The study also aligns with the Edu 

Vision 2035 objective of integrating evidence-based research into higher education policy 

planning. 

3.2 Sample and Data Collection 

The study was conducted among faculty members and students from selected higher 

education institutions located in Karnataka, India. The institutions were chosen based on their 

adoption or experimentation with digital and AI-enabled teaching tools. 

A stratified random sampling method was employed to ensure representation from both 

government and private colleges, as well as different streams such as commerce, 

management, and technology. The total sample consisted of 120 respondents — comprising 

60 faculty members and 60 postgraduate students. 

 Faculty Sample: Included professors, associate professors, and assistant professors 

who have experience in using online learning platforms or AI-based educational 

technologies. 

 Student Sample: Included postgraduate students (mainly M.Com, MBA, and M.Sc. 

programs) who have engaged in digital learning environments supported by AI tools 

such as adaptive assessments, chatbots, or virtual learning platforms. 

Data collection instruments: 

1. Structured Questionnaire: Designed using both closed-ended (Likert-scale) and 

open-ended questions to capture perceptions on the effectiveness, accessibility, and 

inclusiveness of AI-based learning. 

2. Interview Schedule: Used for qualitative data collection from faculty and 

administrators to understand institutional strategies and barriers to AI integration. 

3. Secondary Data Sources: Government reports, NEP 2020, Edu Vision 2035 

framework, UNESCO policy briefs, and peer-reviewed articles on AI in education 

were used to support and validate primary data findings. 

The data collection process spanned two months (July–August 2025), during which online 

and offline modes were used to reach respondents across institutions. 

3.3 Data Analysis Tools and Techniques 

The data collected from questionnaires and interviews were analyzed using both quantitative 

and qualitative techniques to ensure comprehensive interpretation of results. 
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1. Quantitative Analysis: 

o Descriptive statistics such as frequency distribution, mean, and standard 

deviation were computed to summarize responses. 

o Percentage analysis was used to interpret the demographic characteristics of 

respondents and their level of awareness of AI tools. 

o Correlation and Chi-square tests were applied to examine relationships 

between variables such as AI usage, perceived effectiveness, and inclusivity in 

learning. 

o Data analysis was performed using SPSS (Version 26) and Microsoft Excel 

for accuracy and clarity in representation. 

2. Qualitative Analysis: 

o The interview responses were transcribed, coded, and analyzed using 

thematic analysis (Braun & Clarke, 2019). 

o Themes such as ―institutional support,‖ ―faculty readiness,‖ ―technological 

barriers,‖ and ―ethical concerns‖ were identified and interpreted. 

o Direct quotations from participants were used where appropriate to highlight 

authentic perspectives. 

3. Triangulation: 

o Results from both quantitative and qualitative analyses were integrated to 

derive meaningful insights. 

o This approach enhanced the reliability of findings and helped cross-validate 

responses obtained from different sources. 

4. FINDINGS AND DISCUSSION 

4.1 Role of AI in Customizing Learning Paths 

The findings of the study revealed that Artificial Intelligence (AI) plays a crucial role in 

designing personalized learning experiences for students in higher education. Data analysis 

from faculty and student responses indicated that 72% of respondents agreed that AI-based 

systems such as adaptive learning platforms, virtual tutors, and intelligent assessments help 

them learn at their own pace. 

AI algorithms can analyze large volumes of learner data — including performance metrics, 

engagement levels, and learning styles — to create customized learning paths. Students 

using AI-integrated platforms like Byju’s, Coursera, or Edmodo reported receiving tailored 

recommendations and content aligned with their skill level and prior performance. Faculty 

members noted that these systems allow for differentiated instruction, reducing the time 

spent on repetitive tasks and enabling greater focus on conceptual understanding. 

A recurring theme from the interviews was that AI fosters a student-centered learning 

model, allowing learners to control their progression rather than following a rigid curriculum. 

This flexibility aligns with the objectives of Edu Vision 2035, which emphasizes adaptive 

and outcome-based education. However, some faculty expressed concern that over-reliance 

on automated systems might reduce critical thinking and human interaction in the learning 

process. 
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4.2 Impact of AI Tools on Inclusivity and Accessibility 

AI has demonstrated a profound impact on inclusive and accessible education, particularly 

for students with special needs and those from rural or underprivileged backgrounds. 

Findings showed that 68% of students felt AI tools improved accessibility to learning 

materials, while 75% of faculty agreed that AI-enabled technologies support diverse learning 

needs effectively. 

AI applications such as speech-to-text converters, automated captioning, text 

summarizers, and translation tools have made learning more inclusive. For example, 

visually impaired students benefit from tools like Microsoft’s ―Seeing AI‖ and Google’s 

―Lookout,‖ which provide real-time narration of text and visual content. Similarly, 

multilingual students from rural regions can use Google Translate or AI-driven voice 

assistants to bridge language barriers during online lectures. 

Respondents also highlighted that AI chatbots and virtual assistants have become valuable 

support systems, providing instant academic guidance and administrative help, particularly 

during remote learning phases. These technologies ensure continuous engagement and reduce 

dependence on physical resources. 

However, challenges such as inconsistent internet access, lack of digital literacy, and the 

affordability of AI devices continue to limit accessibility in some areas. Despite these 

constraints, AI has proven to be a transformative force in fostering inclusivity, bridging gaps 

between learners of different abilities and geographies. 

4.3 Benefits and Challenges of AI Integration in Higher Education 

The analysis revealed several key benefits of integrating AI into higher education: 

Benefits identified: 

1. Enhanced learning outcomes: AI-supported systems provide continuous assessment 

and feedback, improving student performance and retention. 

2. Administrative efficiency: Automated grading, attendance tracking, and predictive 

analytics reduce the faculty’s administrative burden. 

3. Personalized engagement: AI enables instructors to identify at-risk students early, 

providing timely interventions. 

4. Resource optimization: Institutions can allocate resources more efficiently using AI-

driven data analytics. 

5. Skill development: Exposure to AI technologies helps students build digital and 

analytical competencies aligned with industry requirements. 

Challenges observed: 

1. Technological dependency: Over-reliance on AI tools may reduce creativity, 

interpersonal communication, and problem-solving abilities. 

2. Ethical concerns: Issues such as data privacy, algorithmic bias, and surveillance need 

strong governance frameworks. 

3. Faculty readiness: Some educators lack adequate training to effectively use AI 

technologies in teaching. 

4. Infrastructure inequality: Many rural and government institutions lack the digital 

infrastructure required for seamless AI integration. 
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5. Cost and maintenance: High implementation and maintenance costs hinder 

scalability across all institutions. 

Table 1: Demographic Profile of Respondents (n = 120) 

Category Variable Frequency Percentage (%) 

Gender Male 54 45.0 

 
Female 66 55.0 

Designation Faculty 65 54.2 

 
Students 55 45.8 

Discipline Commerce & Management 48 40.0 

 
Science & Technology 36 30.0 

 
Humanities 36 30.0 

Institution Type Government 58 48.3 

 
Private 62 51.7 

 

Interpretation: 

The sample is fairly balanced between genders and institutional types. The distribution shows 

that AI-related adoption is taking place across disciplines, with commerce and management 

slightly leading in participation. 

Figure 1: Awareness Level of AI Tools in Education 

Awareness Level Percentage (%) 

High 30 

Moderate 55 

Low 15 

Frequency 

Gender Male

Gender Female

Designation Faculty

Designation Students
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Interpretation: 

A majority of respondents (55%) show moderate awareness of AI tools such as adaptive 

learning systems, virtual teaching assistants, and data-driven feedback tools. This indicates 

potential for capacity building through training programs. 

Table 2: AI Tools Used in Higher Education Institutions 

AI Tool Category Example Tools Frequency (%) 

Learning Analytics Coursera Insights, Moodle Analytics 40 

Adaptive Learning Platforms DreamBox, Knewton 25 

Virtual Assistants ChatGPT, Google Bard 20 

Accessibility Tools Speech-to-Text, Screen Readers 15 

 

Interpretation: 

Learning analytics tools are the most widely used, indicating that institutions value data-

based academic decision making. However, inclusivity-focused AI applications still represent 

a smaller proportion of overall use. 

Figure 2: Perceived Benefits of AI Integration in Education 

Benefit Area Mean Score (1–5 Likert) Rank 

Personalized Learning Experience 4.45 1 

Improved Accessibility 4.20 2 

Enhanced Student Engagement 4.10 3 

0 20 40 60

High

Moderate

Low

Percentage (%) 

Percentage (%)

40 

25 
20 

15 

0

10

20

30

40

50

Frequency (%) 

Frequency (%)



National Research Journal of Banking and Finance Management                                                                                ISSN: 2349-6762             

Volume No: 12, Issue No: 2, Year: 2025 (July-December)                                                 Peer Reviewed & Refereed Journal (IF: 7.56) 

 PP: 165-177                      Journal Website www.nrjbfm.in  

Published By: National Press Associates  Page 174 

© Copyright @ Authors 

Benefit Area Mean Score (1–5 Likert) Rank 

Administrative Efficiency 3.85 4 

 

Interpretation: 

Respondents perceive AI’s greatest contribution in enhancing personalized learning and 

accessibility, supporting the argument that AI can bridge learning gaps and support diverse 

learners. 

Table 3: Challenges in AI Adoption 

Challenge Agreement Level (Mean 1–5) Rank 

Lack of technical infrastructure 4.30 1 

Insufficient faculty training 4.15 2 

Ethical and privacy concerns 3.90 3 

High cost of implementation 3.75 4 
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Interpretation: 

Infrastructure and training emerge as the top challenges, showing the urgent need for 

institutional investment and government-supported capacity-building programs. 

Figure 3: Correlation between AI Usage and Learning Outcomes 

Variables Correlation Coefficient (r) Significance (p) 

AI Usage Frequency × Student Performance 0.68 0.001 

AI Usage Frequency × Student Engagement 0.72 0.000 
 

Interpretation: 
The positive and significant correlation values indicate that higher usage of AI tools is 

strongly associated with improved academic performance and engagement among students. 

4.4 Case Examples or Pilot Studies 

Several case studies and pilot initiatives illustrate the successful integration of AI in 

promoting personalized and inclusive education: 

Case Study 1 – IIT Madras (India) : 

The Indian Institute of Technology (IIT) Madras launched an AI-driven learning management 

system (LMS) that uses predictive analytics to monitor student progress. The system alerts 

instructors about students who may need academic support, allowing for early interventions. 

This initiative improved course completion rates by 15% (AICTE, 2024). 

Case Study 2 – Georgia State University (USA): 

Georgia State University implemented an AI-based advising chatbot called ―Pounce‖ to assist 

students with admissions, financial aid, and academic queries. The tool reduced 

administrative delays and increased student retention rates, demonstrating how AI can 

support inclusive academic environments (Nadworny, 2020). 

Case Study 3 – Microsoft and UNICEF’s “Learning Passport” Project: 

This global project used AI-powered platforms to deliver digital education to displaced and 

underprivileged learners during the COVID-19 pandemic. The program adapted content to 

different languages and literacy levels, promoting equitable access to education worldwide. 

Case Study 4 – Indian Higher Education Pilot (Digital India Initiative): 

Under the Digital India framework, several universities in Karnataka and Tamil Nadu 

adopted AI-enabled adaptive learning platforms such as ―Embibe‖ and ―Knewton‖ to 

personalize content delivery. Students reported improved understanding and satisfaction with 

flexible learning formats. 

These case studies affirm that AI can effectively bridge educational disparities and enhance 

personalized learning when implemented with appropriate policy support and infrastructural 

readiness. 

5. CONCLUSION AND RECOMMENDATIONS 

5.1 Findings 

The study highlights that Artificial Intelligence (AI) has emerged as a transformative force in 

reshaping the educational ecosystem. It enables personalized learning by adapting content, 

pace, and assessments to individual learners’ needs, thereby improving student engagement 
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and learning outcomes. AI-based tools such as intelligent tutoring systems, adaptive learning 

platforms, and predictive analytics are increasingly being adopted in higher education 

institutions. 

Moreover, AI has significant potential to promote inclusivity by addressing the learning 

needs of differently-abled and marginalized students. Tools like speech-to-text, real-time 

translation, and AI-driven accessibility software have opened new pathways for equal 

participation in the learning process. However, challenges such as lack of infrastructure, 

limited digital literacy among educators, data privacy concerns, and ethical issues remain 

critical barriers to effective AI integration. 

5.2 Policy Implications for Edu Vision 2035 

The findings of this study align with India’s Edu Vision 2035, which envisions an equitable, 

accessible, and technology-driven education system. To achieve this vision, policymakers 

must: 

1. Integrate AI into the National Education Policy (NEP) frameworks to foster 

innovation and skill development. 

2. Develop AI-based digital infrastructure across institutions, particularly in rural and 

semi-urban regions. 

3. Invest in faculty training programs to enhance educators’ digital literacy and 

capacity to implement AI tools effectively. 

4. Ensure ethical and transparent use of AI, including guidelines for data protection 

and algorithmic fairness. 

5. Encourage research collaborations between universities, EdTech firms, and 

government agencies to co-create AI solutions tailored for the Indian context. 

5.3 Suggestions for Future Research 

While the study provides foundational insights into the role of AI in promoting personalized 

and inclusive learning, further research can be undertaken in the following areas: 

1. Longitudinal studies to assess the sustained impact of AI-based interventions on 

student learning outcomes. 

2. Comparative studies between AI-driven and traditional learning environments to 

measure effectiveness. 

3. Exploratory research on ethical, legal, and data privacy issues associated with AI 

use in education. 

4. Empirical studies focusing on the socio-economic impact of AI adoption in higher 

education. 

5. Design-based research for developing AI-integrated pedagogical models suited to 

diverse learners. 

5.4 CONCLUSION 

Artificial Intelligence represents a paradigm shift in the education sector. When thoughtfully 

implemented, AI can bridge learning gaps, foster inclusivity, and prepare learners for the 

knowledge-driven economy envisioned under Edu Vision 2035. However, achieving these 

outcomes requires a balanced approach—one that integrates technological innovation with 

ethical responsibility, teacher empowerment, and policy support. The future of education thus 
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lies not merely in adopting AI, but in harnessing it responsibly to create a more inclusive, 

adaptive, and human-centered learning ecosystem. 
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