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Abstract 
This study analysed the future of education: emerging trends and technologies in teaching and 
learning. It focused on the emerging innovations and technological tools that are affecting the 
education system. Emerging technologies include a variety of technologies such as educational 
technology, information technology, nanotechnology, biotechnology, robotics, and artificial 
intelligence. New technological fields may result from the technological convergence of 
different systems evolving towards similar goals. The emerging technologies-artificial 
intelligence (AI), machine learning (ML), natural language processing (NLP), speech 
recognition, robotics, the internet of things (IOT), virtual and augmented reality and even 
blockchain-are so infused into all spheres, areas and domains of society. These are also infused 
in the education system, determining the way forward and future of education. Integrating these 
new emerging trends and innovations into the education system will enhance and improve the 
quality and excellence of education generally. The use of new trending innovations and 
technologies into the school system help facilitate the teaching and learning process, as well as 
ensuring that students who attend schools are also acquainted with the tools of modern 
technological innovation. This strives to ensure equal access and opportunity to everyone 
through the use of humans, technology and AI. It would facilitate the teaching and learning 
process and ensure overall growth within the education system. A good characteristic of these 
emerging trends and innovations is that they make students and individuals ICT compliant.  
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Introduction  

Technology is the use of scientific knowledge and applying it in tasks in order to get results.  

A range of technological innovations, currently at different stages of development, will 

complement each other and fuse digital, material, cognitive, and social realities in ways that 

we have not seen before. Such interaction calls for an unprecedented interlinking of 

educational, digital, environmental, and industrial policy, bringing about a different view on 

the future of education. Artificial Intelligence (AI) has already begun to transform industries 

and the workforce, and this trend is expected to continue and accelerate over the next decade. 

AI is an umbrella term that encompasses a range of technologies, including machine learning, 

natural language processing. In only a few short decades, technological innovation has altered 
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every aspect of human existence. Technology has played a crucial part in developing the 

modern world, from the development of the wheel to the most recent advances in artificial 

intelligence.  

Speculative works on the futures of education tend to gravitate around digital technology (Ross, 

2023). It is important to bear in mind that the visions of those behind the creation of technology 

heavily influence the way we, as a society, get to imagine what education might look like in 

the future. This means that the views, interests, and priorities of unprivileged populations are 

largely absent from dominant narratives and visions on the future of education. Such diversity 

that is lacking leads to narrow and unimaginative discussions about what AI ought to be, the 

education issues that are deemed worthy of being addressed, and what specific social 

responsibilities are chosen above others (Selywn, 2022,). Over the last three decades, digital 

information and communication technologies  taking the form of software, data, algorithms, 

connectivity infrastructures, and computing devices of different shapes and sizes  have 

increasingly permeated all dimensions of society.  

It has been suggested that data-driven AI is about to generate a socio-technica

having a major impact on many dimensions of society, including education and learning, work, 

and everyday life. Existing AI technologies can be used as tools in the AI development process 

itself, and the impact is cumulative. Such positive (i.e. amplifying) feedback is typical for those 

general-purpose technologies, such as steam power, electricity, and computers, which have 

become the key technologies of emerging techno-economic paradigms of the past 

Emerging Trends and Technologies n Teaching and Learning  

In the rapidly evolving landscape of education, the integration of technology has heralded 

transformative changes, reshaping conventional learning paradigms and offering novel avenues 

for knowledge acquisition. This empirical review endeavors to delve into the impact of 

technological interventions in education on learning outcomes. The synthesis of findings from 

preceding empirical investigations on the influence of diverse technological interventions, such 

as mobile devices, online learning environments, and educational software, on student 

achievement, motivation, and engagement constitutes the essence of this review. Notably, a 

meta-analysis conducted by Tamim et al. (2011) revealed that technology-enhanced learning 

exerts a significant positive effect on student achievement. Similarly, Means et al. (2010) 
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demonstrated the positive impact of technology-based interventions on student motivation and 

engagement. 

The focal point of this endeavor is to unearth the potential advantages of technology-enhanced 

learning for student outcomes, encompassing enhanced academic achievement, heightened 

engagement in learning, and increased motivation. With the advent of technology, a new 

educational frontier has emerged, termed as technology-enhanced learning (TEL), redefining 

traditional pedagogical approaches. This paradigm shift in education has been poised to 

augment student learning outcomes, encompassing academic achievement, motivation, and 

engagement. The integration of technology in education has been the subject of extensive 

research, unveiling a complex tapestry of possibilities and intricacies within educational 

practices. The exploration of technology-based education has illuminated its potential to 

positively impact learning outcomes. Eminent researchers have contributed to this discourse, 

shedding light on the multifaceted effects of technology integration within educational 

contexts. Numerous empirical studies have been conducted to assess the effectiveness of 

technological interventions in education. The majority of these studies adopt a quantitative 

research approach, employing statistical methods to analyze the influence of technology on 

learning outcomes. 

Education in the 21st century has seen a profound transformation, driven by the accelerated 

advance of emerging technologies. In this context, tools such as artificial intelligence (AI), 

augmented reality (AR), adaptive learning, and gamification have begun to be integrated into 

classrooms, providing unprecedented opportunities to enrich teaching and learning (Goorney 

et al., 2023; Jaboob et al., 2024). This evolution is important because it improves access to 

information and facilitates the personalization of learning, but also because it fosters an 

environment in which students can interact more dynamically and collaboratively with 

educational content. However, the incorporation of these technologies poses significant 

challenges that must be addressed, especially in terms of their effectiveness, their alignment 

with pedagogical theories, and the preparation of educators to use them effectively (Kantak et 

al., 2024). The importance of emerging technologies in education lies in their ability to adapt 

teaching processes to the demands of an increasingly digitalized, connected, and complex 

problem-solving society. In this sense, the use of emerging technologies is not limited to the 

mere adoption of devices or software, and implies a reconfiguration of traditional pedagogical 
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models, providing new learning methods based on interaction, personalization, and 

collaboration. 

Among the most prominent examples of emerging technologies in education are AI, AR, data-

driven learning, VR, and machine learning. Each of these technologies offers a range of 

possibilities and applications that transform both classroom teaching and individualized 

learning, opening new avenues to address educational needs (Vázquez-Cano et al., 2020). AI 

has emerged as a key tool for personalizing learning. AI systems make it possible to analyze 

large volumes of data on student performance, identify patterns, and offer individualized 

recommendations. For example, learning platforms that use AI can adjust content based on a 

need more support. In addition, AI-powered virtual tutors can offer real-time feedback, 

contributing to a more dynamic and effective learning process. 

Furthermore, machine learning, a branch of AI, enables educational platforms to continuously 

improve their services by analyzing data and predicting trends. Systems that integrate machine 

educational outcomes. This adaptive capability is especially useful in personalized learning 

environments, where each student follows a unique educational path based on their strengths 

and weaknesses. However, the implementation of these emerging technologies in the 

educational field also presents significant challenges. One of the main challenges is the digital 

divide, which refers to the disparity in access to quality emerging technologies between 

different regions and socioeconomic sectors. Despite the advances, many educational 

institutions, especially in rural areas or developing countries, still face difficulties in integrating 

these technologies due to the lack of adequate infrastructure or the lack of digital skills in both 

teachers and students (Aguirre & Mitschke, 2011; Ayuso del Puerto & Gutiérrez Esteban, 

2022) 

Benefits of Technology 

The integration of digital technologies in education is revolutionizing the way students learn, 

and educators teach. As the global education landscape continues to shift, Nigeria stand to gain 

significantly from embracing holistic digital transformation. The importance and benefits span 

across accessibility, learning outcomes, skills development, and cost efficiency, and are 

discussed briefly below: 
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1. Making Teaching and Learning Concrete: The use of modern digitalization has helped 

teaching concrete and not abstract to students, through the use and implementation of 

projectors, slides and graphic tools connected with technology.   

2. Enhancing Learning Outcomes: Digital technologies enhance the quality of education 

by providing interactive and multimedia rich learning environments. The use of 

interactive software, online resources, and multimedia tools makes learning more 

dynamic and engaging. For example, video tutorials, simulations, and virtual labs 

enable students to visualize complex concepts, which might otherwise be difficult to 

grasp through traditional methods. Such tools make abstract ideas more concrete, 

enhancing comprehension and retention. Additionally, the application of artificial 

intelligence (AI) in education brings a new level of innovation in adaptive learning and 

assessments. AI-powered learning platforms can track individual students' progress, 

identifying strengths and weaknesses in real-time. Based on this data, the system can 

adjust the learning material, providing additional support in areas where a student may 

struggle and accelerating learning in areas of proficiency. AI-driven assessments also 

offer immediate feedback, enabling students to improve continuously. These 

innovations not only improve learning outcomes but also allow educators to focus on 

more personalized guidance, significantly enhancing the teaching and learning 

experience. 

3. Improved Accessibility: Digital transformation is a powerful tool in democratizing 

education, particularly in underserved and hard-to-reach areas of countries. The use of 

E-learning platforms and remote learning technologies allow students to access 

educational content, breaking down geographical barriers. Digital tools enable 

personalized learning, catering to diverse learning styles and paces. Unlike traditional 

classrooms where students are often expected to conform to a single method of 

teaching, digital platforms allow for tailored learning experiences difficulty of 

performance, content based on a student's offering remedial support or advanced 

challenges as needed. 

4. Cost Efficiency: Digital transformation offers significant cost-saving advantages, 

particularly in relation to physical infrastructure and teaching resources. Traditional 

education models require substantial investments in buildings, textbooks, and other 

physical resources. Digital platforms, however, reduce the dependency on these 
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physical infrastructures by offering cloud-based resources, online libraries, and virtual 

classrooms. Schools and universities can reach more students without the need to build 

additional facilities, making education more scalable and inclusive. 

The use of electronic devices in the teaching and learning process can be regarded as e-learning. 

It involves the use of computer, Android, tablets, laptops, internet connectivity etc. It is a 

process whereby the learners and teachers can connect with each other with the use of computer 

and the internet connectivity and study from the comfort of their homes without being 

physically present. The concept of E-learning has been subjected to different interpretations by 

scholars in various disciplines. The future of education is being shaped by emerging 

technologies and trends, promising more personalized, accessible, and engaging learning 

experiences. Key areas include AI-driven adaptive learning, immersive VR/AR experiences, 

mobile learning, and the increasing use of learning management systems (LMS). These 

advancements aim to enhance student engagement, improve learning outcomes, and prepare 

students for the demands of the digital age. Geiger (2014) discussed the roles of technology in 

relation to student learning within the following two different situations. In small-group 

learning, technology facilitates student collaboration and engagement in a group interaction; 

digital artifacts such as computer output provided a stimulus for discussions among students.  

The di

In whole-class settings, technology contributes to the establishment of a community of inquiry 

in which students are expected to share information, knowledge, insights, or ideas; give 

comments and suggestions as well as grounds for justification or defense; or raise questions to 

challenge or criticize through verbal exchanges.  The way they exchange knowledge aims to 

pool the intellectual resources so as to correct misunderstanding; make improvement; or reach 

a consensus.  The above three studies depict the role of technology in stimulating conditions 

for social interactions and further in supporting productive interactions, but needing to satisfy 

preconditions, a tea

infrastructure, and adequate school resources.  

Empirical studies on the future of technology in education indicate a shift towards personalized, 

engaging, and data-driven learning experiences, leveraging technologies like AI, virtual reality, 

and adaptive learning platforms. These advancements are expected to enhance student 

engagement, improve learning outcomes, and prepare students for the demands of the 21st 

century.  
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According to Liang (2023), some of these emerging trends and technologies in education are: 

Artificial Intelligence (AI) and Machine Learning 

AI-powered systems can personalize learning paths and provide tailored feedback to each 

student, addressing individual needs and learning styles. They can be used to create 

interactive tutors that can provide guidance, support, and feedback to students, 

supplementing or even replacing traditional tutoring. Also, the use of AI in schools can 

analyze student data to predict potential learning gaps and provide interventions to improve 

student outcomes.  

Immersive and Extended Reality (XR) 

These technologies create immersive learning environments that can bring abstract concepts 

to life, offer hands-on experiences, and allow students to explore virtual worlds. For 

examples, medical students can practice surgical procedures in a virtual environment, or 

history students can virtually visit historical sites. The use of VR/AR can make learning more 

engaging, accessible, and effective for all learners.  

Mobile Learning 

Mobile devices have become a key tool for learning, providing access to educational 

resources and learning opportunities anytime, anywhere. An example is that mobile learning 

apps and online courses can be accessed on smartphones and tablets, making education more 

accessible for students in remote areas or with limited access to traditional learning 

environments.  

Learning Management Systems (LMS) 

LMS platforms allow educators to deliver content, track student progress, and facilitate 

communication between students and instructors. An example is the use of platforms like 

Blackboard, Canvas, and Moodle can provide tools for online course management, 

assignment submission, and grading.  

Engaging Learning Experiences 

Incorporating game design elements into non-game contexts can motivate and engage 

students, making learning more interactive and enjoyable. 

Digital Footprints and Online Learning 

The pandemic has accelerated the shift towards online learning, with more and more 

educational resources and services being delivered digitally. This shift has also increased 
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access to a wider range of educational resources and opportunities, particularly for students 

in underserved areas.  

Personalized Learning 

Personalized learning recognizes that all students learn differently and provides tailored 

learning experiences based on individual needs, strengths, and learning styles.  It can help 

students achieve their full potential, increase engagement, and improve learning 

outcomes. AI and adaptive learning systems are enabling educators to tailor learning 

experiences to individual student needs, pacing, and learning styles.  

Engaging Technologies 

Virtual reality, augmented reality, and immersive simulations are creating more engaging 

and interactive learning environments.  

Data-Driven Insights: 

Data analytics and learning management systems are providing educators with valuable 

insights into student performance and learning patterns, allowing for more informed 

decision-making.  

Online and Hybrid Learning: 

Online learning platforms and hybrid models are expanding access to educational 

opportunities and providing flexibility for students with diverse needs.  

Incorporating game elements into the educational environment can increase student motivation 

and engagement. The biggest transformation ever occurred in the Education sector brought 

some substantial changes with Technology. Education sectors are incorporating emerging 

technologies like Artificial intelligence, Machine Learning, Big data, AR-VR(Augmented 

Reality  Virtual Reality), and similar others that are making a difference in the higher 

education process. The list has just expanded with time and there are many other technologies 

playing a pivotal role in higher education. There is no analytics without data and there is no 

data with analytics. Both these things go hand in hand. In terms of data-driven learning, 

researcher George Siemens has been one of the pioneers in using data analytics to improve 

teaching processes. Siemens is known for his work on connectivism, a learning theory that 

highlights the importance of networks and technology to acquire knowledge in the digital age. 

He has proposed that by analyzing educational data, more personalized pedagogical strategies 

can be created that respond to the needs of each student (Tulauan & Maguddayao, 2019).  
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The application of data analytics in schools is a cutting-edge notion. Student data obtained from 

numerous sources such as application forms, admission forms, mark sheets, and other 

documents that provide a picture of their background, learning activities history, health 

difficulties, and other variables can be used to better understand and influence their future 

learning prospects. New technologies in the education sector brought by technology trends 

incorporate a hands-on learning environment and exceptional educational experience.  

Challenges 

1. Ethical Considerations: Concerns about data privacy, algorithmic bias, and the 

potential for misuse of technology need to be carefully addressed.  

2. Implementation Costs: The cost of acquiring and implementing new technologies 

can be a significant barrier for schools and educational institutions.   

3. Teacher Training: Educators need to be adequately trained to effectively integrate 

and utilize new technologies in their classrooms.  

4. Digital Divide: Ensuring equitable access to technology and digital literacy skills 

for all students is crucial.  

Conclusion 

The emerging technologies include Artificial Intelligence, Internet of Things, Learning 

Management Systems amongst others. Their application in education has far reaching benefits 

and success towards facilitating the learning process, as well as ensuring that the future of 

education is secured. They make teaching and learning easy and pave the way for effective and 

a more efficient way of acquiring knowledge.  

Suggestions  

1. Government of countries, especially in Nigeria should adopt steps in implementing 

these new technologies in the school curriculums at all levels of education  

2. AI should be well embraced in schools to analyze student data 

3. The traditional method of teaching should be discouraged, while modern use of 

technology should be encouraged in schools 

4. Gamification in education should be encouraged in schools 
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5. Modern technological tools should be procured and provided in schools across the 

globe 

6. The use of projectors and robotics tools should be implemented in the classrooms and 

in schools in general 

7. There should be adequate training of academic staff on the use of the modern 

technological tools in schools  

References  

Aguirre, R. T. P. & Mitschke, D. B. (2011). Enhancing learning and learner satisfaction through 
the use of WebCT in social work education. Social Work Education, 30(7), 847 860 

Ayuso del Puerto, D. & Gutiérrez Esteban, P. (2022). La Inteligencia Artificial como recurso 
educativo durante la formación inicial del profesorado. RIED-Revista Iberoamericana 
de Educación a Distancia, 25(2), 347 362 

Geiger, V. (2014). The role of digital technologies in numeracy teaching and learning. Pearl 
Inc 

Goorney, S., Sarantinou, M. & Sherson, J. (2023). The open master: A new model of 
transnational higher education. Distance Education, 44(4), 765 776 

Jaboob, M., Hazaimeh, M. & Al-Ansi, A. M. (2024). Integration of generative AI techniques 
and applications in student behavior and cognitive achievement in Arab higher 
education. International Journal of Human Computer Interaction, 8(3), 1 14. 

Kantak, P. A., Bartlett, S., Chaker, A., Harmon, S., Mansour, T., Pawloski, J., Telemi, E., Yeo, 
H., Winslow, S., Cohen, J., Robin, A. & Rock, J. P. (2024). Augmented reality 
registration system for visualization of skull landmarks. World Neurosurgery, 1(2), 
369 376. 

Liang, P. (2023). The new Cambria
Generative AI: Perspectives from Stanford HAI (p. 15). Human-Centered Artificial 
Intelligence - Stanford University. https:// hai.stanford.edu/generative-ai-perspectives-
stanford-hai 

Means, B., Toyama, Y., Murphy, R., Bakia, M. & Jones, K. (2010). Evaluation of evidence- 
based practices in online learning: A meta-analysis and review of online learning 
studies. U.S. Department of Education, Office of Planning, Evaluation, and Policy 
Development. 

Ross, J. (2023). Digital futures for learning: Speculative methods and pedagogies. Routledge, 
Taylor & Francis Group 

Selwyn, N. (2022b). The future of AI and education: Some cautionary notes. European Journal 
eof Education, 57(4), 620 631.  



      

Faculty of Education, University of Port Harcourt  TRES VOL 18(1) 2026   www.tresj.org       Page 216 
 

TREND IN EDUCATIONAL STUDIES 
JOURNAL (TRESJ) 

Tamim, R. M., Bernard, R. M., Borokhovski, E., Abrami, P. C. & Schmid, R. F. (2011). 
What forty years of research says about the impact of technology on learning: A 
second-order meta-analysis and validation study. Review of Educational Research, 
81(1), 4-28 

Tulauan, C. L. T. & Maguddayao, R. N. (2019). Moocing and languaging: The CBI 
experience. Asian EFL Journal, 24(4), 399 428 

Tuomi, I. (2022). Artificial intelligence, 21st century competences, and socio-emotional 
learning in education: More than high-risk? European Journal of Education, 57(4), 
601  619.  

Vázquez-Cano, E., Marín-Díaz, V., Oyarvide, W. R. V., & López-Meneses, E. (2020). Use of 
augmented reality to improve specific and transversal competencies in 
students. International Journal of Learning, Teaching and Educational 
Research, 19(8), 393 408. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 


