
THE ROLE OF BIG DATA TECHNOLOGY AND ARTIFICIAL INTELLIGENCE 

Bayero Journal of Information Management, Maiden Edition. 2024 https://bjim.com.ng 

THE ROLE OF BIG DATA TECHNOLOGY AND ARTIFICIAL INTELLIGENCE 

The Role of Big Data Technology and Artificial Intelligence in the Provision of Information 

Resources and Quality Education in Nigeria 

Muhammad Lawal Akanbi1 

Raliat Alabi2 

1Department of Library and Information Science, University of Ilorin, Ilorin, Nigeria 

2College of Law, Fountain University, Osogbo, Nigeria 

Abstract 

In today’s digital era, the emergence of Big Data Technology and Artificial intelligence have 

revolutionized various sectors of the economy including education. This study examines the role 

of Big Data technology and Artificial Intelligence (AI) in the provision of information resources 

for the enhancement of quality education in Nigeria. Educational institutions in Nigeria lack robust 

data collection and analysis mechanisms to inform decision making processes and shortage of 

lecturers in Technology, Engineering and Mathematics (STEM) and inadequate technology 

infrastructure are major challenges in Nigerian education sector. The role of Big Data technology 

and AI in enhancing library information services such as automated cataloging, improved search 

algorithms and digital libraries are important in enhancing and leveraging quality education.  AI- 

driven tools such as intelligent tutoring systems, chatbots and adaptive learning platforms can 

provide support for students thereby improving learning outcome. Big Data technology is a 

massive collection of data that continues to increase per seconds with a complicated structure 

subject to processing for meaningful deduction and Artificial intelligence on the other hand is an 

intelligent machine designed to perceive, analyses and react like human beings capable of 

simulating human intelligence. This paper discusses strategies for exploring the capabilities of Big 

Data technology and Artificial Intelligence for quality education in Nigeria.  

Keywords: Big Data Technology, Artificial Intelligence, Information Resources, Quality 

Education, Nigeria 
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Introduction 

 The advancement in technology and the proliferation of information has changed the way 

of life of human beings affecting almost all sphere of human existence and institutions extending 

from computer games, education, politics healthcare, knowledge management, learning system, 

grid system, aviation, smart cities and automobile. Advancement in technology is a creation of   

the development in Big Data, Artificial intelligence, Internet of Things, smart cities, smart libraries 

and smart schools, all these are products of technology combining computation with mathematics 

and complex algorithms capable of simulation human intelligence in the area of decision making, 

problem solving, research and learning (Patel & Desai, 2016).   

 Big Data and Artificial Intelligence are changing the development pattern as the most 

valuable resource which could contribute to the global economy by opening opportunities for 

countries of the world most especially developing countries, if the potential is adequately 

harnessed. Big Data and AI are driving force for the attainment of the 17 Sustainable Development 

Goals to be delivered by 2030 (Gandomi etal., 2023) Digital information generated are massive in 

volumes by vast growing number of organizations and a platform is necessary for efficient and 

evidence – based decision making for the growth and development of the society.   According to 

United Nations (2013) developing countries like Nigeria have not really developed the potential 

and opportunities in AI and Big Data due to lots of challenges facing it such as lack of ICT 

infrastructure, electricity, internet connectivity and lack of human capital which are drivers and 

tools to efficient utilisation of AI and Big Data.  This technology has the potential of transforming 

every sector of the economy from education, to food security, to health care services and 

agriculture. The goal of using Artificial intelligence and Big Data is to automate processes in 

schools and institutions of learning in order to access relevant and adequate resources for equitable 

and inclusive quality education as set out in the SDG goal 4. 
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 According to Hassani etal. (2021). Education is a basic right of citizen and is an avenue for 

social mobility and essential for the building knowledge society to tackle challenges in life by 

creating jobs of the fourth industrial revolution and for sustainable society. Information resources 

and quality education are important to individual empowerment through unlocking the potential 

of citizens and create economic development, social mobility, democratic participation. Access to 

reliable and up to date information promotes health literacy, quality education equips individuals 

with the knowledge and skills needed to make healthy lifestyle, good information prevent disease 

and empower individual to take informed decisions about their wellbeing. participation, health and 

wellbeing, quality education foster intellectual curiosity, creativity and appreciation of cultural arts 

and literature. Through quality education and relevant information resources individual 

socioeconomic status is improved and potential leads to opportunities regardless of background. 

Access to information resource promote economic growth and education assists individual to be 

innovative and have a career path that can lead to development (OECD, 2020). 

 The main purpose of this paper is to explore the impact of Big Data technology and 

Artificial intelligence on the provision of information resources and the enhancement of quality 

education in Nigeria 

i     Examine the concept of Big Data Technology and Artificial Intelligence. 

ii    Examine the application of Big Data and Artificial Intelligence in education. 

iii Identify the role of Artificial Intelligence and Big Data in the provision of information resources 

iv. Identify challenges related to educational quality and resource allocation. 

 This paper is based on conceptual approach using sources from literature with reviewed 

from journal articles, conference reports, theses, Google Scholar and other relevant academic 

publications which addressed the topic.  
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Concept of Big Data 

 The term big data is a combination of multiple datasets through digitization and processed 

using nonconventional methods. It   is a collection of massive data that increase dramatically on 

daily basis, it contains structure, unstructured and semi- structured data which requires technology 

to process and store to deduce meaningful information for decision making, problem solving and 

make predictive modelling. (Stankovic etal., 2021). Big Data having being characterized by   5Vs, 

volume, velocity, variety, variability and veracity. Volume refers to the massive nature of data 

being gathered on daily basis; velocity is the fast nature of how data are being gathered, collected 

and veracity is the abnormality and noise associated with data and variability is the different types 

of data being created. (Gandomi etal., 2023) 

 The various human- sourced data forming Big Data are from   social media, internet 

searches, email, SMS, digital newspapers, databases, Metadata, GPS data, blogs, Google and 

Vlogs, academic papers, data created by Chatbots, Facebook, Twitter, Instagram, organization and 

institutions nowadays are generating massive data as a result of technology. The devices used in 

Big Data are mobile phones, video camera, computers, Radio Frequency Identification and 

satellites (United Nations, 2013). Garoufallow and Gaitanou (2020) reiterated that the word Big 

Data has become popular among organizations, academia and students since 2012 and libraries 

have been striving to engage the innovation in their tasks because of its invaluable benefits to 

virtually all areas of human endeavors and its ubiquitous nature in economy, biotechnology, 

education, finance and investment, banking, Blockchain, 3D printing among others and library is 

no exception to this development and innovation.  

Concept of Artificial Intelligence (AI) 

 The term Artificial intelligence also known as AI was invented by John McCarthy in 1955 

with the intention to use the science and engineering to make intelligent machines.  AI has since 
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permeated into our daily lives in the following areas, as  virtual assistant, visualization, audio 

analytics, graph analytics, image analytics, internet of things, deep learning, natural language 

processing, machine translation, social network and robotics, examples  are Siri an Apple  virtual 

assistant with a voice interface , Watson IBMs question answering computer , Eugene a chatbot in 

Turing test, and Alexa lunched by Amazon with a voice interface that assist with shopping tasks, 

Tay invented by Microsoft making inflammatory and offensive racist comments on social media. 

Other tasks AI is capable of performing include translating languages, taking photos, recognizing 

your friends on social media Luan etal., 2020).  

 According to Al- Aamari and Eldir (2022) Artificial intelligence is a domain of computer 

science dealing with the development of intelligent computer system capable of analyzing 

perceiving and reacting in accordance with inputs. Artificial intelligence also known as machine 

intelligence because it is a machine demonstrating intelligence in contrast to human intelligence 

in solving world problems and for learning and research. AI is a super break through considering 

the facts that it can perform tasks that are typically reserved for human beings such task include 

decision making, learning and problem solving.  

 Babalola (2024) described AI as a computer system capable of performing tasks that 

normally require human intelligence like visual perception, interpretation, speech recognition and 

decision making and AI can be applied across sectors including health, transport, security, 

transport, military operations and education.   

Artificial Intelligence Application in Education  

i. Educational Tools:  AI technology   have a steady change in education sector as tools 

in the classroom for teaching, learning and research, empowering both students and 

teachers to have interaction with technology that can enhance teaching and learning. 
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ii. Personalize Learning: AI algorithms can assist teachers to collect, analyses and 

correlates in physical and virtual classroom thereby personalizing the learning 

experience. Online tutoring, freckle, Carnegie Learning, Thinkster, Assistments are 

tools making education more immersive (Umezuruike & Ngugi, 2020). 

iii. Predictive Analytics: forecasting students’ future performance using AI -powered 

platforms that create digital profiles of each student by collecting live information 

based on interaction with course materials given by the library.  

iv. Inclusive Learning:  AI technologies foster equitable and inclusive access to education 

providing opportunities for persons with disabilities, refugees and people in isolated 

communities opportunities to information resources and education.  

v. Enhances collaborative learning: in respective of distance through personalized 

learning and development of high-quality inclusive data system will enhance the use of 

technology. Artificial Intelligence can help students learn and understand better, track 

education outcome and measure progress. Analysis of data regarding students’ 

enrolment, learning resources, teaching and learning performance and based on the 

outcome of the analysis will lead to equitable distribution of information resources to 

students (Luan etal., 2020).  Babalola (2024) reiterated contribution of AI to education 

is in the area of the development of Chatbots such as Chat-GPT, Google Bard, 

Microsoft Bing, Jasper, personalized learning and virtual reality learning.  

Big Data Applications in Education 

i. Massive datasets generation: According to Bamiah etal., (2018) Big Data application 

in education is a comprehensive gathering, processing, and interpretation of extensive 

and varied data sources within the educational sphere. It involves the harnessing of 

massive datasets generated by educational institutions, students and teachers.  It 
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encompasses a wide array of information, including interaction with different learning 

platforms, student demographics, academic performance records, attendance data, 

online interactions and assessment results allowing educational stakeholders to gain 

insights into student behaviour, learning patterns and how improvements can be made 

leading to insight for data-driven. 

ii. Decision-Making:  enabling institutions to tailor teaching methods, identify at-risk 

students, and enhance overall learning experiences. Big Data technology can be applied 

to education intelligence and institution management and quality education can be 

enhanced through predictive teaching and assessment strategy of the students and 

teachers (Johnson, 2014). 

iii. Interactive Learning Tool:  Murumba and Micheni (2017) described Big Data 

Technology as an interactive learning tool capable of collecting, analyzing students’ 

data admission processes, recruitment, student performance and evaluation of results 

and these tools include intelligent tutoring system, simulation, games, online learning 

contents, feedback, motivation, collaboration, personalization of learning curriculum 

design and efficiency in teaching and learning processes.  

Role of Artificial Intelligence and Big Data in the Provision of Information Resources 

The advances in information technology have transformed information resources in the library 

from the traditional resources to digitalized information resources. Information resources in the 

library through automation are now in different electronic formats. Today’s library are smart 

libraries, digital libraries, intelligent libraries and virtual libraries. Libraries use different 

technological tools to disseminate information resources to users and the main driver of the action 

are both AI and Big Data.  
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i. Information Provision Services: Libraries use social media to inform users of the new 

collections, get feedback, survey their efficiency, RFID tag chips to protect information 

resources and this will include huge data by monitoring moving in and out of users. 

Artificial Intelligence has been deployed in libraries to deliver information resources 

to users’ examples of AI robots use in library are AUROSS Rebor developed in 

Singapore as an automated shelving system and Robot Nao which teaches students 

computer programming skills and has the ability to speak different languages (Al 

Aamri etal., 2022).  

ii. Routine Library Tasks:  AI can improve library routine tasks and services such as book 

shelving, acquisition, cataloguing, analyzing big data, reference services, creating 

metadata, searching using tools like Robot and Chatbots (Bello & Abdulsalam, 2023). 

According to Cox and Rutter (2019) AI is capable of improving search and resource 

discovery on scholarly information resources and learning using tools such as data 

mining and chatbots in search of information resources, create metadata and barcodes  

iii. Reference Support: AI has touched library tasks most especially in the deployment of 

a chatbot also known as virtual assistant capable of answering users’ queries working 

24/7 through text and speech to support the information needs of both the students and 

the lecturers. Libraries use Big Data to select information resources from vendors 

identify, organize describe and preserve information resources for easy retrieval and 

access to users (OECD, 2021). 

iv.  Provision of Digital information resources: available for students in the form of 

electronic resources are electronic books, electronic journals, electronic newspapers, 

mobile devices, Massive Open Online Courses (MOOC), smartboard, virtual libraries, 

virtual laboratories, online classroom, Chatbots and social media, information from 
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these sources combined are known as Big Data and Artificial Intelligence (Haleem 

etal., 2022). 

Challenges of Using Big Data and Artificial Intelligence in Fostering Quality Education and 

Provision of Information Resources in Nigeria.  

i. Data protection and privacy: This is the foundation of Artificial intelligence and Big 

Data which consists of the informed consent, transparency and the protection of 

individual data, recording of data and use of the individual data. Infringement on 

personal data of individual is an infringement on their fundamental rights, the question 

as to who take responsibility of the data shared and how is being monitored is a big 

challenge (Umezurike & Ngugi, 2020).  In Nigeria, extant law on data protection and 

privacy has become a subject of discussion and efforts is ongoing to establish and make 

the law usable to the members of the public. 

ii. Security of data:  This is another major challenge to the use of Artificial intelligence 

and big data, there are   lots of leakages and threats to individual data and attack from 

cyberwar due to cybercrime of different natures. 

iv. Human factor or societal acceptance: This is another challenge facing students and 

librarians in the use of AI and Big Data, lack of adequate skill and knowledge of data 

science and machine learning is required in order to harness and cater for individual 

needs.  

v. Cost and commercialization:  The cost of acquisition of these tools is a big challenge 

for developing countries like Nigeria, there should be free access to assist poor 

countries to promote inclusivity and equitability. Babalola (2024) stated that challenges 

of using AI and Big Data include laziness, decrease cognitive abilities, addiction, 

reduction to human interaction and replacement of the traditional school system. 
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Conclusion 

 The importance of Artificial intelligence and Big Data cannot be overemphasized. the 

world is evolving from computer age to the era of intelligent products in organization and 

institutions and advances in technology is a product of Artificial intelligence and Big Data which 

has revolutionaries’ changes in the traditional settings and approaches to provision of information 

resources and quality education. However, real implementation of Big Data and Artificial 

Intelligence initiatives in Nigeria education will address challenges of technological infrastructure 

and capacity building gaps among university administrators The study recommends 

implementation of policies to support the integration of Big Data and AI in education  sectors, 

adequate  funding for technological  infrastructure and  investment  in capacity building through 

training programmes to enhance digital literacy among educators and students.  

Recommendations 

Based on the findings of the research. the paper recommends the followings: 

1. Investment in digital infrastructure to support deployment of Big Data and Artificial 

Intelligence in education by government and other stakeholders by expanding internet 

access to schools particularly those in remote areas of the country, providing required 

software and hardware such as computers to schools and institutions of higher learning. 

2. Capacity building and staff training of teachers, lecturers, students to enhance their skills 

in using Big Data and AI platforms in teaching, research and learning. 

3. Policy formulation on the part of the government, formulation and implementation of 

policies that can drive the usage of Big Data and AI to address some of the challenges 

facing the use of Big Data and AI such are ethical use of both Big Data and AI, Data privacy 

and guidelines for incorporating these technologies into our educational system. 

4. Local contents should be incorporated to encourage the development of relevant 

educational materials that will meet the needs of Nigerians in terms of our diverse culture 

and languages.  
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