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ABSTRACT 
In the dynamic environment, records and management 

systems are independently maintained by education 

institutions, libraries and books whilst data are not readily 

accessible in a centralized position. Big data is being created 

due to digitalization of libraries and this has imposed 

limitations to researchers, educationists, scholars and policy 

maker’s efforts in improving the quality and efficiency. As a 

result, serving the users with books and articles that are in line 

with their interests is a great challenge. This paper addresses 

the issues of bringing various sources of information from 

different sources and institutions into one place in real time 

which can be time saving. The primary objective is to 

decrease the time that lapses between searching the reading 

material and the actual reading. Thus, a mechanism by which 

this bridge can be gapped is of paramount importance as 

access to information is costly especially to those with limited 

internet access. The research focuses on the development of a 

strategy that reduces time of finding reading material and this 

is in line with current recommendation system. Through this 

system there is great analyses of book descriptions to identify 

books that are in line with users’ interests. Within time huge 

amount of data is collected from the researchers, 

educationists, scholars and policy makers and this big data 

will be used to train machines to automate the tasks to some 

extent. As a result, the valuable information gained from 

analyzing massive amounts of aggregated libraries data can 

provide key insights in improving information accessibility. 

This makes researchers, educationists, scholars and policy 

maker’s reach out for research solutions easily and cheaply 

and also makes information more accessible to the 

underprivileged and marginalized. 
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1. INTRODUCTION 
The application of Big data as a resource has been outspoken 

in recent years due to its use in educational analysis and data-

driven decision making. Jim. (2018). Highlighted that Big 

Data comprised of high‐velocity, high‐variety and 

high‐volume information that is costly and can be used for 

innovation to enhance insight and decision making. 

Digitization is conversion of images, text, video and audio 

into digital form that be understood and processed by the 

computer (bits). Pramod (2019). outlined that 

recommendation systems plays a pivotal role in 

recommending relevant reading materials and driving 

customer conversion. According to Reinhalter & Wittmann 

(2014), each sector has developed a fascination with the 

ostensibly new discovery of Big Data and its extraordinary 

capabilities to fuel analytical breakthroughs since 2012. “Big 

data analytics have affected academic libraries in two ways: 

first, due to the massive volume, selection, and speed of the 

knowledge concerned, so the storage and process needs of the 

system are rather overwhelming. Secondly, the analytics 

techniques and algorithms are complicated, which makes Big 

Data analytics a computing-intensive task.” 

2. SCENARIO 
Through globalization, many people worldwide have fallen in 

love with social media. Readers and researchers are now 

approaching the online platforms such as Google search, 

LinkedIn, Twitter, Facebook etc. to research, purchase books 

and find new library services. Some libraries in the in this 

information age have been adopting technology well. These 

libraries and the librarians involved are uniquely suited to 

utilize Big data. Big data gives inherent challenges of getting 

out through and keeping up-to-date Librarians and users. This 

challenge has been orchestrated by the inability of many 

algorithms to perform well in search and filtering settings 

hence they instigated their failure in forecasting user 

preference, interest and change in taste. Big data in this 

scenario should be no exception hence the need for big data 

applications in libraries that offers predictive analytics of user 

reading habits, online services and applications that better 

understands the user’s needs and requirements. Thus, big data 

better forecasts for patterns in habits, usage of systems and 

resources and future library planning.  

3. LITERATURE REVIEW  
Rul’& Ryabov (2018) noted that there are four recommender 

systems that can be used and hybrid recommender is an 

amalgamation of two recommender system. One 

recommender systems cover the weakness of another and this 

managed to respond positively to changes consumer taste. The 

same methodology was by them and it was successful. 

According to Daniel (2017), Big Data is the growth in volume 

and variety of data which can no longer be managed using the 

traditional database due to its size and different data formats. 

Big Data can mainly be described using three Vs which are 

volume, velocity and variety. Most big data-processing 

techniques emphasize high-speed and efficient use of large 

amounts of data. In his study Qian (2015), emphasized that 

big data has some associations can lead to the and these 

associations lead to the discovery of new knowledge. In their 

research, Wu, Su, and Deng (2013), highlighted that big data 

can be used to make decision making as analysis of reader 

behavior. In 2016, Zhang highlighted in his research how 

easier it has become for libraries to make use of big data to 

implement knowledge and as well as improving the services. 

As highlighted by Coelho (2011), libraries face internal and 

external pressure to change, they have to respond positively to 

user requirements and content delivery. Digital libraries have 

shifted from literature to used-based and also from general to 

personalized services (Li, 2012; L.X. Wang, 2015). The issue 

of personalized services has been of great concern to most 

digital libraries. In his study, Gu, (2010), highlighted that 

personalized digital libraries help to reduce wastage of time 

for users since information can be accessed easily. He also 
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highlighted that the cognitive and behavioral design processes 

are involved in the personal customization of the digital 

library. In their paper, Ferran, Mor, & Minguillón (2005), 

highlighted that libraries play a pivotal role for public social 

service systems. In order to continue satisfying users of the 

library, digital libraries must continue to reflect changes in 

technology thereby using big data. In 2013, Li & Zhang in 

their research titled ‘The problem of large data in the 

construction of digital library’ noted that digital libraries 

should focus more on their data rather than external data since 

it has characteristics of big data and this would increase 

effective use of resources. Shuqing Li, Fusen Jiao, Yong 

Zhang and Xia Xu (2019) outlined that a lot of benefits can be 

derived from the use of big data in digital libraries which 

include knowing the user reading habits and thereby 

effectively utilizing resources. According to Audrey (2012), 

OverDrive (Ohio, USA) claimed in its first Big Data Report in 

April 2012, using data mining technologies and data analyses 

they found out that circulation of books has great influence to 

publishers. Huang, Lu, Cheng, & Gui, (2016) heighted that 

most digital libraries are using third part to process the big 

data. For example, in November 2017 another scholar for 

Baidu announced on its official website that it had collected 

1.29 million academic sites and built 400 million academic 

documents. According to Zhang, 2001 libraries have been 

trying come up with new ideas so as to meet the needs of its 

clients.  

4. METHODOLOGY 
Data were collected using an online survey. A total of 116 

responses were from the online survey that was administered. 

The aim of the survey was to collect opinions from different 

users that will help the researcher to pinpoint the algorithms to 

implement based on the change in user taste, preference and 

interest. Taking into consideration that the combination of Big 

Data and public libraries is in its infancy, there is no mature 

questionnaire that could be used as reference and this resulted 

in the questionnaire being designed. The online questionnaires 

were targeted to those who uses social medial platforms and 

digital content in searching books and librarians who have 

already worked with challenges stemming from Big data. The 

data collection process seeks to address the following 

questions: 

 What are the Big data analyzing tools and 

techniques suitable for academic libraries? 

 What are the definitions and approaches to Big Data 

in academic libraries? 

 What are the benefits of Big Data in academic 

libraries? 

 What are the gaps in Big Data studies related to 

academic libraries and research trends of the future? 

The respondents’ experiences were assumed to be vital in the 

provision of additional interpretations of the application of 

Big Data in libraries 

5. RESULTS 

5.1 Big data tools  
In order to determine the Big data tools and techniques 

suitable for academic libraries relevant questions were asked 

to respondents through an online survey. Respondents were 

asked about the different tools suitable for analyzing data in 

the libraries. Table 4.5 below shows the responses. 

 

Table 1: Big Data tools 

 

Source: Research data 2019 

The table above shows the items that were used in the survey 

to determine the Big Data analyzing tools and techniques 

suitable for academic libraries. It can be noted that the 

responses had frequencies ranging from 36-43 which indicates 

that the respondents were in agreement with the dimensions 

that were used in determining the Big data analyzing tools and 

techniques suitable for academic libraries. The dimension 

used that has the highest response is “Interactive analysis” 

with mean=57 and standard deviation of 15.8. This is 

followed by Stream analysis and Batch analysis with 

frequencies of 37 and 36 respectively. 

The figure below shows the summary of big data tools which 

academic libraries are recommended in order to benefit from 

Big Data opportunities. 

 

Figure 1: Big data tools 

Source: Research data 2019 

From the figure above it can be denoted that 36.13 % of the 

Big Data tools used in academic libraries relate to Interactive 

analysis. About 39.54 % are attributed to stream analysis. 

Bansal (2019) stream refers to the continuously arriving of 

unbounded data. Analytics of such real-time data has become 

an utmost necessity. It mainly requires technology of 

efficiency for computing data from different clusters. 

Academic libraries can use high technology efficiency to 

analyze data. According to Nikos (2018) stream data analysis 

promotes on the fly processing over large sets of data and 

libraries can use it. The data will be processed and analyzed 

on arrival. Fig also shows that 24.33 % of the Big tools used 

in academic libraries was also ascribed to Batch analysis. 
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5.2 Big data analyzing techniques 
Table 2: Big Data analyzing techniques 

 

Source: Research data 2019 
From Table 2 above it can be denoted that most of the 

frequencies range from 15 up to 24 which indicates that 

respondents were in total agreement with tools that researcher 

used to determine the analyzing techniques suitable for 

academic libraries. The technique that received the most 

responses is item 5 labeled “signal processing” with frequency 

of 31 and mean =58.2. The other techniques that has relatively 

higher mean values are “Statistics” and “Visualization”. These 

have mean values of 48 and 73.6 respectively. However, the 

technique that has the least frequency is “Data mining” with 

mean=69 and standard deviation=32.3. 

The figure below shows the results on data analyzing 

techniques that were recommended for use in public libraries. 

 

Figure 2: Big Data analyzing techniques 

 

Source: Research data 2019 

The figure above shows summary of the Big Data analyzing 

techniques recommended for use in academic libraries. Most 

of the respondents (26.58%) recommended signal processing 

applications in academic libraries for quick access. About 

26.04% recommended visualization techniques. These results 

were consistent with Nikos findings (2018) who outlined that 

data visualization provides users with intuitive means to 

interactively explore and analyze data, enabling them to 

effectively identify interesting patterns, infer correlations and 

causalities, and supports sense-making activities.  

Other Big Data analyzing techniques that were recommended 

for use in academic libraries are data mining with thresholds 

of (15.28%). Data mining is also a technique used to analyze 

large information repositories and discover implicit, but 

potentially valuable information. Evidently, analysis of large 

amounts of information from Big Data leads to the emergence 

of new techniques such as data mining. “It is also known as 

knowledge discovery in databases (Han, Kamber, & Pei, 

2011). The purpose of data mining is to reveal hidden 

relationships and unknown patterns and trends by mining into 

giant amounts of data (Sumathi & Sivanandam, 2006). Three 

techniques are used during data mining analysis, namely 

classical statistics, artificial intelligence, and machine learning 

(Girija & Srivatsa, 2006). Data mining in academic libraries is 

called the bibliomining. This concept is used to track patterns, 

behavioral changes, and trends in library system contacts 

(Siguenza-Guzman, Saquicela, Avila-Ordóñez, Vandewalle, 

& Cattrysse, 2015).” 

As sees in 2 Figure 2, about 14.15% recommended machine 

learning for use in academic libraries. Bu et al. (2012) 

outlined that the purpose of this technique is to transfer the 

observational data in a way that can help predict any hidden 

data. Nowadays, machine learning is widely used as a method 

that drives the market and sales of online shops, keeps out 

spam emails, organizes advertising systems, and builds a 

content recommender system to suggest targeted users. It also 

supports scientists and researchers in different fields of 

science to interpret Big Data to acquire applicable knowledge, 

especially in certain fields such as high energy physics and 

biology.” 

According to Figure 2, 17.95% recommended statistics for use 

in academic libraries. “Manyika et al. (2011) suggested that 

applied mathematics techniques, which are often used in 

decision-making about the type of relationships existing 

between variables, might have occurred inadvertently. These 

relationships might result from certain underlying causative 

relationships. However, these techniques are used to reduce 

the probability of type I errors (false positive errors) and type 

II errors (false negative errors).” 

5.3 Benefits of Big Data in academic 

libraries 
Table 3: Benefits of Big Data in academic libraries 

 

Source: Research data 2019 

The table above shows the techniques that were used in the 

survey to find out the benefits that are brought by Big data in 

academic libraries. The benefits of Big Data in academic 

libraries are meant for management plans, supporting 

researchers, investing in the opportunities of Big Data and 

text-miming methodology. They also foster conceptual and 

theoretical understanding of Big Data and analytics with 

academic libraries. It can be noted that the responses had 

frequencies ranging from 27-34 for each dimension which 

indicates that the respondents were in agreement with the 
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dimensions that were used in finding out the benefits that are 

brought by Big Data in academic libraries. The dimension 

used that has the highest response is “Management plans” 

with mean=35 and standard deviation of 38.  

The figure below shows the summary of the benefits of Big 

Data in academic libraries as  

 

Figure 3: Benefits of Big Data in academic libraries 

Source: Research data 2019 

The figure above shows summary of the benefits of Big Data 

in academic libraries. Most of the respondents (30.34%) 

pointed out that Big data in academic libraries is beneficial in 

supporting researchers, about 26.69% believed that Big data 

applications provides opportunities for Big Data investment 

while 17.86% believed that Big data applications helps in 

management plans. Most of the decisions made by 

management these days are data driven. About 25.11% 

believed that it is beneficial in understanding the concept of 

data analytics. According to Faisal (2015) big data and data 

analytics are intertwined. For good results to be obtained big 

data and analytics must be used together. There are many 

analytical methods that can be applied in the library and these 

include Visualization, Association Rule mining, Classifiers 

and Basic Statistical Procedures. These results indicate that 

big data is very important in academic libraries. Big data is 

very important since it is one of the essential tools used for 

planning. Management relies heavily on big data for planning 

since they can use past experience to plan for the future. The 

results also show that big data is mostly important to the 

researchers since they will make use of it to find problems 

faced by library used and suggest solutions. According to 

Gerald & Lindhult (2019), systemic innovations can be made 

with the use of big data. The researchers have to understand 

the history of the library in order to understand where it is 

going. Big data can help researchers most of the information 

that they need.  

6. CONCLUSION 
Big data applications in academic libraries are too complex 

and hence the recent increasing demand in solving needs of 

users or researchers. The main purpose of this research was to 

provide an overview of tools and techniques used for analysis 

of big data in e libraries and in order to meet dynamic needs 

and wants of clients. can be used. Understanding the hail of 

Big Data in academic libraries is vital so that corrective 

measures can be taken in order to improve the current 

recommendation system as well as improving the efficiency. 

With the tremendous amount of data being generated in e 

libraries, techniques and tools used in this research can 

improve the current recommendation because the results were 

clear and accurate. Literature review in this study indicates 

that Big Data applications in libraries results in the creation of 

new knowledge and libraries that use big data analytics are 

more productive and efficient than others. To conclude Big 

Data tools and analyzing tools require special skills and they 

facilitate for improved performance in this competitive world. 

Area for further research. 

The future studies should survey the actual platforms or 

technologies that are used in academic library Big data. The 

possible arrears to explore above this study may include: 

 A research study that seeks to determine how the 

academic libraries can benefit from analyzing digital 

content and social media material for enhancing their 

information services 

 A research study that determines how Big Data can 

systematically affect the economic value in academic 

libraries. 
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