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Abstract

Research data management service is the future of librarianship but this services may not
become widespread in Nigeria unless librarians acquire the necessary skills and competencies
which seems to be currently missing among majority of librarians. This study examined the
influence of librarians’ data literacy skills on research data management service. ibrarians
in University Libraries in Lagos State, Nigeria. The descriptive research desi \ opted for
the study. A structured questionnaire was adopted as the instrument for @ate cpllection. The
study population is made up of ninety-nine (99) academic librarians in umi thes across Lagos
State. Total enumeration was employed which means all the population mpled. The study
found that data collection (R = 0.609, p<0.05), data evaluation (; 0.713, p<0.05), and data

application (R = 0.744, p<0.05) all have significant inﬂuenc§ ededrch data management
1

services. It was also found that all the elements of data lite ve significant influence on
research data management services (Adj. R°= 0569, F(3, .886, p= 0.000). The study
concluded the effective data management in academicN\l¥ es is highly dependent on data

literacy skills of librarians. It is therefore recoz that regular training should be

conducted for academic librarian so that they can e to improve their data literacy skills
and render effective research data managemen ices to enhance research productivity.
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Chapter One
Introduction
1.1 Background of the Study

Research data management service is the future of academic librarian but this se%nay not

become widespread in Nigeria unless academic librarians acquire the ngg&skills and

competencies which seem to be currently missing among majority emic librarians.
Research data management involves the process of planning, nisifg, and providing data
and information to researchers by academic libraries anc&/ rmation services providers.
It is the type of data management performed for th@ S

purpose of adding to the quality of research. In% xt of scientific research, the term "data

cientific inquiry with the main
management" encompasses any and all pr ce&s used to protect sensitive information. Data

formation resources are discovered and shared with

is created and its use is planned'S @ organised and given a name; data is kept safe,

accessible, saved, and backed
coworkers and other st de s: data is published and cited; and the process is completed.
The FAIR data pri@ hich stands for "Findable, Accessible, Interoperable, and Reusable")
is supported rch data management. Improper administration of research data can lead
to seri %equences, such as the loss of valuable information, the infringement of personal

data or intellectual property, or even ethical breaches.

Many scientists would rely heavily on research data management, which is the processing of
all kinds of raw or primary data, produced along the research process. This has significant

implications for library and information science. To prepare for the new problems of delivering

1



and exploiting data infrastructures in practically all scientific disciplinesl, information

professionals will have to train students, scientists, data managers, and information specialists'.

Data generated in the course of scientific inquiry may be more easily shared and reused thanks
to research data management, which involves using appropriate and user-friendly technologies
in virtual research infrastructures to facilitate data creation, access, verification, torage,

and reuse®. The curatorial process relies heavily on these details, whic@ dled in the

following ways: research data processing entails several steps, incl din%eation, creation or
) : : . : \ :
receipt, evaluation, selection, ingestion, storage, access, use,(relsg, and transformation. A

scientist requires access to data in three domains—on% ate, one collaborative, and one

public—all of which should be permeable to curati@ttions&

Supporting researchers with data manage ‘I&\E nning (DMP) tools and data storage and
preservation are two examples of the@gwhich university libraries are participating in
research data management sewie@&htion, these functions are considered as an expansion
of the knowledge storag@@ﬁon, and dissemination offered by research support and
scholarly communicaQJ ices. This next phase of research data management services
entails close ¢ ion with researchers by following them throughout their projects and
providing@%ﬁh support. Planning for a project and data management begins with data
genera&nd continues through data processing, analysis, storage, dissemination, and reuse.

Adopted from the research data lifecycle?, these are the variables that will be utilised as

indicators in this investigation?.



When a solution incorporates data that does not already exist in the end-databases user's or
mailing lists, it is data creation. Information retrieval, manipulation, and categorization are all
examples of data processing. Analyzing data entails examining it, cleaning it, converting it, and
modelling it so that insights may be drawn and decisions can be supported. When data is
preserved, its security and authenticity are ensured. The act of making research da&axailable
to other researchers is known as data sharing, and data reuse refers to meth revent the
same information from being kept in several internal registers or slow@c storage. It has
been found that university librarians in Lagos State are deﬁcie@maging research data,
including the creation, processing, analysis, preservation, and reuse of data; this has

hindered students' ability to access necessary data infermation for research, leading to

subpar research programmes and work. @

policies throughout the data lifecycle are not

Science journal articles and conferenc g\e}are typical final products of academic study.
Too often, research data mana{z/@

implemented until after data,&ﬂis g and sharing have already taken place. Therefore, there

is a discrepancy betw ase with which one can gain access to data and the ease with
which one can ccess to scientific publications. Data availability reduces as the age of
scientific pa reases. In addition, research data are typically exclusively controlled by

researg research groups and are not indexed as part of data preservation efforts.
Consequently, there is no procedure for storing data reliably, backing it up, and restoring it, or
monitoring the availability of its access. Failure to preserve data hampers its reusability. The
United States, the United Kingdom, Australia, the Netherlands, Canada, Sweden, and China5

are just few of the countries where research data management practise has been applied in



higher education and research institutes. As a result, an SLR was conducted to look into
leading methods for managing research data internationally. Strengths, Weaknesses,
Opportunities, and Threats analyses were conducted to identify implementation strategies to
help it take off in Indonesia. Prior literature in the fields of digital libraries and public
diplomacy employ SWOT analysis to build strategies based on an examinas'?n\of the

%\Pﬂ addition,

advantages, disadvantages, opportunities, and threats facing the organisg{,

research into B2C e-commerce customization and e-portfolio growth ved a thorough

literature assessment of research data management. 4\\

(_>

\
Students want information that is accessible at the appr@e/ ime, in the right place, in the
correct form, and is sufficiently thorough and of qu arry out the present task, therefore
librarians must do more than just supply info@l. or this reason, it is crucial to acquire the
necessary digital literacy skills in order vide effortless data access. Text, numbers, photos,
video or movies, music, software, @lgepthins, equations, animations, models, simulations, and
so on are all examples of dat mmation may be gathered in a number of ways, including
through observation, g, and experimentation’. "data literacy comprises awareness of
one's informatiq &\‘r\gﬁs and requirements, and the capacity to identify find, analyse,
organise, an Qvely produce, use, and convey data to meet issues or challenges at hand,"
says t nal Center for Education Statistics. It is necessary for full engagement in the
modern information society. Literacy in the realm of data encompasses not just digital but also

analogue and spoken forms of information’. Many library database searches result in no

relevant results for data users (students), according to the literature®. Asking for help finding



the right data is an important part of developing data literacy. The information will be

uncovered as a result of the search for it.

An individual's level of data literacy may be used as a proxy for their level of data fluency and,
by extension, their level of commitment to the Dataism ideology. As it equips people to take
advantage of the opportunities presented by the information age and data while }otecting
them from potential harm, its value is self-evident. However, how can r@»re the skills
necessary to become data literate? Many researchers and industry pro nals have put up
efforts to define and characterise data literacy’. However, dat ’1& rase that may refer to
everything from computer science to libraries, and thus @cy can refer to a wide range
of skills and knowledge. While this lack of defi %ﬂght be viewed as "problematic,"

research into the field is required to detem‘u'?\e settings in which data literacy has been
discussed. In order to make data literac n&éﬂhan simply a buzzword, it is essential to grasp
the nuances and rationales und e various approaches. Then, and only then, will

individuals be able to beco ata avvy and contribute to this data-driven society as active,

well-informed part1c1p®Q

The capacity @ hend and apply data to make decisions is referred to as "data literacy,"

an interdi topic that combines data science, mathematical reasoning, and real-world
context) he mental traits of curiosity, resilience, and ethical decision making are all
indicative of a high level of data literacy, in addition to particular skills. Several initiatives to
improve undergraduate scientific teaching have included discussions on the need of developing

students' data literacy skills. A data literate individual employs the same data processing phases

as data scientists and is familiar with their purposes. While a "data literate" individual can get
5



by with an awareness of the basics, "data scientists" have extensive training and experience in
data management and sophisticated statistical techniques. To fully participate in a society
transformed by the availability and accessibility of huge volumes of data, it is necessary to be
able to read and speak data, to comprehend data, and to utilise data effectively. Quantity of

data gathered, analysed, and used in a research project is a good indicator of data liviy. Data

literacy will be evaluated using these criteria, which have been borrowed fr(@%ﬁ!re“.

The purpose of data collection is to enable one to answer relevant @ and assess results

by collecting and measuring information on certain variables wﬁ%}\g

discovery and data sources will be used to evaluate the o@fomation. Evaluating data is

what's done to see whether it's good enough to @\isk assessments. In this research,

evaluation of the data is based on the use ot&&{ments and the interpretation of the results.

\
redefined system. Data

"Data application" refers to the practis o@lysing vast amounts of data to swiftly reveal

valuable information or take indegen action. The issue with academic libraries in Lagos

state is the non-upgrading c@ﬂbraﬂes to advance technological state which made data
‘ e

sourcing and collectig Qc ficult task for the students’ research. In view of the above

discussion, this téhds to investigate the influence of data literacy on research data

management% s by librarians in University Libraries Lagos State, Nigeria.
1.2 %ement of the Problem

Research data management service is the process that involves the active organization and
maintenance of data during the active stages of research work and suitable archiving of the data.

Librarians are involved in the provision of customer service for library users, providing



suggestions for library users about new information to try and help library users check out
books. When librarians manage research data appropriately, it makes information and data
access an easy one. However, preliminary investigation, close observation and literature review

have revealed a decline in the management of research data by librarians in University libraries

in Lagos State. As a result, access to information has been limited for hbrary u As we
know that the purpose of using library is for acquisition of knowledge an. arch this
decline may result to non-availability of information and data for rese ose and it may

eventually lead to poor development on the nation’s economy an&%@s&‘ucmral development.

Data literacy of librarians has been identified to be inﬂ((/ esearch data management

services by librarians in University libraries in Lagos %\

Students were perceived not to have access to sary information and data mostly due to the
fact that the libraries are not up to stan n some are also lacking ICT facilities with poor
management of available data 1n% ries. Several studies have been conducted on data
literacy and preservation by%ﬂ s but few has been done on the influence of data literacy
on research data man @uervlcesm 12, Hence, this study tends to investigate the influence

of data literacy se ch data management services by librarians in University Libraries

Lagos State, %1

1.3 % and Objectives of the Study

The aim of the study is to investigate the influence of data literacy on research data
management services by librarians in University Libraries, Lagos State, Nigeria. The specific

objective is to:



ii.

iii.

1v.

Vi.

Vil.

Viii.

1.4

identify the level of research data management services among librarians in University

libraries Lagos State, Nigeria;

examine the data collection (data discovery and data sources) approach by librarians in

University libraries Lagos State, Nigeria

determine the data evaluation (data tools, and data interpretation) afyproach by
s

librarians in University libraries Lagos State, Nigeria. @

identify the level of data application (critical thinking, and d s) approach by
librarians in university libraries Lagos State, Nigeria. 4\\ \

examine the influence of data collection on rese(c(/ management services by
librarians in University Libraries Lagos State, N

determine the influence of data evaluati&%esearch data management services by
librarians in University Libraries L@J te, Nigeria;

determine the influence of d lication on research data management services by
librarians in University L <0§\?[ate, Nigeria.

ascertain the co influence of data literacy skills and competencies on research

data mana&g&gyrvices among university librarians Lagos State, Nigeria.

Resea estions

The fo&ng research questions have been formulated for the study.

1.

What is the level of research data management services among librarians in University

libraries Lagos State, Nigeria?



ii. ~ What is the level of data collection (data discovery and data sources) approach by
librarians in University libraries Lagos State, Nigeria?

iii. ~ What is the level of data evaluation (data tools, and data interpretation) approach by
librarians in University libraries Lagos State, Nigeria?

iv.  What is the level of data application (critical thinking, and data ethics)

%\roach by
&

\ .
The following hypotheses have been developed and will be Q@.OS level of significance

librarians in university libraries Lagos State, Nigeria?

1.5 Research Hypotheses

Hol: There is no significant influence of data collect@search data management services
by librarians University Libraries Lagos State,\%ﬁrﬁ

Ho2: There is no significant influence @aluaﬁon on research data management services
by librarians is University Librarie@s tate, Nigeria;

Ho3: There is no signiﬁ@ influence of data application on research data management

services by librarians @ersity Lagos State, Nigeria;

Ho4: There @niﬁcant combined influence of data literacy skills and competencies on

resear*i anagement services among University librarians Lagos State, Nigeria.

1.6 Scope of the Study

The study is focus on the influence of data literacy on research data management services by
librarians in university libraries Lagos State, Nigeria. The measures of research data

management services are data creation, data processing, data analysis, data preservation, data
9



sharing and data reuse. The measures of data collection are data discovery and data source, the
measures of data evaluation are data tools, and data interpretation while the measures of data
application are critical thinking and data ethics. The geographical scope will cover university
libraries in Lagos State, Nigeria which include University of Lagos Library, Akoka, Lagos
State University Library, Ojo, Lagos State University of Education Library, Ijarikin, Lagos
State University of Science and Technology Library, Ikorodu, Caleb Univer '@ry, Imota,
&ealth Science

Trinity University Library, Sabo, Eko University Library of Medic%

Library, Ijanikin and Pan-Atlantic University Library, Leld«'%\e\respondents will be

librarians of the University libraries Lagos State, Nigeria. ®

1.7  Significance of the Study §

Librarians of University libraries and @nstitution libraries, researchers, and the
Government will significantly profit fi hiS'research. This study is focused on data literacy,

and research data management R,c by librarians academic in libraries in Lagos State. It

will enlighten the public o@&to seek the right information at the right time.

The findings of th&gshywill help students acquire more knowledge to improve and speed up
their researc this will establish a link and basis for future researchers and governments
worki levant research topics. This study is based on current events that are still
unfolding, it is expected that the research work will deliver pertinent and current data to
scholars and students that would embark on researches about different phases of data literacy

and research data management and raise further questions for future researchers.

10



1.8 Operational Definition of Terms

Research Data Management Services: It is the organisation of data, from its entry to the
research cycle through to the dissemination and archiving of valuable results by librarians in

University libraries Lagos State, Nigeria.

Data creation: It is the use of data incorporated in a solution to create a new records
not already held on any database or mailing list owned by or licens ¢ end-user by
librarians in University libraries in Lagos State, Nigeria. ’\\ \

a, es

Data processing: It is the process of carrying out operat@ , especially by a computer
1

to retrieve, transform or classify information by librg University libraries Lagos State,

Nigeria. %
D

Data analysis: It is a process of inspegti gy@eansing, transforming, and modeling data with
the goal of discovering useful in ¥0n, informing conclusions and supporting decision-

making by librarians in Uni it%ﬁraries in Lagos State, Nigeria.

Data preservation: It @ct of conserving and maintaining both the safety and integrity of

data by librari§ iversity libraries in Lagos State, Nigeria.

Data It is the practice of making data used for scholarly research available to other

investigators by librarians in University libraries in Lagos State, Nigeria.

Data reuse: It is a technique to eliminate repeated internal registers and/or in faster access
memories than where the data is originally stored by librarians in University libraries Lagos

State, Nigeria.

11



Data literacy: 1t is the ability to read, understand, create, and communicate data as information

by librarians of University libraries Lagos State, Nigeria.

Data collection: 1t is the process of whereby librarians of University libraries Lagos State

gather and measure information on targeted variables in an established system which then

enables one to answer relevant questions and evaluate outcomes. ®\

Data discovery: It is the process by which University librarians La b\ te collect and

consolidate data from multiple databases into a single source re 1t becomes easier to

\
investigate and detect patterns. (é&cj
Data source: It is the name given to the connec@ to a database from a server by

University librarians in Lagos State.

Data evaluation: 1t is the process tha%‘g@nes whether data is usable for calculating risk

estimates by librarians of Universi@ﬁc es in Lagos State.

Data tools: Is the software@b ‘among other features configures and runs data pipleines and

collect configuration data.

Data interp It the process of reviewing data that utilizes analysis, evaluate and

Visuali@) provide in-depth finding to enhance data-driven decision making

Data application: 1t is the process whereby librarians of University libraries Lagos State

analyze large-scale data to quickly surface rich insight or take autonomous action.

12



Critical thinking: It is the intellectually disciplined process of actively and gathered or
generated by observation, experience, reflection , reasoning , communication as a guide to

belief and action.

Data ethics: It is the process that evaluates data practices, collecting, generating, analyzing and

disseminating data both structured and unstructured that have the potential to a@}impact

people and society.

13
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Chapter Two
Review of Related Literature

This chapter reviewed related literature that enabled the researcher broaden her understanding
on the research problem. The chapter is presented under the following headings:

c'.)\ '

2.2.  Theoretical Review and Framework §

2.2.2 Data Literacy Skills andQ&pﬁlency Model

2.3 Review of Empirical Studié,(/:

2.3.1 Data Literacy an@earch Data Management Services

2.1 Conceptual Review
2.1.1 Overview of Research Data Management Services

2.1.2  Overview of Data Literacy

2.2.1 Research Data Life Cycle

2.4 Conc@ework

2.5 EL@W of Reviewed Literature

Endnotes
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2.1 Conceptual Review
2.1.1 Overview Research Data Management Services

It is widely understood in the scientific world that quality research require data, which consists
of documented, factual materials that have been collected, organisaed and stored by other
researchers. Word documents, spreadsheets, lab notes, field notebooks, \ surveys,
questionnaires, transcripts, codebooks, audio and video files, images, phs, artefacts,

samples, models, algorithms, scripts, content analyses, focus grown{s ions and responses,
interview notes, and so on are just some of the many forma@nch researchers store their
information. The emergence of information technol aised hopes that, researchers,

scientists, and academics will be able to access, reﬁs% sult, utilise, and build upon carefully

collected and properly preserved research @ally, researchers are always on the lookout

for unique perspective that might hels%(

esh insights. This will save them from having to

go through the trouble of gatherq&n rmation and starting from scratch, as well as wasting
time and effort. Q\ .

By fostering multi&&h}ary approaches and generating new questions, making research data
available for. %ﬂ reuse helps and expands scholarship. Access to research data for free
helps ndings, protects academic honesty, and keeps the academic community on the
right trajectory. In addition, sharing research data fosters scientific inquiry and discussion,
publicity, examines research methodology and conclusions, and interactions between data

consumers and providers. It helps other researchers verify and build upon published results,

16



which in turn aids in examining, understanding, and protecting the data. This is all made

possible through research data management services

Research data management services refers to the process of organising data from the moment it
enters the study cycle until it is permanently archived after producing useful results'. From the
perspective of another scholar, research data management services refer to a ra A&mls and
support services which libraries offer to help researchers and faculty me A’ organizing,
\@
documenting, preserving their data during and after their researc a%&s are finished. It
provides all the data related support which the researchers may @%&{&eh\rough the life cycle of
data, its use and reuse. It is an administrative activity wh@es the functions of acquiring,
validating, storing, protecting, and processing requi data to ensure the accessibility,
reliability, and timeliness of the data for its Nn essence, research data management is an

processing, data analysis, data presér

integrated service which encompasses_processes and activities such as data creation, data
talf, data sharing, and data reuse.

Data creation is the proces@éeﬂtifying and compiling data into a usable format for sharing
and reusing. This invQlves.eharacterising, cleansing, improving, and storing the data. It aids
data discovera ‘\shich is important for researchers to be able to reuse and share data.
Research %nagement is a part of the data-making process. Creating and maintaining
datasets%n obligation shared by all academic libraries. It has been proposed that universities
can offer complete research data management services by coordinating with relevant divisions

to facilitate data management and development. Data creation is mainly a task for the

researchers. However, in the contexrt of research data management services, data creation is
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synonymous with data acquisition or data curation whereby the librarian gather data from

various sources.

In order to carry out effective data creation, librarians need to understand how researchers

think about and act in relation to data generation, and what kind of training and education they

require in order to effectively manage and maintain research data collections. It @erlined

how crucial it is for researchers and libraries to work together to facilitate dat agement. In
\@

order to provide creation services to researchers, library staff sh(&% digital producing

abilities, and institutions should build and maintain strong infor@:a%)q\ n}rastructure to support

data creation. &(/h

There are a number of crucial parts of data c@hat revolve around the conceptual
framework and taxonomies. Data Practice@kaﬁon Vocabulary (DPCV) was created to
t

better describe the many forms of dat% ay be created and the methods used to preserve
and catalogue them. Data prod@s\hould be taught in library and information science
programmes, so that gra can provide these services to their communities. Open and
standardised metadat@ats for datasets are needed. Data privacy and ownership are
principles tha s should be familiar with.University libraries are the backbone of
educatimn@n country. There is a consistent dispute concerning the specific type and scope
of libr&articipation with research data management operations, but studies highlight the

important role of academic libraries in this process. The next phase after data creation is data

processing
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Data processing is the act of acquiring data and transforming it into knowledge. Research data
processing entails gathering and transforming raw data into actionable insights. Data
visualisation is the process of transforming raw data into a more consumable format, such as a
graph, report, or chart, by either hand or using an automated tool for this purpose. Data
processing is often carried out by a data scientist or team of data scientists to en that the
final result is accurate and useful. When data is processed, information is rn 1ts raw
form and transformed into a more consumable shape (graphs, pa@c ) that can be
understood by computers and used by researchers and other 1nfoa& wsers. Data processing

is an integral part of the data management cycle and it o% to represent data analysis

which is a separate process entirely %\

Data analysis is all about cleaning, modi Sprocessing raw data to obtain useful
information that may guide researchers n@g the right decisions. The technique provides
valuable insights and data, gener. yed in charts, graphics, tables, and graphs, that aid
in lowering the risks associ@&% decision-making. Data analysis is a cognitive activity,
whenever an individu @s a choice based on an evaluation of what has happened in the
past or what wilLl{a we make a certain choice, we are engaging in a simple form of data
analysis. De(% aking is essentially the process of looking at previous or future data and
acting information. When talking about data analysis, the term "big data" often comes

up. Information gained from analysing large data sets is invaluable.

The term "data preservation" refers to the process of ensuring that data is kept in an unaltered
state. Data and metadata preservation is accomplished by organised efforts that adhere to rules

and standards so that they can be used for as long as possible without compromising their
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integrity. Metadata are the condensed subsets of data items; or the data about the data, while
data are the pieces or units from which knowledge and information are derived. Data
preservation's primary objective is to keep information safe from accidental or malicious
deletion while also facilitating the data's future usage and development. By definition, data
sharing is making research data accessible to other academics. Because many pe%beheve
openness and transparency to be essential to the scientific process, many ions have

%mpt from data-

rules in place addressing data sharing. Large swaths of scientific 1nqu1r%\q

sharing mandates, and many such laws have broad exemptions. 4\\ \

Efforts made by academic libraries to increase openne@roducibﬂiw in the research
community have led to better data management a ider pool of shared data. Training
researchers in new skills and supporting the'ry@&eetmg data-related regulations and demands
are two primary goals of research dat nagement programmes offered by libraries!?. To
effectively share data, you need te both time and resources to RDM, which is a
significant resource in and 1t\VShared research data helps maintain the data's value by

allowing others to m@tly evaluate and improve upon published results; this is made

possible through @ data management (RDM).
It was ar t university libraries and librarians play a significant role in RDM. The vast
majorit hbrarlans agreed that they should help their customers with their research data

needs and work to raise their institution's profile and the influence of their research. Planning
for research data services was the responsibility of librarians who provide such services.Thus,
librarians should be guardians of all forms of scholarship, including data sets; the loss of data

sets threatens the future of scholarship, and the library has to provide research data services in
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order to maintain its relevance. Because of this paradigm shift, librarians are now playing a
crucial role in data management, which was previously overlooked in favour of the more

traditional emphasis on publications as the sole essential research product.

A lot of study went into figuring out what resources are necessary for managing research data.
Scientists at the University of Toronto, for instance, have said they might @ e help
securing their data, and they also have shown a preference for straightfo @ﬁﬁw

a
\

are'®. They

also agreed that the university library is a great resource for learning ab M best practises.

Establishing a strategy for managing research data and assignd cl";Qnsibilities for doing so is
critical. It was suggested that researchers and library @E&( should work together to create

anresearch data management services strategy. Fox ihstance, colleges and universities should

require research data management services ’S\fr m their grantees and follow up with annual
updates to the plan's requirements. T%@ﬁegies are appropriate for the data that will be
generated by the study and are d\@geciﬁc, reflecting best practises in the applicant's area
of research. Libraries Worlq other major players in the research data management services

ecosystem, such as the | rvices department and the research support office, to create new

research data ent services activities and services.

In the Q)f research data management services, one of the most crucial activities is the
establi&n‘[ of policies and guidelines. Nearly all libraries work with organisations inside and
outside the institution to deliver or establish policies related to research data services,
according to a survey on research data management services of directors of the Association of

European Research Libraries!#. It was stated that librarians should seek more collaboration
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with academic departments, IT hubs, research offices, archival repositories, and even legal

departments.

Effective research data management services regulations and procedures must be upheld for
this reason. In addition, building a repository for research data is an important research data
management servicesprocedure. Choosing a platform for hosting and man@e data
repository within a research organisation was emphasised by the re e@p Librarians
facilitate this by providing spaces to store and organise information, et% for analysing that
information, and resources for interacting with like-mindQ@plé in virtual settings.

Furthermore, research data management procedures inv@ng institutional policies that

are relevant to the area in question. §
Regulation for research data manageme\@s standards are set by governments and
e

national funding organisations that % rsities and research institutes must fulfil. The
Australian National Data Servia\, S) considers institutional research data management
servicespolicies and pro %\to be foundational to responsible RDM!. Research data
management policies @ effective call for active curation and migration of research data
throughout its i and they promote the use of a wide range of research data and original
materials@%iable, and long-term stewardship of research data can only be provided by
the ex&nced and trained professionals who work in university libraries. But this depends to

a large extent on the willingness of researchers to share data.

Data sharing refers to the extent to which researchers are prepared to give out their data to

others for free. Researchers in the fields of social science, natural science, engineering,
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medicine and health science all have various perspectives on how research data should be
managed. Tags, metadata, file naming conventions, standards, and version control systems are
all areas in which they diverge and reveal varied degrees of resistance. While some researchers
may be influenced by the idea of academic altruism while deciding whether or not to share
their data, majority are often reluctant to share.Researchers here keep their own sto%e\servers
rather than using the data repository provided by their institutions. Within \%rganisation
or field, institutional support for data management varies. Institutions t% up in a variety
of ways to facilitate the administration of research data, whether@@( the organisation as a
whole or for a specific field of study. There is a knowte p between librarians and
researchers when it comes to fundamental ideas \%‘[a description utilising industry

standards like Dublin core. Reaching an agreemant uniform metadata is highly important

as it facilitates data reuse < \\

Data reuse is the practice of usingda have been reused in a previous study or studies for
a newthe study. Data reuse is ‘pne 0f'the main reason for research data management. Effective
data reuse process ho emand that the proper framework be put in place to prevent
misuse of data. [t.is\got Simple to automatically apply data reuse techniques due to difficulties
the compiler% identifying data reuse opportunities for some data access patterns, and this
can le increase in register pressure in the case of microprocessors (as we may add
additional scalar variables to the code). With hardware aid, such rotating registers, data reuse

efficiency may be greatly improved. In order to encourage researchers and faculty to utilise

data repositories, library professionals must advocate for them, raise awareness of the
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importance of research data and research data management strategies, and encourage their

usage. The goal of data governance is to preserve, guarantee, and keep tabs on data quality.

Data should have the following qualities: accessibility, discoverability, trustworthiness,
authenticity, acceptability, and accuracy. Libraries can make a big difference in this area by
routinely checking and auditing research data for quality and by making sure th@tetadata
has been applied to the material. Compliance with data standards r\a and correct
documenting of provenance of data are essential to effective data,go nce, which might
vary by field of study but can be standardised via the use of guiding\pr1 }iples”. There are two
types of research data management services: active and & It is an example of active

when they only outline data management actg& and procedures and advise scholars on how

to proceed. Q

Through a content analysis 0\,5 library websites, they looked at the research data

service where libraries aid researchers in deposit%%,\ubraries provide passive services

management options avai O <The research looked at four factors: services, information,
education, and netw@ found that libraries need to make more concerted efforts to

provide rese@management services, such as expanding the amount of information
their

available Q

researching university libraries' data management services and programmes, the authors found

websites and creating better educational and training programmes. When

wide discrepancies. Libraries in North America and Europe focus more on offering consulting

services to scholars than technical seminars or practical instruction.
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The team lacks the experience and knowledge to deliver the specialised data management
services that are required. General and topic-specific RDM services cannot be deployed due to
a lack of funding and professional human resources support21. The goal of the training is to

make the library personnel competent enough to offer RDM services to the researchers.

Different libraries have different data policies, and we have enlarged on what llbra s need to
know about intellectual property, research data, ownership, and retentio eed to be
familiar with the rules of financing organisations and publishing h will help them

provide critical services for managing research data and ens&%ﬁ*‘searchers follow the
guidelines set out by funding agencies and publication((/ s have also created pilot

projects and toolkits that libraries may employ to bro ir RDM offerings.

N
OAI-compliant repository service that offers@ services in fields as varied as geography,
chemistry, and digital humanities throu t{& of a generic metadata programming interface
and a generic graphical online inte(a(/ e "Data Champions" initiative?? was just announced
by Cambridge University. %a\Gﬁampions are an interdisciplinary group of volunteers
including researchers, (@ors, project investigators, data managers, IT pros, librarians, and
data scientists. THeNdata”champions led seminars, gave presentations, provided one-on-one
guidance, an% uted to the growth of the data management infrastructure. They instruct
scienti%gow to set up and preserve their data sets in order such that they adhere to the

FAIR research principles®.

A wide variety of data types, from statistics and experimental data to interview recordings and
transcripts, are often generated over the course of research. There are several steps involved in

the data lifecycle, from its conception and creation to its archiving, protection, access,
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dissemination, and reuse. It also entails things like the appropriate legislative framework and
the technological aptitude to implement it. Eventually, the information in these sets is archived,

either in the form of hard copies or digital files, on a computer or a networked server.

The concept of research data management has gained tremendous importance in recent times.
Professional bodies of information professionals such the International Federafi V\Library
Association (IFLA) and the American College and Research Libraries ( @)‘ave become

\

champions for research data management services. Every other &af ACRL Research
merging trends which

Planning and Review Committee produces a report on im;Q?t_%(

pertain to academic librarianship. The ACRL has under@tat the datasets, including the

text, numeric, multimedia, social media, hypertex@permedia, need to be acquired and

managed by the libraries ,\&
In the United States of America, therlations such as the one mandating researchers

tosubmit a comprehensive dat\/a gement strategy along with their grant proposals.
Information about the typeq ata to be gathered during the research, the metadata standards
to be used, data reusa@} olicies and provisions, and plans for long-term data archiving are
all part of the ry information that must be included in a proposal in accordance with
the guide@. ere is where libraries and librarians may be most useful. An infrastructure of

resear&a tools and services may be built with the help of libraries and librarians.

Research data management relies heavily on the expertise of librarians. Their work in
educating researchers on the best practises for data discovery, re-use, collecting, and

management led to their designation as educators. The administration of research data has
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various problems that require fixing. One such problem is the difficulty of exchanging data
amongst researchers, who may or may not be willing to do so. We suspect that the time-
consuming nature of data documentation is to blame. Another problem is that researchers don't
seem to care that much about data management because they are paid for publishing their
findings. Concerns like safety and regulation also factor into the study data rv%gement
procedure. In addition, practically all researchers are learning data manag curation
on the job while they do their study, as not a single one of them ha@g ad any kind of
official training in these areas. As a result, they have a limited @gﬁta\nding of the problem
surrounding research data management and services*. The J 's’best attempts to aid in data

management are hampered by the many different kin@arch and methods that are in use.

Although managing researchers' data for fi use is an exciting and growing field for
academic libraries, it also requires c lag(bﬁ'on across a wide range of campus support
agencies, making it a challenging r. Furthermore, some have referred to research data
management as the expansi o%oﬁventional services such as advising services/information
literacy services to eracy services, repository administration, metadata tagging,
collection mana t, and data retrieval®. While academic libraries have traditionally played
a "output" r scholarly communication by making research resources and services

¢holars, a new "inside-out" function is emerging as a result of the pioneering work

being done in the field of research data management. When it comes to university libraries,
research data management unlocks the proverbial "black box" of research. Despite the research
data's growing significance over the past two decades, a new study finds that librarians,
especially those in less developed nations, lag significantly behind when it comes to acquiring
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the necessary tools and training to effectively handle this data. Data produced throughout the
study life cycle is the focus of research data management, as described by a number of

researchers.

Planning, managing, processing, organising, analysing, preserving, accessing, reusing, and
creating data are all part of the process. Experts are generally positive a B&ﬂiversity
libraries' newfound mission to reimagine and realign their research support Offgfipgs. Improved
\§
library reputation, more educational opportunities, strengthened partner with researchers,
and revised job descriptions are all predictable outcomes Q%Qge r\ch data management
services®. The Association of College and Research Lib% RL)'s Planning and Review
Committee has identified research data managem \ key development in the field of
academic libraries. Open data, big data, and @Kanagement are areas that ACRL focuses on
heavily. As a result, academic and res argw raries are currently experiencing a paradigm
shift in their services as a direct Qs(/ these data-related developments. The International
Federation of Library Asso:&tion and Institutions (IFLA) Journal has also published two
special issues focusin @earch data management and research data management services
performed by re g’and libraries. These issues also pose questions about the state of the

field, the ski ired to succeed, the gaps in service, and the importance of teaching people

how td understand data.

Libraries are providing RDM support and technical services to mitigate “data dexplosion,” and
support open access publishing and funder requirements. This ultimately requires the
collaboration and technical support of other services departments within a campus. High

perception and awareness of libraries’ roles and responsibilities relating to RDM and the
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challenges for academic libraries in Jordan to provide RDM services’. A scholar conducted a
survey to measure the attitudes and preparation of US and Canadian academic librarians
toward RDM services including background, skills and education. They highlighted that
librarians were considering RDM services as a part of regular library services and believed that

such services will help in increasing the visibility of librarians in near future. \V\

In an examination on the impact of research data services in academic li@{@, Data were
collected from 209 respondents in Australia, Canada, Germany, Irel nc& etherland, New
Zealand, the UK and the USA reporting RDM practices, challe@he’%\%\activitiesg. The results
highlighted that libraries are providing advisory and co Q&y services but not technical

services. They indicated that “exogenous factors c@ to a major shift in the near future,
with consequences for library services”. ,\&

Research Data Management is benef%%(both researchers and disciplinary progress in
general. Though data managem%e uires additional work at the beginning of a research
project, it reduces difﬁch%{nd problems in the course of the project and ensures data
availability after the@letion of the project. The stakeholders like funding bodies,
publishers, acad ‘\nd industry have formulated FAIR Data principles (Findable, Accessible,
Interoper:@%sable (FAIR) research principles to guide all how to manage and maintain
datasets% future use. It means that the datasets should be findable, accessible, citable and

reusable by one and all'°.

An appropriate research data management system should cater to the needs of the researchers

and procedures they follow in their work. It should also follow common standards. Further, the
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procedures for acquiring and maintaining datasets should be automated. The use of right
semantics and ontologies should facilitate timely discovery and retrieval of the required
datasets. A research data management system for ensuring seamless integration of varied and
legacy datasets from simulations and experiments in the field of biomedical sciences was
adopted?*. It is evident that as the scientific activities and research become more c&orative
and data intensive, scientists and researchers will have serious and crucia @nagemen‘[
needs. They will need the support system of experts, physical and com@g frastructure for
data storage, archiving and ensuring integrity of data. Univers&x' raries have to play an
active role in this regard. They have to implement servicese¢to to the full data life cycle-

data management plan, digital curation, creation and @‘Q f metadata.

Journals dedicated to publishing research dat way that may be easily accessed, understood,
reused, cited, and generally recognised_as‘\¢reglible in the scientific community. Authors can
submit their datasets to data joun@g ublication as a main research result. A number of
free and commercial transdi%m repositories have been established to preserve research
datasets. These includ , a repository managed by CERN. Its coverage spans the whole
scientific spect d f€searchers who are ready to publish in an open-access format can take
advantage of%& data submission services. Similarly, Dryad is a database that collects and
organi tific data for a variety of uses. Each record and dataset has a corresponding
article in the published literature. The data may be deposited and accessed for free on Figshare,
which is accessible by anyone from any field and with any set of characteristics. It serves as a
commercial archive. This indicates that there is a lack of integration across the various data

stores. Because of this, it becomes increasingly difficult for humans and machines alike to find
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and reuse information. Mendeley data is a public database where scientists may store and share
their data. It is possible to publish datasets for public access and also to exchange them

discreetly between researchers?’.

It was stated that there are too many obstacles for research data management to be a

straightforward undertaking. Some websites are short-lived and have little cha \ rvival,

while others, like university libraries, may not have the resources to keep,_dat and secure
N\

over the long term. Researchers speak the language of research, not th uage of libraries,

which makes it more difficult for librarians and researchers to v@t\her. More importantly,

many academic libraries have difficulties due to data d@es and complexity. Lack of

rules on good practise, poor human resources, tec bsolescence, and lack of evidence

regarding best infrastructures also contribut&&e wide variety of problems in digital data
management. There is a significant co r&gl\yation gap between librarians and researchers,
which is one of the key obstacles o®ive RDM in Zimbabwe. It was found that libraries
with well-established resear%%!ervices invest in their employees by providing them with
opportunity to acquire leedge and experience necessary to provide high-quality service.
In addition, onl@rl ed individuals were granted access to the study database to prevent

unauthorised%

researalogue the information gathered throughout the course of a study. Methods to be

data loss, and data corruption. Data management plans can help

used during the research's active phase and after it has concluded are laid out in this plan.

A lack of enough human resources to handle data whereas6 and a lack of essential knowledge,
skills, and training of most data management employees have been cited as two of RDM's

primary obstacles. Seminars, conferences, courses in research data services, professional
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development working groups, and in-house workshops and presentations are just a few of the
ways that libraries facilitate the development of expertise in research data services. There is a
widespread consensus among librarians that attending relevant professional conferences, taking
advantage of online resources, and gaining experience in the field is crucial for providing
quality reference and discovery services (RDS). When creating data services for a us, it is

crucial to have a plan for reaching out to the college's most influential mem@ﬁght of this,
h

libraries need to collaborate with other campus stakeholders including@g ose in charge

of research on campus to present a uniform face to researchers?’. 4\\ \

A new era of scientific inquiry is being ushered in as a @ult of the digital revolution.
Researchers all over the globe are getting enthusi ut the expanding role of ICTs in
research because it allows them to take us\ advanced computers and communications
systems that facilitate research activi ie@luding data collection, analysis, modelling,
simulation, teamwork, and publicatio day's research environment necessitates the use of
information and communica%&nnologies (ICTs) for efficient data collection, analysis,
preservation, sharing, agement, as well as access to data on a global, interdisciplinary,
and multi-scale é\ Australian government claims that the proliferation of information
and commun echnologies (ICTs) is radically altering the research sector by establishing

works, web portals, metadata, and data repositories, all of which hold great

promise for improving the generation, analysis, manipulation, sharing, and reuse of data. Data
repositories, metadata, security systems, data management systems, search techniques, and

community acceptability are all crucial to relational data management (RDM).
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Sharing research data, forming and maintaining public-private partnerships between research
institutes, and partners all need cooperation both inside and across organisations. However,
RDM potential can only be realised if the numerous players involved in data production,
administration, and consumption can work together to construct shared infrastructure and
establish and apply optimal RDM practises. Also, the successful construction, o@n, and
maintenance of research data infrastructure should be ensured by excel @emance in
agricultural research institutes, which would encourage collaborati% e and beyond
research domains, nationally and globally. Information is critical{that the new data generated
by collaborative research networks in agricultural researc@s be properly managed to
guarantee that it is protected, searchable, retrievable@ble, and re-usable?®. For the sake
of minimising waste, making efficient use of existing desources, and maximising the potential
impact of future research, the Australian%?}nment has called for a coordinated national
strategy to fund the necessary resea@a infrastructure. Researchers will be able to tackle

new issues in novel ways if the}éﬁhﬂble to work together effectively through agreed-upon

standards and acceptablé@%ﬁangements.

Over forty years th€ UK Data Archives was founded in Europe to maintain paper-based
surveys and% ata outputs, ushering in a new era in the large-scale administration of
resear ¢ The rise in digital research data and the subsequent interest in its long-term
preservation, curation, and storage, with an eye toward reuse and sharing, have provided a
boost to this trend®’. The Engineering and Physical Sciences Research Council (EPSRC) on
behalf of Research Councils UK established infrastructure, middleware, and documentation to
promote widespread adoption of RDM30 in 2001 with funding from the United Kingdom
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government under the e-Science Core Program. E-research projects are typically data-intensive,
meaning they produce and make extensive use of a great deal of data, and collaborative,
meaning they involve researchers from a wide variety of institutions and face transnational
constraints; the e-Science Core Program funded demonstrator projects to help researchers

better grasp these aspects of e-research and the immediate need to manage thesdata they

produce. Grid-enabled refers to a system that makes use of a pow@work and
aspecialised piece of software. %\

Together, the e-Science Core Program and the Joint Inforrnat@e}ns Committee (JISC)
commissioned a report on the curation of e-Science d@hich the role of the Digital
curation centre was emphasised along with recom @ns for the development of national
capacity and capability to handle RDM. Da@{ﬂion, the Data Curation Centre (DCC), the
Data Curation Lifecycle Model (a key ecgqu ndation in the JISC), technical infrastructure,
legal issues, and human capabi](iz/ e all thrust into the spotlight thanks to RDM's

prominence in the UK's e-Scj&e re Program and the Joint Information Systems Committee

(JISC). QJQQ

Data-intensive @Haborative research have emerged with the rise of digital research,
promptin@&mation of advisory bodies such as the National Science and Technology
Counc&mmittee (NSTCC) in the United States and the e-Infrastructure Reflection Group in
the European Union to provide guidance on capability, capacity, and infrastructure in data
management3 1. The amount spent on data management has grown as a result of these changes.
In the United States, the National Science Foundation (NSF) has provided funding and cyber-

infrastructure for research data curation under the DataNetprogramme. The NSF's
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implementation of data management plan requirements, which have the potential to yield an
efficient and effective RDM, necessitated the creation of the DataNet programme by
highlighting the importance of a well-developed data management infrastructure, including the
necessary hardware, skilled personnel, and policy backing. The directive from the NSF was
neither the first of its kind or an isolated incident. For researchers to be in accordan with data

one of several

sharing and data management procedures, the National Institutes of Heal ssued the
first mandate in 2003. The National Endowment for the Human1t1e

federal agencies that has implemented a data management plan& ement that is modelled

after the NSF's32. @3

In recent years, RDM services have risen in @ﬁance especially in government
organisations and universities. Despite the that it hasn't had national initiatives like
Australia's or the UK's to build the digital \nfrastructure needed for e-research, there is still a
rising expectation for good RDM %anadian government funded the three main federal
research granting council, \sfthe "TriAgencies," with the sole purpose of strengthening
RDM in Canada an n‘%lmng Canada's research excellence, in part because different
aspects of digital.in i&feture are operated separately at different government levels and not
as part of a e whole at the national and institutional levels. Canadian Institutes of
Healt ch (CIHR), Natural Sciences and Engineering Research Council of Canada

(NSERC), and Social Sciences and Humanities Research Council of Canada (SSHRC) make

up the "Tri-Agencies" (SSHRC).

The absence of a unified, national approach on RDM in Canada is highlighted by the recently

released Tri-Agency Statement of Principles on Digital Data Management. The declaration
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under its aegis details the agencies' broad objectives for RDM and the roles of academics,
agricultural research institutes, research communities, and research funders in bolstering data
management. The Canadian government further encourages and supports domestic research,
research training, knowledge transfer, and innovation via its Tri-Agencies. The Canadian
government and SSHRC, in line with other developed nations, argue that the TriAgwi\es' goal
of promoting access to research results is to further knowledge, prevent r uplication
and encourage reuse, maximise research benefits to Canadians, and hig@ e achievements
of Canadian researchers. This is significant because it shows that& nadian government and
research funders are beginning to understand the signiﬁca@L search data, the benefit of

encouraging the reuse of research data, and the nec@i policies to enable excellence in

RDM?3, ’§%

When compared to other African cou ri&}wth Africa has been the most progressive in
adopting RDM35. Several So can organisations, including research councils,
institutions, and academic an%%(ch libraries, have begun RDM implementation initiatives.
To help researchers fi @solution for their work, the University of Cape Town (UCT) set
up an e-Researc 'c(oKtre, meanwhile, UNISA performed an inquiry into RDM as part of the
plan to build% anagement®. There are varying degrees of preparation and rollout at the
unive Pretoria, Stellenbosch, and Witwatersrand. According to study on "Research
Data Management in South Africa," several data repositories are already in place to handle this
task. There's the South African National Park, the National Health Information Repository and

Data Warehouse, and the Data Intensive Research Initiative of South Africa (DIRISA). One of
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the programmes in place to spread awareness about RDM throughout the country is called

DIRISA.

While efforts to promote RDM in Kenya are minimal at best, they have been made, particularly
in the health and migration sectors38. While there is a fair amount of migration data stored in
various Kenyan organisations, it is not being properly organised, share \s@ysed, or
disseminated. Access to and use of migration data is hampered by @9{ that many
government and public institutions lack the ability, resources, and ac@ necessary for its
collection, analysis, use and reuse, and sharing. Even if pr@%ﬁ\slow, Kenya's health
industry is beginning to embrace the sharing of research d inical vaccination trials against
malaria and HIV/AIDS might benefit greatly from @b shared research data, highlighting
the need of data sharing across health rese@ in Kenya. While the concept of sharing
health research data is being discusse &})S not been widely accepted. To promote the
deployment of resources, includi iffed persons and technological infrastructure for data
management®’, the World%@&estry Centre in Kenya provided RDM training for
agroforestry research s. By developing a training handbook for RDM, the World

Agroforestry Ce has™taken a giant leap toward mainstreaming RDM in the agricultural

industry.

N\
Schola&valuaﬁon of RDM in Kenya revealed that many organisations, and especially
agricultural research institutes, possess vast amounts of valuable research data that must be
managed properly to advance the institutes' mission, boost agricultural productivity, and
guarantee the nation's food security by 2040. Researchers and other stakeholders in Kenya's

agriculture sector have challenges gaining access to agricultural research data due to the
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country's inadequate institutional capacities, legislative framework, physical infrastructure, and
RDM initiatives. The Kenya Agricultural Information Network (KAINet) was set up, however,
to improve the distribution, exposure, and accessibility of agricultural-related material in

Kenya.

N\
2.1.2 Overview of Data Literacy @
Data has risen to prominence as this new currency for linking p & ideas. A new type of
research that relies heavily on large datasets is manifestly, % 1se. Text, numbers, photos,
video or movies, music, software, algorithms, equati atlons models, simulations, and
so on are all examples of data. A wide % data types, including observational,
computational, and experimental, are avai b’\he product of any scientific inquiry that use
the methods of observation, experim , or the verification of a hypothesis is research data.
In addition to the big data phenomend, other sources of data include works of art, literature,
and cultural heritage obj % ;bility to explore, combine, and cross-reference massive data
sets referred to as bﬁg\gﬁ.w has become essential for researchers and information professionals.

The comple f data has given rise to the concept of data literacy.

The te%gacy became associated with dealing with data because massive societal shifts are
occurring as a result of individuals producing and interacting with data. This is one of the
reasons why academics say computer science should be seen as a distinct field from data
literacy when defining the latter. There are many opportunities in today's hyper-connected

world, where massive volumes of data are generated every second, to improve society via
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better use of information, speed up decision-making, increase openness and diversity in
government, and so on. In addition, data's nature has evolved through time, with data being
more accessible (albeit not completely), and data science dealing with societal problems and

working for social good, both of which increase data's visibility in the public eye.
Consequently, it is accurate to argue that data literacy as a concept is becomin ‘o&ﬁc due to
the growing significance and power of data and its ever-widening influencefo institutions

\

ty to understand what's

and individuals. Literacy in the use of data is taken for granted @text, since it is a
means of engaging with our increasingly data-centric society. '@_e§tgi
going on is only one part of the answer for individuals t@l& themselves from the dangers

of living in a data-driven society, and it can provt% more agency when working with

and understanding data. ,\&

Defining who is data literate (teach ficult, as their research showed, and previous
inquiries into the topic have att%/e to do so. This may seem like a simple question, but
answering it will help def@&aﬁ data literacy is and what it looks like for different people.
Academics have pon@e question of what it means to be "data literate," and they have

come to the (@s that there is no consensus.

Theref; skills and knowledge required to be data literate are affected by how we define
and perceive data literacy. It has been noted that there is no agreed-upon definition of "data
literacy," and that this lack of consensus persists even when attempting to specify the necessary
abilities and knowledge. Data literacy is defined in a variety of ways depending on the source.

Some describe it in terms of sophisticated and technical abilities, while others combine
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fundamental skills with soft skills like critical thinking and questioning data. However, the task

of defining data literacy can be eased by going back to the origin of information literacy.

The concept of data literacy emanated from information literacy. The commonly recognised
and extensively used definition of information literacy includes the ability to detect
information need, identify, search, assess, and apply information to address a specif1 blem,
hence it is evident that these can also be applied to the concept of d. Qﬁyﬂcy.Different
emphasis is placed on information literacy in the newly created F&n for Information
Literacy for Higher Education. A paragraph from the Framewo@_r) ds: \information literacy is
the ability to recognize that information may be viewed d %&t\ly de

pendent on the format in

which it is packed." This remark might be read @hplicit admission that information

literacy is also relevant in the realm of data. ,\

One researcher found a number of di%’{ieas and names that are used for defining this

notion, and they voted for the usq{/ he term "data literacy" to be used as the unifying term.

Literacies in data informatiQh\ seientific data, and research data are all distinct from one

another. Skills and c@cies are found beyond the realm of definitions. The enumerated

abilities include ’\broad ones and narrow ones. The first set consists of such abilities as
N

spotting i%

and graph)reading skills are displayed by the second set. More recent works appear to

data usage and deriving the right conclusions from data. Appropriate chart

concentrate on transferable abilities that are also essential to information literacy®’.

Data literacy is defined as the ability to get access to, understand, evaluate critically, manage,

handle, and responsibly apply data. This definition goes much beyond the ones given
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previously since the word "managing" in it includes conservation and curation. According to
the Association of College and Research Libraries (ACRL), data literacy entails not only
familiarity with where to look for needed data but also an appreciation for the importance of
considering such factors as the author and version of a dataset, as well as the ethical and legal

implications of how that data is used. Information professionals that can effectivsearch,

filter, analyse, create, and synthesise large amounts of data are considered "t;ﬁ)é/%t\e."

People who are data literate may effectively gather relevant d ta%lyse it, and draw
conclusions by integrating it with other data sets and their ow(ﬁa)&kg c}md knowledge. They
must be able to assess the quality of source data and hav%%ng knowledge of the various
data formats. Another authority submitted that litw® e use of data include the ability to
locate, retrieve, sort, analyse, summarise, a luate data. Since they are unique, no other
lists cover the last two talents, which a@em all the more noteworthy. The capacity to
adapt one's level of data literac@ariety of purposes, including the formulation of

hypotheses, the identiﬁcatio@sﬁues, the interpretation of data, and the determination,

planning, implementatj %lmonitoring of courses of action, are all necessary abilities. This

literacy transce oth™traditional discipline boundaries and the hierarchical systems of
academic librars in its emphasis on ownership and rights problems®. Data literacy, unlike
info eracy, can be context specific.

This means that the scope of skills an individual is expected to have in dealing with data
depends on their role in the data life cycle. For instance, a librarians is expected to have a
wider or high level of data literacy than an information users reading to simply gain knowledge.

The primary motivation for incorporating libraries and librarians into data-intensive research is
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to give assistance that streamlines the process. Achieving good research data management is a
comparable objective to data literacy. Librarians are expected to acquire competencies in all
aspect relating to data creation, organisation,, preservation and dissemination. In addition,
academic libraries are expected to provide services like data literacy instruction in the future.
There is a recognition that experts are needed who will be conversant with aWect of

research data management, allowing data users to focus on their areas of str@%%\

To urther illustratethis point, it was reported that businesses are now. se@or data librarians
to fill the job of data managers and data literacy instructorséz.@‘%ge }10 will be putting the
data to use are the primary focus of data literacy initiat@ ¢ they are the ones who will
benefit most from training in the proper use of thm@searchers, particularly master's and
doctorate students, have a tough time gettin&ktraming they need to become data literate
scientists because of this. Experts have_thex¢fore emphases the need to supplement scientists'
traditional education with lessong 1 a literacy if we want to foster an environment

conducive to the developm@/culture of "semantic researchers," or scientists who can

‘ e
effectively and efficie loach research data.
Teaching stud r@oth the undergraduate and graduate levels how to effectively utilise data
%

resources'@ t. This means that students who don't go on to get higher degrees still benefit
from de%)ping their data literacy abilities. In fact, a professor gave a presentation in 2004
detailing the implementation of a data literacy course into the human geography curriculum at
the University of Winnipeg. Undergraduates at the University of California, Los Angeles

participated in a pilot data literacy course that focused on issues and methods in sociological

research. According to RECODE's (2015) suggestions, the library is where researchers should
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first look for opportunities to learn new skills and become more knowledgeable about their
field. Libraries might play an even larger part in encouraging citizen participation in scientific
endeavours by serving as community gathering places for scientists. The Library at the Hong
Kong University of Science and Technology offers a course focused on information literacy
with a focus on socioeconomic data. The goals of this course are to help studentswgerstand

the nature of socioeconomic data by comparing it to other scientific data, \%@l they are

more familiar, and to assist them in data-collection, evaluation, and dis@ n.

Recently, the long-term partnership between a librarian and Q%s{ruc}or to create two data
literacy workshops to support student learning in the biolggical sciences across two second-
year courses was reported. The study of a data education programme at Purdue
University's College of Agriculture shows th&%lta management and curation become more
standard in academic work, the dema &é@h programmes will rise. A data literate data
librarian is more equipped to h ars in their field. Even if there are two distinct

audiences, researchers and 1@( it is challenging and frequently unnecessary to treat their

data literacy needs ind@%ﬂy

It has been no scholar that librarians' knowledge in the areas of collection formation,
infomati@%saﬁon, resource finding, repository administration, and digital preservation
are inv%yle. These lay the groundwork for libraries to assist researchers in producing higher
quality outputs, such as more actionable data, and to take part in the pre-publication phase of
research®. In addition, libraries have always had a reputation for housing reliable information.
In offering audits and verification services for data quality, they will play a pivotal role as data

quality centres serving the needs of the research community. Since libraries are responsible for
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the preservation of written works, another line of reasoning was recognised. Despite this reality,
librarians were not traditionally involved in literacy instruction. However, data is unique in that
it needs specialised reading abilities, which librarians may need to impart to users in order to
aid them in making sense of it. The concept that libraries and librarians can take the lead in the

use of data resources is still prevalent in the present day, even in 2014. \V\

Data literacy may be approached from several angles, as one might expe t@);he example

of information literacy illustrates. Being data literate necessitat %pacity to obtain,
§ .
ra

analyse, alter, synthesise, and display data, whereas informatii@_ﬁ)e\

y requires just that we
know how to find and use relevant information with@g to rely on unfounded or
incorrect assumptions. Being able to comprehe k with, and responsibly handle
(scientific) data is what we mean when we@bout data literacy. To put it simply, data
literacy is "the capacity to comprehen ar@ploy data effectively in informing decisions."
However, this definition suggests Qz/ iteracy is a set of skills and body of knowledge that
allows us to transform data %%Mmation and, ultimately, into actionable knowledge, which
includes developing es, identifying problems, interpreting the data, determining,

planning, imple ing, dnd monitoring courses of action®.

There ar@%rameworks for data literacy skills and competencies, but one prominent
source@scholaﬂy report titled "\ Twenty-three data literacy competencies (and sixty-four
associated skills, knowledge, and activities) under five key categories, including Conceptual
framework, Data Collection, Data Management, Data Evaluation, and Data Application, were
mapped out in the report68 after an examination of multiple sources. In addition to this

document, we will also make use of Databilities (Data to the People), a data literacy
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competence framework created by a commercial firm and including the practitioner's report.
These two books together give a comprehensive, though not thorough, synthesis of the
literature and shape the aforementioned capabilities, therefore they will serve as a guide

throughout this chapter.

It's important to keep in mind that the aforementioned abilities are by no mea B&’lﬁre list,
and that as data continues to evolve, there will very certainly be new dorra\%)v ich further
abilities will be needed. Our next goal will be to examine how DLS a&rently defined and
discussed in the literature. This thesis will synthesise the deﬁni@f)%\and\explanations found in
the academic literature in order to comprehend DLSC, a%‘&)rovide some examples from
the field (practise) for each skill, in order to help rew@\hcepmalise what it means to be data

literate and to serve as a bridge to the thesis's @esearch question.

N\

Since data visualisation and data tran g‘(e frequently useful methods for communicating
via data, a wide variety of tools % ertise are available in these areas. Comparison of song
lyrics and network visuali using gummy bears are two examples of these straightforward
approaches. Some o@ techniques don't even need access to the internet, yet are
nevertheless e @for learning the fundamentals of visualisation. Structured query language
(SQL), re@%
need s&

r at least a very excellent command of data’. Knowledge and skill with such

databases, and Google Charts are examples of programmes and tools that

programmes are contributed to data literacy to some level, despite their more common usage in

more sophisticated situations, such as by data scientists or developers.
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Raw data, main data, secondary data, and many additional categories originating from other
fields make up only a few examples of the many different types and classifications of data that
exist. It's been said that "everything is data," meaning that data may be generated from
anything. It is considered that a brief explanation of these data categories can aid in
conceptualising data literacy and other factors like skills and competences. On wige note,
digitalization is not required for this kind of information, but it is beco@cial in the
Internet Age. For simplicity's sake, let's call any information inclu@\ file or record
"structured data" and say that its length is always the same. Fiveé%qn\of the world's data is
in this form, which can be read and understood by computeﬁ%q ation like phone numbers,
genders, currencies, and dates can be found in databage \%adsheets, and web and server logs.
Any information that cannot be reduced to a s &mmerical value, such as that found in
tables and charts, falls under this categor@si-structured: This information is not strictly
organised, but it is also not complet %tructured. There's a chance that some of the fields
are blank or include data that de <e$A)nventional database categorization. As an example of

this sort of data, consid thes (#), which are used to label images shared on social media

platforms and whi&gqsirve as useful metadata for other data.®’.

Unstructured% 1s“everything else” and generated from an increasing number of sources
such Q et clicks, mobile transactions and social media, and is often used for user
analysis®®. Online unstructured data includes images, videos, tweets, emails and so on. Most
data is in this form, which is not “readily amenable for automated analysis”. Starting with the
rise of Web 2.0, which is people-centric and enables people build online connections, this type
of data has now become the main source to profile and understand user behaviour, and because

46



of this raised many concerns about privacy and ethical data usage. Depending on the
characteristics, there are various types of data can be defined as well such as open data, small
data, linked data, big data and so on. These types will not be explained in-depth, however it
would be ignorant not to mention them when discussing data types. Overall, as the comparison
of various definitions shows, data can encapsulate a very wide scope of concepts l@/er, for
the purposes of this thesis, data will be referred to what was defined under er, that is

to say, not equal to information and consists of the aforementioned thre@@

Data made its first appearance on the stage of history in 18.000@_%&n T}ganda, to manage the
storage of food and supplies. Later on, the first statisti@nalysis was recorded for an
early warning system in 1633 and the world’s first tre was planted in 1965%. But data
started to gain popularity in earnest after the@ence of the internet and digitalization, that

brought about the socalled “data rgvo which is defined by the UN as “a world in which

have drastically changed the ways data ;’s g&%d and collected. This influx of data evidently
data is bigger, faster and rno,x%eta d than ever before”. This acceleration has changed many
areas in society from@{nication to transportation as almost every action has a digital
interface that intgfasts with the internet. For instance, traffic lights and other sensors can help

to predict th le intensity of rush hours and such data can give insights into which

soluti d be developed in order to prevent traffic jams.

Data visualization which is considered to be “rich” aspect of data, is complementary, if not
indispensable aspect of data literacy as it makes realizing the structure and potential patterns in
datasets easier and apparent’’. An importance concept at this point is to know data does not

always tell the truth, as data visualizations can be manipulated and misleading. An example
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from US elections makes a stunning analysis of this case. In his work, he shows how
simplifying visualizations can be deceptive, although the data that is visualized is not
necessarily incorrect. Overall, while looking at any type of data visualization, or when creating
one, accuracy and trustworthiness should be paid attention explicitly by data-literate

individuals. When talking about data visualization, data storytelling has to be men@ as itis
getting more and more attention, particularly in the journalism area with n@ts utilizing
data in various ways to their news. %\

Data storytelling often refers to data visualizations that are emb(d@ ;narrative, which tells
a story through data in question®’. Yet, one point shou% clarified: data storytelling is not
simply about making charts and graphs and addin %\E text next to it. There is more to it,
such as communicating through that data aéxen mixing it with art. In this regard, data
storytelling might require a combinatiQ @115 besides being able to work with/ visualize
data such as contextualizing data, e extent design and narrating skills. But in essence,
it is about informing data visializat¥dns about the story that is to be told, giving them context
in order to “back-up t and clearly highlight a message in order to avoid ubiquity. After
all, it will be a l&claim data storytelling means to be able to present data with its
context and % le to clearly state what the data in question tells. Another competency
under ion is data analysis, which listed as one of the main parts of data literacy by
many. Although this is the situation, to what extent data analysing is needed in data literacy
remains unclear. Analyze them(data) in keeping with the results sought and know how to use
the necessary tools”. This aspect of data literacy is very prominent in job markets, as it is

widely used to support businesses. Another area where data analytics plays an essential role in
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tackling fake news and misinformation, as comparing statistics, eliminating data in question
and reanalysing data are widely-used in such cases. As can be seen, data analytics occupy a
wide-space in the digital era and yet the question “to what level of data analytics needed to
becoming data literate?” remains unanswered but a researcher claims that data analysis
requires literacy in statistics in order to see possible correlations and causat%\among
N
&
™

Data-driven decision making (also known as data-based decisiox g) is where data

elements.

literacy is put into action and data is implemented, meaning that’data is'turned into information,
then knowledge and finally, a decision is made accordinghNgh the end®!. But these two do not
necessarily constitute each other: A decision base @m can be made without being data

literate and data literacy does not necessaril@o DDM. In other words, individuals can

be passively data literate meaning thft @data analysis or data interpreting skills are

unactionable. ((?\

DDDM is a systematic ap and their definition is comprised of four steps: It starts with”

analysing data and ev@ the results”, then these analyses are used for “setting goals” that

aim to be achi ’\*ngh data usage. After setting goals, a “strategy” is determined in order
to acco %

ese goals and lastly, the chosen strategy is “implemented and executed”.
Moreo@during DDDM data is also used in order to monitor and evaluate the effectiveness
and outcomes of the whole process DDDM process requires certain data literacy skills namely
“collecting, organizing, analysing, summarizing, synthesising and prioritizing data”. Therefore,

data is used for informing decisions through an individual’s data literacy skills, it helps to
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provide a roadmap towards, and it should not be used merely to seek confirmation of what is

already believed.

Although this should be the case for individuals, it should be added that replacing algorithms
as decision-makers is a phenomenal concept. Private and public entities rely on predictive
algorithmic assessments to make important decisions about individuals®?>. Ther: many
benefits to authorizing algorithms to make decisions, however this intrQ any pitfalls
including “diminishing variety, social discrimination, abuse of ar&ower and loss of
human sovereignty”. While keeping in mind these risks, let’s n(v‘v_§\ove\on to the next chapter

where we will bridge the aforementioned issues with crit@ng.

Data application can be claimed to be more aboyt “practical” aspect of data which is
strongly connected to DDDM as it co@(&s evaluating the decisions based on data.
a

Therefore, applying data can be interp

or administrative practice”®3. \<§/2

When applying data, o Xlements which draws more attention due to extensive use of

‘... translating data into actionable, instructional

data is the ethics @f g@,ﬁi . Data ethics has originally roots in “computer and information
ethics”, ther a shift in ethical data for all kind of types and this shift brings ethical
challe can be classified in three areas. “The ethics of data including big and open data
(generation, analysis, recording, sharing, privacy, transparency)” “The ethics of algorithms
(including artificial intelligence and agents, machine learning)” “The ethics of practices
(Responsibilities and liabilities of people and organizations, strategies, policies, professional

codes, consent, user privacy, secondary use)” Online personal data, for instance, leads to a
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heated debate over the good versus the evil usage of data, when connected with online privacy
and data ethics. By the rise of online platforms, the evil usage of this type of data has drawn
more attention, particularly on the issues with platform mechanisms such as user agency,

usergenerated content and dataveillance, where personal online data is used to predict people

and their behaviours. \V\

This aspect of data literacy will be discussed in-depth later, but it shou@%ntioned that

there is a bigger problem with this aspect of data that goes beyon ir%uals’ data literacy
levels and makes a bigger maze of problems regardir@_) 0 e\ction”, “processing”,
“dissemination” and “invasion”®. There are some initiatlg& create guidelines regarding
data values and principles for data teams (especi@ata experts) that can be helpful to
decide ethical lines while working with data@l includes considering carefully the ethical
implications of choices that are made w@.tsing data, and the impacts of the work on

individuals and society as well as l(%/ ethically and transparently and being accountable.

Moving on from ethics shere comes critical thinking which can be identified as a
complementary and tl@itable aspect of data literacy. Critical thinking can be defined as
“to be purpose ’\\regulatory judgment which results in interpretation, analysis, evaluation,
and infe

e,\as well as explanation of the evidential, conceptual, methodological,

criteriol

%

al, or contextual considerations upon which that judgment is based.”. This crucial
role of critical thinking led to a growing literature on “critical data studies” as well as breeding
variations in the definition of data literacy. In this case, the term “critical data literacy”, which
embeds being critical in every element of data literacy®. In their aspect, data-literate

individuals do not read data as an objective fact, instead, they consider the social process of it
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while communicating data (which includes understanding the message data has and finding

better matches between data types).

A human being decides what is excellent and bad, what data is "worth" gathering, and so on87;
this is the source of the inherent bias in all (large) data. Since people are responsible for
creating, designing, and programming both datasets and algorithms, it stand b\ n that
they are not without flaw or prejudice. Incomplete or distorted kno@ problems,
followed by inefficient or worse, incorrect actions, can result from bi se%atasets, especially
when it comes to aspects like gender and ethnicity. We see that@l}mking is important to
data literacy because it helps people "identify, define, em@nalyse, list, and self-correct”
while working with data and avoiding the dangers @ d with assigning data for decision-
making®’. Increases in digitalization are chal}?\léqg traditional ways of thinking, such as the
divisions between humans, machines, and {Q&; Given the circumstances, the ability to think
critically distinguishes a human w. @ork with data from a computer programme that can

do the same work. Thereforg\critiddl thinking should be at the centre of data literacy (at all

scales), protecting inkc from the pitfalls of biassed data and facilitating more wise
decision-making%\
A\

Educatior@ ata literacy include not just students, but also teachers and school
adminis%rs. It also include academics, librarians, and policymakers in the field of education.
A data-literate education emphasises data-driven decision making and the application of data to
"real-world issues" via data manipulation, questioning data, cleaning and organising data, and
statistical analysis. From the perspective of the classroom educator, the "data" in data literacy

education is comprised of student achievement data; thus, data-literate educators are those who
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utilise student assessment data to tailor curricula to the individual needs of their students, as
well as to evaluate and inform their own teaching methods and strategies. Knowledge and
abilities to "summarise and interpret data, identify patterns and trends, communicate inferences

and conclusions" are only a few examples of what is required of teachers who are data literate.

What matters now is that educators aren't making decisions based on instinct alo eachers
can't evolve into "more than simply an opinion" if they don't have access e to back
up their judgments. Without multidisciplinary cooperation and mul& older methods,

including governors and school principals, data literacy canno@egrated into education

systems and will remain a passing fad®. @3

Critical thinking skills that help students prioritise \tlon and "combine various bits of

information into a broad picture of the world",fﬂ\'&d ¢ at the heart of any curriculum aimed at

fostering data literacy. There are two sa(&mponents of data literacy training: The first

section focuses on students' time s@q ne, which is crucial because students are too young

to give consent, but their da{@ﬁve long-lasting consequences in the form of personalised

content, online surv@ and manipulation, and other forms of discrimination and

classification. W, it comes to this kind of data, it's important to teach students about the
ethics of dat tion and usage, as well as who collects and owns it, what it's used for,

ts, and more. Second, in a data-driven future, when not just technical skills but

also problem-solving and computational thinking will be indispensable, today's students will
one day be the workforce®. In this light, it is important that students acquire, via hands-on and
experiential learning, the skills and knowledge necessary to deal with data(sets), statistics, and
fundamental data analysis. Engaging with data actively and "by doing" will first aid in
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internalising learning and using the DLSC in practise. The fact that all of these people (citizens,
workers, users) must go through schooling highlights the centrality of education in fostering a
culture of data literacy in a given country. Just as knowledge is vital to freedom and

independence, so too is access to information.

2.2.  Theoretical Review and Framework @

A

This is a model that illustrates the stages of data man, and describes how data flow

2.2.1 Research Data Life Cycle

through a research project from start to finish91, nagement refers to the process of

deciding and documenting how data will be o&{é@d organized, stored and shared as given in

&

L )

figure 1 below;

S

<
N}
$
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Figure 2.1: Research Daf ife.Cycle by J. Ridsdale.

Data creation indﬁ%(d&iding what information is needed to answer a research question,
deciding hov% ormation will be gathered, and making a strategy for how that information
will b@ed over the course of the project's lifespan. A data management strategy is
developed at this point. As part of the application process for public research funding, many
organisations need a data management strategy. Here, we do experiments, make observations,

conduct surveys, gather secondary materials, etc. Instruments and procedures used to gather
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data, as well as background knowledge required to make sense of the data, will need to be

documented.

Data processing is the process of transforming raw data into a form that can be used. Methods
for this include data validation and quality control, data transformation (such as format

conversion), and data cleaning to remove unwanted elements. It will be necessa \&wrd the

steps used to process the data so that the final result can be reproduced usi\@(alginal data.

Q

Research outputs, such as written summaries or digital repositogieS, are*the products of the
study process, while data analysis is the phase in which the r.@'s raw materials are probed
to yield insights that form the research's results. Data d visualisation code may need

to be archived and made publicly available to b% study findings, and tools used for

analysis should be recorded. :\

Data Preserving: As researchers rm@thelr studies, they often set aside any relevant data
that may be used to back up theii\ cphclusions in the future. For data to be kept for the long
term, it must be formatt, %‘riately and stored safely. This usually entails submitting the
digital files to a %(Qgtre or repository. Data quality assurance, file format conversion,
metadata re lopment, Digital Object Identifier (DOI) assignment, licencing datasets
for reu %implementing necessary access restrictions are all examples of preservation tasks.
When %aing with sensitive information, whether digital or not, it is important to have a

responsible individual or team in charge of its safekeeping.

Publications relying on data should provide a data reference or a statement about how and

where the data may be obtained. Through the publication of metadata on the internet, a data
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repository makes the data under its care discoverable, and grants access to the data when
permission is granted. Data may be made publicly available or, if the data are particularly
sensitive or secret, access may be restricted. It is important to organise data in a way that

allows others to find and request access to it, whether it is stored locally or in a secure place.

Data re-use refers to the practise of re-examining previously collected info ‘a@\“or the
purpose of verifying or expanding upon previously established conclusw ntually, the
information gathered at this stage may serve as raw materials for se% subsequent study
cycle. It's possible that research data might be useful in o@%@ntéxts as well, such as
policymaking, commercial product/service creation, and @. This approach is useful for

our investigation since it provides a systematic bre of how to store and organise data

for later usage. 4\&
2.2.2 Data Literacy Skills and Corr%&f Model

X

The data literacy skills and cqmpdtei€y model was developed by Ridsdale et. al. in 2015.The
model was developed b %Ty‘ assessing thirty-two sources of information on data literacy
and identifying keygegny that they embodied®?. The initial model extracted twenty-three data
literacy com and sixty-four related skills, knowledge, and tasks out in the report.After
an in-% alysis of a wide variety of sources fell into five broad categories. These are;

conceptual framework; data collection; data management; data evaluation; and data application

(see figure 2). The key concepts are discussed as they relate to this study
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Figure 2.2: Schem&i&Rﬂpresentaﬁon of Data Literacy Skills and Competencies.

Introduc to Data and Conceptualization Understanding what data is, its significance in
society, and how shifting definitions can affect data collecting and spark new debates is the
first step toward being data literate. In order to better understand the data at hand, it is
recommended that "data biographies" be created, which would explain who gathered the data,

why it was collected, what it was used for, and what constraints are now understood to exist.
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At this stage, it is crucial to be cognizant of the relationship between data and society,
including how and by whom it is created, its potential uses, and the ramifications of its usage.
This is only one piece of the puzzle; comprehending data also necessitates familiarity with
data's many forms, its history, its sources, its collecting techniques, and the many creative ways

it may be put to use.

N
Who owns the data has a significant impact on the power-relation @detemine
prejudices and inequities, and yet this is one of the less-emphasized topi ter all, having the
desire and curiosity to learn more about data—the first step tov@%‘b‘el gdata literate—can be
attributed to asking the questions discussed in this cha S& having the knowledge and
understanding of data. It's now obvious that those % data literate are able to go further

along the data literacy spectrum, while tho@ aren't will only "memorise" data chores
rather than confidently using their abilitifs ®l-world situations.

Data collecting is a subset o@covery and collection that involves checking the
authenticity of the source to acquire data and ensuring that it is of sufficient quality,
relevance, and Validi@ can answer many questions, but only those it has records and
relevant Variz%@o it's important to know why you're collecting it before you start. Thus,

guiding 1 idbals through data and giving them agency in the future requires making explicit
the ai&data collection before to collection, understanding what relevant data is, where to

get it, and critically evaluating the data source where it is obtained.

Accessibility has become crucial in data gathering as a lack of it is typically the result of

inadequate technical and organisational infrastructure. As a result, having access to data is
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highly dependent on macrostructures as well as individual talents and abilities. The use of data
depends on its discoverability and accessibility, both for people and for groups working
together. There is a wide range of approaches to data gathering, from the very simple (such as
jotting down the shapes of various fruits) to the really complicated (which may involve
expertise with software or an in-depth understanding of statistics and mathematic$p It is now
obvious that there is no way to define the concept of "data collecti@‘}@é\ therefore

overarching statements about this topic are bound to misunderstanding.%\

It's fair to argue that no matter the amount or kind of data, acc@i\tal since it illuminates

problems and helps to develop an action plan or re%%orking knowledge of "data

correctness, appropriateness, and completeness," a ility to identify and retrieve data,

are crucial for ensuring the validity of infer@generated from acquired data. Even though

anybody may be a data collector, the c@most data in the modern era is gathered and
o

collected digitally adds a new dim

N\

Persons whose informatioQ\;Qemg collected should be informed of the data sources, the

the process.

methods used to gathgr 1 d the potential outcomes of such an undertaking. However, it's
important to t automated data collecting is not always concerned with private
informati@ a gathering is facilitated in part by sensors; this data is typically collected
anony&ly or with the purpose of documenting specific behaviours, innovations,
recognising trends, and/or preparing for the future, as is the case in a "Smart City" setting. The
growth of "open governments" means that governments are more willing to disclose such data
(which is typically anonymous and acquired automatically) so that it may be put to better use.

There are also worries regarding privacy in relation to data collecting inside smart cities and
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governments, especially when the word "surveillance" is used. Aware of privacy concerns and
legal constraints, as well as knowing how to query this data and where to find it, is essential for
anyone planning to work with such data, despite the fact that legislation like the EU regulations

regarding the processing of personal data, known as General Data Protection Regulation

(GDPR), tries to cover these concerns. \V\

Data management occurs either after (or concurrently with) data collection@auisition. The
term "data management literacy," which is more closely aligned v&%‘[a and places an
emphasis on the importance of the data lifecycle while managi %@, exemplifies the breadth
of its applicability. Data conversion, metadata (and type &/ ata), and metadata use are all
examples of the kinds of IT and CS knowledge @\nnecessary for this subfield of data
literacy. With the advent of free access to dat management is becoming a buzzword even
among non-IT organisations, such as li ra@ educators, and academics. The New England
Collaborative Data Management %(/ m (NECDMC) is one such curriculum that aims to
educate people on the ins an data management by covering topics including data kinds,

forms, and phases, da @xtuahzaﬁon data storage and security, data archiving, and data

presentation.

Scholars @% management of data quality”" to be a more sophisticated concept than "data
manag%t" since it encompasses not just the administration of data but also its quality and
correctness. With the growing interest in both personal data and online data security brought on
by the popularity of cloud computing, it is essential that the "securing data" section of "data
management" receives the attention it deserves. The fundamental idea of privacy is in danger,

therefore people need to know their options for protecting their personal information,
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especially online. Owners of data, on the other hand, have an obligation to ensure data is
managed securely for the sake of their data's veracity and their rights to privacy and other
legitimate interests. You might say that data management is a vague term, the precise meaning

of which is still up for debate. But you'll need technical expertise, software know-how, a solid

data grasp, and savvy digital navigation abilities to get it out. \V\

Data Evaluation: To evaluate data, one must first be able to interpr@;\d grasp its
N\
significance. Although it is easier to effectively evaluate data when ac%md information is
available, being data literate also entails being able to constn@%g@otﬁeses accordingly and
uncover relationships that are not immediately o w Under '"interpreting and
comprehending data," Databilities (Data to the @Nlaces special emphasis on visual
features of data, such as the ability to grag&t&es, graphs, and charts, all of which need
statistical and mathematical knowledge U@tanding data, however, requires more than just
a head for numbers; it also necess{z@ ability to inquire about the data's provenance, the

rationale behind the choswet d of data visualisation, the availability of alternative

indicators, the appliczof the selected indicators, and so on. Data cleaning, or the

"detection and refneyal 0f mistakes and inconsistencies from data in order to improve the
quality of da% common step in the review process that should be taken before actually
worki the data. One may argue that several levels of "data cleansing" exist. Cleaning
data might involve sifting through it, filtering out the information that isn't relevant, and
verifying the reliability of data sources. Data Journalism's lesson provides a useful illustration
of data cleansing by removing extraneous information from a sample (in this case, identifying

donors to political campaigns and the amounts they contributed).
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Data Visualisation: Because it makes the structure and possible patterns in datasets more
obvious, data visualisation is an ancillary, if not essential, part of data literacy. Realizing that
data does not always reveal the truth, especially when presented visually, is a crucial idea right
now. A spectacular study of this problem is provided by an example from US elections. His
study demonstrates how misleading oversimplification of visualisations may be,%cil if the

data itself is true. Overall, data-literate people should pay special attenti@curacy and
\

trustworthiness while examining any data visualisation or making one . Because of
its growing prominence, data storytelling must be included}@qny discussion of data
visualisation. This is especially true in the realm of jou@ here data is increasingly
being incorporated into the news in a variety of forrn®

X\

Q
Data evaluation is at the heart of data%en ecision making (DDDM), and one could argue
that data application is more con@th the "practical" side of data. Thus, "translating data

into practical, education@administrative practise” might be a definition of "data

application." { Q

The ethics o lection and usage have recently come to the forefront of discussions about
data a '%ns. While the term "data ethics" may have originated in the context of "computer
and information ethics," the proliferation of different kinds of data has resulted in new ethical
concerns. Data ethics, encompassing the production, analysis, recording, sharing, privacy, and
openness of both large and open data. "Algorithm ethics" (encompassing Al, agents, and ML)

"The Ethics of Practices" (Corporate and Individual Accountability, Risk Management, Policy
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and Procedure, Professional Standards, Consent, User Privacy, and Secondary Use) When it
comes to internet privacy and data ethics, for example, personal data may spark a passionate
discussion about the good and bad uses of data. The proliferation of online platforms has
increased awareness of the pernicious potential of this data, particularly concerning the
problems that might arise when users' online activities are monitored in ordv make
N

&

N
QA

2.3.1 Data Literacy and Research Data Management Se@

predictions about them.

23 Review of Empirical Studies

Researchers in the field of library and information. % have long held that the task of
managing research data should rest on librariaﬁg the competencies they have developed
in managing various types of information @e& However, others have highlight the need
for librarians in charge of data m ent to exhibit the right level of competence in
managing the research data. Researchérs in South Africa examined the readiness of academic
libraries in Southern Afpt Kfer services related to the management of research data. The
study's goal was gﬂgsythe level of preparedness of academic and research libraries to take
the lead and participate in research data management services. Fifty-nine university
librari % library directors from academic libraries in Botswana, Lesotho, Malawi,
Namib&outh Africa, Swaziland, Zambia, and Zimbabwe were given a questionnaire to fill
out. These findings highlight the fact that the development of services for managing research

data is still in its infancy, with different nations and institutions at varying degrees of

preparedness for service provision and some countries and institutions not yet ready to
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implement any services at all. Only a few of organisations either have policies in place or are

making plans to do so.

The findings of the study suggested low level of data literacy among the respondents as
‘majority of them indicated that they are training current library employees to handle the
increased workload, while others are actively seeking for specialists tq \ data

%y become

management initiatives. Data literacy, as simple as it may sound, has@{v

commonplace due to the kind of training received by most librarians 'n%

\
There is a discrepancy between the information technolo @s taught in many MLIS
schools and the skills anticipated by employers, accor €<{rior studies. MLS programmes
should demand and make use of information techneloginto foster technological literacy among
its students. There is a lack of study on ho ¢Sﬁ%ﬁation technology is portrayed in Master of
Library and Information Science (MLI%%mmes, which may explain why some students
are dissatisfied with their educa(&/ th IT and general data literacy abilities are important

for public librarians to ha@e-need of teaching students "how to truly be able to stay up

with technology, mak€ SQI judgments about its implementation, use it, and sell it to others"

has been bu@ as an example of a topic that should receive more attention in the
1

classroorQ
”techn&r

IS graduates should have what the American Library Association calls
knowledge and abilities," which is one of the ALA's Core Competencies of

Librarianship.

'

Knowledge of "information, communication, assistive, and related technologies," as well as

nn

knowledge of "professional ethics and prevailing service norms," "methods for assessing and
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evaluating the specifications, efficacy, and cost efficiency of technology based products and
services," and "the principles and methods for implementing technology-based pr" all fall

under this umbrella of competencies.

Researchers from Tanzania examined the state of research data management practices in the

country’s academic libraries. The study found that many African college@esearch

ystems. The

institutes have not even begun to deploy the most fundamental data mana;@ﬁw
a

factors behind this according to the author, the challenges include, the 1 political will and
national government mandates on data management frequ I@\ l\so, research funding
agencies aren't putting enough pressure on Africa to ma@searchers there deposit their
data in reputable databases. The library staff at @ersity of Dodoma understood the
significance of the setting and grasped the ng@{'y of being ready for the day when research
data management (RDM) will be mand te@rder to get financial support for research. This

article reports on studies done at th((/' sity of Dodoma in’*.

N\

Another study conducted 4 istan also indicated low level of research data management
services. the study is @ research using Google Docs survey, a self-created questionnaire
was utilised t @ct the survey. The study outlines the primary arguments in favour of
RDMS, ﬂ@%ﬂ which training is required, the most effective means of obtaining training,
the mo%ing factors, and the potential obstacles that may arise while planning and executing
RDMS. It found that research data management services are not widely used in these countries
and would benefit from a strong push to get them off the ground. The study also implied that

the level of data literacy is responsible for the low level of research data management services

in the library.
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The study therefore suggested that highest possible number of training opportunities should be
made available to librarians and information managers, thanks to the efforts of higher
education commissions/departments, university administrations, and donor agencies. *> The
authors identify differences in age and gender by examining official information from the
Netherlands. Scholars identify four distinct access gaps: insufficient exposurw\ digital
technologies, lack of personal computers and Internet connectivity, insuffici Q%\ml literacy,
and insufficient opportunity for meaningful use. They sought to exa@ital divides by
looking at people's backgrounds and preconceptions about the % et\in an effort to better
understand the complexities of this gap. "the capacity to us((/' means to better one's place
in society, in job, in education, and in cultural activitje defined as the "strategic talent."

An individual's social capital and resources are @mked to this type of strategic ability.

After broad use of the internet and tEe %uter and mobile phone, academics began to

investigate additional factors thal@h at play, such as the types of use, and found that
divisions persisted®®. Inequali 'e%{ating to the usage of digital technologies have been the
subject of a new gen f research. Other factors, including as the political economy,

gender, online cultures, Class and status, and the consequences of life cycles like ageing,

parenthood, a?%; rehabilitation, have started to be considered in studies of digital disparities.

The th%vave can be framed as new divides and negative consequences on society as it
“became clear that the digital divide was not a static phenomenon but one heavily influenced
by changes taking place on both the national and the global level (uneven development of the
internet connection in different regions, the growth of e-commerce and e-democracy, changing

audience behaviour and consumption practices under the influence of non-linear digital
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services, the spread of digital content flows, etc”. Others call this a third level digital divide
whereby “the possibilities that the Internet offers to citizens in economic, political, social and
cultural areas are not exploited by everybody in the same way. Social strata that already enjoy
social advantages become further privileged. The Internet influences possibilities for citizens to
improve their life chances, but in a vicious circle, based on their original social@ion””.

®

This stage can be characterized as focusing on intersectional inequalities. Q)
A new framework to discuss such issues has arisen from data justi§ \he scholar argue,

1
T ) . \ .
the concept of data justice is a response to various societal congequences of data driven

(3

technologies and services. As they suggest, the framin ta justice’ helps to open the
debate to multiple fields such as inequalities, digStimyination as well as automation and
algorithmic decision-making. They aim to g(é{rtlcular “attention to structural inequality,

highlighting the unevenness of implicatio experiences of data across different groups

and communities in society”8. Singilax[ysdf scholar examines the digital divide in the context of

wider social and information@lﬁies.
A recent study of AC@ary directors shows that almost 75% of survey respondents were
not involved i % » These numbers changed little from an earlier study, completed in 2011,
that asses%%
offer ®

and which revealed that there was little or no demand for RDS from patrons at

percentage of libraries that currently offer, plan to offer, or do not plan to

many institutions. Conversely, a separate study of science librarians affiliated with ARL
libraries found that approximately 60% of respondents indicated that their university provided
data management assistance, and approximately 20% were planning such services. Despite the

conflicting accounts reported, library directors agree that the issues of RDM are important, and
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that directors at research institutions in particular see that the library needs to participate in

RDS in order to remain relevant within their academic institution.

In one study, it was suggested that, “the absence of RDS would adversely affect the
institution's perception of the library in terms of relevance and prestige, that provision of RDS
would augment the institution's research impact, and that the absence of RDS %\put the
institution at a disadvantage for grants”!'®. Without the assistance of h@;y to curate,
advise on and preserve the manifold outputs of scholarly activity, . w %dividual scholars
may still manage to thrive and build their reputations, they w11 1th1n an impoverished
infrastructure for scholarship, using a compromised arch% t eir legacy to future scholars
will be insecure. Case studies of current RDS illums role academic libraries have been
playing in RDM'!. Two articles h1gh11gl® at the Johns Hopkins University: the
development of data management services, e ompassmg data storage, data archiving, data
preservation, and data curation development of data management consultation

services!?2. A scholar highli tsth mplementation of data management infrastructure at the

University of Oxford 1°3Q

According to one on RDM competencies, the training needs of RDM occasioned by
the influe %T

s needs to address data generation, processing, preservation, dissemination,
sharin& reuse!®. This view is consistent with the argument advanced by another researcher
that skills acquired to curate, access, reuse, and share research data with the advent of new
technologies remains one of the major challenges. Taylor continues to explain that researchers,
librarians, archivist and IT specialists are deficient in knowledge and skill that pertains

manipulation, interpretation and long term access to research data collected. Researchers often
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require training to enable them to acquire knowledge and skills needed to make their research
data available and accessible or how to reuse data and incorporate data in their research process.
Also, librarians, IT specialists and archivists require training on provision of research data

services!'%.

A scholar studied the institutional and individual factors which influence t&\ haring
practices among 1317 scientist from 43 discipline'®. The individual factdrs de how the
researchers perceive the benefits, risks and efforts involved in dat s@ The institutional
factors are policies of journals and funding bodies which mand@g)&tésearch data should be
made available in the public domain. They have repoﬂ@re is no positive correlation
between funding agencies’ policies for data sh d data sharing behaviour of the

researchers. But the journals’ policies for dl\&XKharmg influence researchers’ data sharing

practices. : QJ

A scholar surveyed 864 researchéf/ even Australian universities and reported that the data
sharing was not a priority: em; just 9 per cent of them shared data with others'"’. The
difference in data s@practices among the researchers have been underlined'%®. The

researchers s%@\datasets on request or submit to the journals as supplementary content A

study rev@

(JCR) inthe dentistry subject area for data sharing editorial policies. The authors also surveyed

websites of journals covered in the 2014 edition of Journal Citation Report

the PubMed Central repository to get information about the characteristics of the
supplementary material of 88 journals. Their study reported that there were more chances of
getting supplementary or additional material in the first quartile journals. Only 7.6 per cent of

the records covered in PUBMED had supplementary material.
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Research is a way of developing knowledge that is both deliberate and scientific; it is often
supported by governmental or non-governmental organisations. The information gathered via
studies is invaluable. Services for managing, storing, processing, and reusing crucial research
data are known as Research Data Services (RDS) or Research Data Management (RDM) and
are provided by many university libraries. This research analyses the present implexﬁt\ation of
RDS or RDM services in 186 Indian academic libraries, including all 54 t iversities
and 132 Institutes of National Importance in India. The research 1@4 ised a method
triangulation strategy to compile their data, gathering informatl\ m a variety of sources
such a literature review, an analysis of library websites, an rvey, and a series of phone
interviews with LIS experts working in academic li \}\s India. The research shows that
academic libraries in India are lagging behind{h' ounterparts in industrialised countries
when it comes to implementing RDM service to a lack of RDM policy, weak institutional
support, and technical difficulties. L% oles and responsibilities in RDM are defined, and

recommendations are made to po ers, academic administrators, and the government.

Another scholar repo @uthors of papers published in high impact journals neglected the
publishers’ pohc V1d1ng underlying data of their articles in open access repositories for
others to acc reuse. The authors reviewed 500 paper from 50 original research journals.
Out oi%gjoumal 44 had mentioned that the datasets should be available for reuse. While
some journals simply stated that data should be made available upon request. A researcher has
surveyed the researchers of Science, Engineering, Humanities, Social and Health Sciences at
the University of British Columbia and has found that the majority of researchers use less than

50 GB storage while some use 1TB storage for their research projects'®. The researchers want
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assistance in drafting their data management plans. They use cloud-based solutions like
Dropbox, Google Drive etc. and flash drives. The researchers also want support from their
universities in their data management activities and are also keen on attending the workshops
on best practices in data management. The 1372 researcher spread across different stages in
Earth Sciences from 116 countries have reported that they do not share data beca%i\t might
be misused. Further, they are unaware of the data-sharing tools and policies“(%researchers

are ignorant about different aspects like automatic data backups, of data, data

management plans, FAIR data principles and research data repos'&%\ \

A study examined the five determining factors like the m@eﬁt, anticipated relationship,
recognition, altruism and fear of being scooped « e researchers’ intention to share
implicit and explicit knowledge!'!!. The autho;@ql the method of Partial Least Square (PLS)
method on 142 survey responses in the el&)\gﬁfe and health sciences and highlighted that the
mutual benefit and fear of being ere important factors which influenced knowledge

sharing in the life and healt cwﬁls This means that some researchers may be unwilling to

share their research dar of copyright infringement.

In the same ve \'@ ber of studies have examined and analysed the types of RDM services
which th %ty libraries provide across the globe. Libraries are the best agents to handle
such a&les as the library professionals are trained in the skills of organizing and preserving
information; their very mission is to preserve knowledge for posterity. They have worked
successfully to set up institutional repositories and data archiving and curation work is just an
extension of the work which they have already been doing efficiently since long. Data

Management offers a beautiful opportunity to library professionals to support the research
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endeavours of their universities. The library professionals have the requisite expertise to take
the lead and initiate the work of data management; this will also bridge the chasm which

generally exists between the library professionals and the researchers!!2.

A scholar interviewed 26 respondents with regard to collaborative partnerships. The findings
revealed that collaborative partnerships on one hand have benefits such as met hange,
sharing, and reuse of research data and on the other hand, challenges suc}\% f teamwork
and policies governing collaborative partnerships.Studies done on ndscape in South
Africa, shows that there are high levels of awareness of RQﬁ)\{n e\search and academic
institutions with notable activities of Network of Data a@aﬁon Curation Communities
(NeDICC) in most agricultural research institutes. aims to promote the development
and use of research data including curation@{ar s and practices of agricultural research

institutes to ensure the long term preserffti accessibility of digital research outputs!''>.

A scholar conducted a content @k of the literature about knowledge management and
information literacy publi the period of 1990- 2016!'%. His study confirmed a strong link
between these fields @N&S supported by another scholar who believed that information

3

literacy was “ r@ﬁial and integral competency for both knowledge worker and effective
knowledg@%
of mai&)

wledge management areas where library and information science professionals can

gement or a scholar who acknowledged corporate information literacy as one

contribute. A researcher in his doctoral thesis even claims that “knowledge management
seemed to be a natural extension to the field of library and information sciences®. Nevertheless,
it was concluded that research of information literacy in the context of knowledge management

was insufficient and short of empirical studies and he naturally followed the call for further
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research in this topic of several authors before him. The study that tackled this issue in practice,
by interviewing young people and found out how little they know about data, let alone data
literacy.Some scholars suggested classifying data literacy depending on the context, so that
required skills and competences could be defined accordingly. Moving on from this structure,

there will be two main topics under this chapter. Firstly, the aforementioned -abilities

(collect, manage, evaluate, and apply data) of data literacy will be discussed J

A study observed that most students concentrate on using paﬂiculam&% recommended by
either their lecturers or colleagues who have used them before, @%\tha}l searching to find the
most appropriate document to use'!®. The way students o %ﬁheir learning and search for
information is crucial to their overall performan @hgh undergraduate students in the
humanities do turn more frequently to librariﬂg@ey do so with some reluctance. According
to the findings almost all participants 9&@’\&) reported using Wikipedia as an information

source, while (95.7%) of the partiti reported that Face book is an important source of

information to them. These@ﬁers agreed that social media is an important source of
‘ e

information for under students. A scholar highlights ways in which students can seek

for information, ich Tnclude colleagues, the Internet, library, friends, family members,

recognized inStt ns, agencies, and private organizations.

O
It Was%ed that most researchers, even with computers, find only a fraction of the sources
available to them. He explained that undergraduates tend to work within one or another mental
framework that limits their basic perception of the universe of knowledge available to them.
Students according to him use a subject-disciplinary method that leads them to a specific list of

sources on a particular subject. He points out that while this method allows students and
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researchers to find more specific sources, it is limiting in that they may not realize that work of
interest to their own subject appears within the literature of many other disciplines. He also
observed that users want ‘good enough’ sources, not necessarily the best sources available. The
evaluation of ‘good enough’ is based on a number of factors, the most important being ease of

access and availability of full-text sources!!S. The sources chosen follow the princi%gf Least

Effort; they tend to choose perceived ease of access over quality of con@e ecting an

information source or channel. %\

A study found out from their research on university under r(clu) es that 12 percent of the
students required information for their personal developr% ile 11.25 percent claimed that
they sought information on health matter, and 64. sought for information for their
academic development, 9.3 percent to secure @Qyment. A study pointed out factors such as:
information illiteracy among library s@bsence of computer systems with Internet
connectivity in the university libragie rly conducted user education programmes; reliance
on manual information retri%oo which leads to poor filing and slow retrieval; and limited
sensitization of the Ij @nformation resources and services as factors that hinder the
S

effective utiliz ibrary resources and services''’. This makes it difficult for

undergraduat nts to meet their information needs. A study established that a majority of
studen a very low level of competence in the use of a library and display poor
information seeking patterns. It could be assumed that students could be experiencing technical
problems in accessing information resources; being card catalogues, the library catalogues do
not provide adequate access to the libraries’ collections; or students are information illiterate

and lack the required library literacy skills.

75



A scholar concluded in his study that undergraduates encounter technical problems trying to
locate materials from university libraries!!®. Beyond the problem of facilities is the inability of
students to use different search strategies to source information and how to source the
academic information needed for them to excel. Scholars found out that information barriers
transcend access to information to constraining forces which affects the informatidn.search of
students. A scholar concluded in a study that undergraduate students exper'@/% ficulty in
locating items from the library collection and do not understand the @x s for retrieving
journal articles''. According to a study, undergraduates face K owing barriers in their
access to information; limited borrowing of the most r %& ooks in the closed access
section; insufficient copies of the relevant infom@aterials (books); out—dated (old)

information materials dominating the stock; &onducting user education; reliance on

manual information retrieval tools which (egé& poor filing and slow retrieval; and, limited

sensitization of the library informatio@:rces and services!%.

Many researchers have shov%te t in users’ information seeking behaviour. A study found
out that undergraduate library mostly as a place to study and make photocopies, but do
not make great some of the available library services, such as interlibrary loan and the
reference des other study examined the information seeking behaviour of undergraduate
studen% University of Botswana'??. The result of the study revealed that the internet is
the most consulted source, followed by students’ class notes and handouts. This finding is
further confirmed by another scholar who conducted a similar study and found out that
researchers looked for the fastest way that would lead to satisfactory results when doing

research by going for electronic information sources first. A scholar researched into the
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information needs and sources of information used by veterinary students at the University of
Zimbabwe. Findings from the study revealed that writing assignments and studying for tests or
examination were the primary tasks for which they required information and the major sources
used to obtain information were books, videos, lecture notes, handouts, the internet, projects,

CD-ROM database and journals. The students confirmed making little use of indesttracts

and dissertations. Q(g,%\
N\

It was noted that most students use a subject—disciplinary methoc@g for information
T

which leads them to specific lists of resources on particular sub(egt). e\ author points out that
while this method allows students and researchers to ﬁn@eciﬁc sources, it limits their
knowledge of the fact that work of interest to their s pears within the literature of many
other disciplines which impinges on how m 'ﬂ%y get out of the library system. A scholar
examined the information-seeking patt g\oﬁ inal year undergraduate engineering students
split evenly between two enginegéri stitutes in Irish universities. It was reported that
engineering students seem t%@preference for channels that require the least effort, such

Y
as the Internet!?. Th ned that the result was due to the fact that student engineers
g:ﬁ

viewed the Inte eedy, current information source which fed initial information needs
quickly. On‘% er hand, comparism was made on the information-seeking patterns of

physi ocial scientists and found out that there is no essential difference between the

two disciplines.

A researcher analyzed information seeking behaviour of academic researchers in the field of
molecular biology, literacy theory, and computer science and their use of digital libraries'?*.

The result of the study indicated differences in the search strategies employed and the types of
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material selected among the researchers in the various academic disciplines. Researchers also
investigated the information-seeking behaviours of people in the humanities. They generally
reported that humanities scholars did not use indexes and abstracts or consult. In a study at the
East African School of Library and Information Science Library, Makerere University, Uganda
observed that more than half of the students experience problems locating librar\' ormation
materials. He noted that the majority of them either located materials thr %@wsing the
shelves or sought assistance from library staff, but they did not m se of the card
catalogue. A scholar made similar observation at Makerere U-@giity library. The author
noted that although the catalogue was the most essenti tool in accessing library
collections, it was the most avoided and least consulte dergraduates. On the other hand,
identified problems associated with availabilit&&ccess to resources. According to the
author, what a user actually needs may @Ly with what is practically available, due to

constraints either within the stock or @the users own inability.

A study concluded that und%me students experienced difficulty in locating items from

the library collection @not understand the processes for retrieving journal articles!?. In

another study, @n as drew to the fact that there are spectrums of factors affecting
nd

information %

ob related factors such as rank and length of experience, the nature of work (i.e.

this include age, educational level and linguistic ability of the user as

management, research or teaching) the subject field, the stage that a project has reached, size of
the immediate work team, nature of the institution where the user works (academic or
industrial), size of the institution and the communication structure within the institution'?6.
People essentially need information for five broad functions and these functions are the fact-
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finding function, which provides answers to specific question, the current awareness function,
which keeps information up-to-date, the research function, which investigates a new field in-
depth, the briefing function, which obtains a background understanding of an issue, and the

stimulus function, which provides ideas to obtain stimulus.

In a study on information seeking behaviour of Polytechnic students disco@hat 285

(59.4%) of their respondents needs information in relation to their aca@)ﬁ shows that

students use information primarily for academic purposes'?’. The st y%luded that students
at the polytechnic seek information to improve their academfic r}nance. In a different
study, the findings show that 30 (50%) of the respon %eeks information on career
development and other reason include seeking info @for problem solving, keeping up-to-
date and the need to write an article or reﬁ% paper. A study conducted on university
undergraduate’s information-seeking be a@how that 12% of the respondents (researchers)
required information 6 for their pefso velopment, while 11.25% claimed that they sought
for information on health %%/and 64.1% sought for information for their academic

development, 9.3% se ation to secure employment'?8,

Also, a schola @ aculty members at the Islamia University of Bahawalpur, respondents
indicated %

rposes of seeking information 88% sought information for teaching purpose
(prepa&:lass lectures), 68 percent for literature searches, 43% to borrow books or journal
articles, fifty-four percent of faculty members consult the library for research and 43% for
keeping their knowledge up to date, and 27 percent visit the library for reading newspapers and

magazines (recreational purposes)'?’. This clearly show that nearly all the respondents use
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library resources or seek for information for teaching with more than half seeking information

for research and a smaller number for various other purposes.

A study also revealed that lecturers of OlabisiOnabanjo University, Ogun State seek for
information in order to get information on teaching and research, while in an empirical
research on information needs and seeking behaviour of library users reve kt\greater
percentage of the respondents usually seek for information concerning the'r\@{s}. To her, this
is not unexpected because the quest for certificate in their respective fie study forms their
primary aim of being in the college. From the various studies c(fr_%{o t\by various authors in
different places, it is quite obvious that the reasons why in s seek for information varies
in line with the educational and economic backgr @‘the individual. Therefore, it is not
safe to generalize the reasons for seeking inf@ion. From the various studies carried out by
various authors in different places, it is u@ticeable that the reasons why individuals seek
for information varies in line with¢he ational and economic background of the individual.
Therefore, it is not sound W&neralize the type and reasons for seeking information in

Nigeria libraries. Fact %kinﬂuence information needs and seeking behavior of researchers

include age, genden, type of libraries, educational level, professional work experience and

situation'®°, %

A sch&onducted a survey concerning teachers and research scholars in the Department of

Chemistry, University of Delhi'3!

. The important finding of this survey was quite a large
percentage of research fellows do not use the library as much as they ought to. The majority of

researchers (71%) feel the need to improve their skill in the use of science-technology

literature. A research conducted among a survey of 100 readers at Rajasthan University
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Library, Jaipur. The study revealed that generally the readers showed interest in using the
library at college level. As result, university libraries are functioning at a sub-optimal level or
their effectiveness is not at the required level'32. Sethi studied the information-seeking behavior
of social science faculty in Indian universities. Respondents preferred journals, books,
government documents and reference sources for meeting their information nee%l’homas
investigated in his research that students perceived the faculty as very ap ﬁ%ﬁ e but the

information available for them was fragmented. He also observed th ts have a wide

range of needs. :4\\ \

A scholar conducted a study about Information Seeki terns of Researchers in the
University Libraries in Karnataka state!*’. The stud %\}s that the research scholars depend

upon their respective university library as tk@mnel of information which is followed by
&g\pto gather research articles which serve their

Internet facility. The research scholar
research purposes and to visit the li NS borrow books. Further the responses show that web

pages are their preferred mo%)f mmunication. The research scholars visit less frequently
and less time in the i @he results show the significant differences among the research
scholars of variou$§ disciplines with regard to the library use patterns for information. Based on
the use patte niversity libraries care has to be taken to attract the research scholars to
visit t@r to exploit the university library information resources, facilities and services to
meet their research needs. Further to match the information requirements of the research
scholars, the university libraries have to equip with world class information services at their

desk tops.Some scholars conducted a study on information-seeking behavior of basic science
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researchers, in this study examines the information-seeking behaviors of basic science

researchers to inform the development of customized library services.

A scholar studied the information needs and information seeking behavior of research scholars
in university. The study revealed that about the type of information resources preferred by the
users, which are most e-resources besides highlighting problems faced b \%‘”4. The
information seeking behavior among engineering faculty to examine t%e searching
N\
experience and skills among them besides assessing satisfaction leve rm%ing their library. In
tune with same the previous scholar assessed the informatio(’s_%king\behavior of research
Scholars to gauge the level of awareness regarding varied resources and services among
them. In tune with it numerous studies brought @ﬁndings regarding the information
seeking behavior of students mostly under@es and observed that they mostly needed
academic and job-related informati .(@ides, highlighting about their information
proficiency which emerged to be p¢o dition to lack of proper awareness regarding library
resources'?>. Moreover, infoc%%@eeking behavior and satisfaction of library users in digital

\J
era and found out t ndents were not satisfied with the ICT based infrastructure,

resources and ices in the library was investigated. Contrarily, it was revealed that
preponderanc e respondents is aware and have plenty of knowledge regarding e-
info ources.

The Information Learning/Seeking Behavior of researchers was studied and revealed that they
mostly believe that it is easier to use electronic resources compared to print owing to various
advanced features of electronic resources like ease of searching and browsing, etc. However, it

is also observed that not many scholars are aware of various searching techniques and face
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many problems while seeking information in electronic environment including slow internet
connectivity and electricity disruption. A study intended to explore the possible relationship
between student’s information needs and their information seeking behavior. The findings
indicate that types of information, Information Sources used, user awareness, and user
education have positive relationship with information needs of users. Moreov\it was
highlighted that student’s information seeking behaviors include “active sea 1ve search,
and ongoing search”. It was observed that the core information ne udents include
“career information, self-development, employment, course infoaﬁ&n,\health, entertainment,

sports, and religion while as their information seeking beh:(k/ inClude active search, passive
search, and ongoing search”!3¢, ®
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24 Conceptual Framework

Independent Variable Dependent Variable
Data Literacy Research Data Management
Data Collection Services
Hol
e Data discovery e Data Creation
e Data sources e Data Processing

e Data Analysis

. Ho2
Data Evaluation e Data Preservation

e Data interpretation Hod Data Sharing

. Data ook 6\\
i

e C(ritical thinking Ho3

4,

e Data Reuse

Data Application

e Data ethics

NI

Figure Conceptual Model on Data Literacy and Research Data Management Services

) 2

Source: Researcher, 2022
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The conceptual model of this study was developed based on the tittle of the research which is
the influence of data literacy on research data management services by librarians in University
Libraries in Lagos State, Nigeria. The independent variable is data literacy which will be
measured with data collection, data evaluation, data management, conceptual framework and
data application®> while research data management services, the dependent mn&%\wﬂl be

measured with data creation, data processing, data analysis, data preservati @/ aring and

data reuse’!. %

Therefore, the five hypotheses were linked as follows: in hyp(r:%’xi on\e; data collection will
be tested on research data management services, in hy@wo; data evaluation will be
tested on research data management services, in h is three; data management will be
tested on research data management services, ‘Q‘Qot esis four; conceptual framework will be
tested on research data management se &) d in hypothesis five; data application will be
tested on research data manage ces by librarians in University Libraries in Lagos
State, Nigeria. Overall, thes& ated hypotheses will be subjected to a statistical test to

determine the directio @{dts, conclusion, and possible recommendations for this study.

2.5 Sumr@eviewed Literature

ighlights scholars’ opinions about the topic of this research which is the

influence of data literacy on research data management services by librarians in University
libraries in Lagos State, Nigeria. The review shows that research data management services is
one of the emerging areas in which is been claimed by a lot of professionals. However, there is

a general believe that librarians and information professionals are better placed to carry out all
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the research data management due to the skills that they have built over the years. Library and
information professional are more equipped to carry out services such as data creation, data
evaluation, data analysis, data sharing and data visualization all of which have been identified

as integral part of research data review shows the importance of data literacy on research data

management services by librarians. \V\

Meanwhile, a lot has been written on the modalities and structure of resea\ anagement
in libraries but little has been done in term of a consistent and compr ive research data
management services. scholars have identified two type of dat(% ic s\, in libraries, namely;
passive and active service. Passive services which is com many libraries see librarians

granting access or guiding researchers towards d ces without intervening or being

involved in data management activities. ,\&
Active or technical services requires %%glvement of librarians in all aspect of the data
lifecycle. The librarian is expect@Zild data repositories, collate data from various sources,

transform them and use expertly to meet the needs of the use. It also involves

collaborating with res‘ar@s as they create data in order to ensure that data are created in the

right format, p @/ rganized and duly preserved.

This le ervice has not taken root yet The review of literature also show that few library
has put in'place any framework for the provision research data management serr review on the
conceptual framework has clarified the concepts data literacy, and research data management
services of librarians). It shows the relationship between the dependent variable (research data

management services) and the independent variable (data literacy).The reason has been
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attributed to a lot of factors some of which include the need to develop the necessary level of

data literacy among librarians.

Scholars have found that many libraries, including those in the developed world, are finding
out that librarians need to be retrained for effective data services. There is a consensus that data
literacy is essential for effective research data management and low level of da@c’r is the

reason why research data management has not become common around the @

\

The gap noted in literature is that few studies, especial in Nigeri as\§1mined the role of
data literacy among librarians and how it affects research d (\1’9\1 gement services. Few of
the studies available have only examined perception o, <$ﬁ1s toward data literacy and the
level of data services available in which is gener: nd to be low or non-existent in most

cases. The implication is that this researc@ the knowledge gap created by the lack of
T

studies on the influence of data literacQ earch data management in academic libraries in

Lagos state. V\
g \<§,
N\ .
S
O
QQ
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Methodology

The methods employed in this investigation are presented in this chapter. It covers the research
design methodologies used, the population, sample, data collection, and variable operation.

3.1  Research Design

This study used a descriptive survey research design. The method is adopte \R\it is the
most appropriate choice or this type of research which seeks to i \@c aracteristics,
frequencies, trends, and relationships between variables. It also ¢ es\t e collection of data
from many respondents through the use of instruments such% tionnaire. The design used

to determine the influence of data literacy on research @agemem services by librarians

in University Libraries in Lagos State, Nigeria.@
3.2 Population of the Study { \\
The population of the study is 9@\26 participants in this study were the librarians of

University Libraries in L@ﬁt‘a , Nigeria which include University of Lagos Libraries,
Akoka, Lagos State % y Library, Ojo, Lagos State University of Education Library,
Ijanikin, Lagos ’&vaersity of Science and Technology Library, Ikorodu, Caleb University
Library, Imo%nnity University Library, Sabo, Eko University of Medicine and Health
Scienc , [janikin, Agustine University Library, Epe, Pan-Atlantic University Library,

Lekki and Anchor University Library, Ayobo Ipaja.
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Table 3.1 Population of Respondents in the college Libraries

S/N  Academic Libraries Librarians

1 University of Lagos Library, Akoka 23

2 Lagos State University Library, Ojo 26 (é&\?\
3 Lagos State University of Education Library, Ijanikin 15 b

N

4 Lagos State University of Science and Technolog&*\

Library, Ikorodu %C')
5 Caleb University Library, Imota \* 5
6 Trinity University Library, Sabo ® 4

7 Eko University of Medicine and @Xience Library, 3
Tjanikin Q
8 Augustine University Lﬂ@ 3

9 Pan-Atlantic Univ \&'ﬂorary, Lekki 5

10 Anchor Urii{e@brary, Ayobolpaja 4

Tota@‘l‘on 99

S\

Source: Lagos State Library Board, 2022.
33 Sample Size and Sampling Technique

The population size is 99 respondents which is made up of all librarians in the ten University

libraries for the study. Total enumeration was adopted since the population is just few.
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34 Description of Research Instrument (s)

The instrument utilized is a structured questionnaire, which was used to collect data from
respondents because it allowed the researcher to readily assess the structured questions and
responses in order to meet the study's goal. The 4-point Likert type scale design that was used

in this study allows the researcher to give options for respondents to choose @ on the

factors under study was collected using self-reported questionnaires. In t% y, the Data

Literacy, and Research Data Management services scale is employ@
\

Section A: This section was self-developed by the res@ to collect demographic
information from respondents, and it provides biodata® ondents based on four factors:

gender, age, educational qualifications, and years of eXpesrience.

Section B: Research Data Management Q&s scale, which Indicates how the librarians

manage the data in the libraries for @bility by students, has four-point Likert type scale

ch

are: data creation, data processing, data analysis, data

which are: Strongly Agree = 3, Disagree = 2, Strongly Disagree = 1. The scale
covers six dimensions

preservation, data&a&my and data reuse. The research instrument was adapted'. Cronbach

Alpha will b d.

Sectio%gata Literacy scale, which indicates how impactful the data and information
acquired are on the students, also has four-point likert type scale which are: Strongly Agree = 4,
Agree = 3, Disagree = 2, Strongly Disagree = 1. The scale has 3 sub-variables with each
variable having two dimensions. The dimensions of data collection are data discovery and

data source. The dimensions of data evaluation are data tools and data interpretations while the
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dimensions of data application are critical thinking and data ethics. The instrument was

adapted from an exsiting study. 2.
3.5  Validity of Research Instrument

The instrument's items acquired through a survey of related literature and adglt\ions of
field of

questionnaires used by other researchers. The supervisor and other speciali@h

information management provided the necessary input on both the fa%@ntent validity.

Corrections were integrated into the final questionnaire before it w, dnil istered on the study
3.6  Reliability of the Instrument §

The researcher run the questionnaire throu@{iability test to ensure that all of the items

participants.

assessing each variable in the study a@@en‘t. The instrument's reliability was tested in a

pilot study with 30 copies of th{e/

Kenneth Dike Library, Ul wt@’not part of the population of the study. The result of the

onnaire which were administered on librarians in

reliability test reveale ach’s alpha score of 0.721 for the Data literacy scale and 0.832
for the Data M ent Service Scale. These scores show that the research instrument is

reliable for t@ or which it was designed
3.7 %hod of Data Collection

The Department of Information Management, Lead City University, will provide a letter of
introduction and a project attestation form, which was utilized to request authorization to

conduct the survey from the management of the ten university libraries in Lagos State. A two-
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day training session was held for five (5) research assistants to help with questionnaire
administration, retrieval, and initial sorting. The researcher and research assistants engage with
the institution's HR department to protect the anonymity of their responses while also advising
them on the importance of adequate responses and the benefits embedded in the study's
findings. The librarians of the ten university libraries in Lagos State, Nigeria, \WQ\@IVGH a
3.8  Methods of Data Analysis $\
The data was analyzed using descriptive and 1nferent@1cs by the researcher. For

research questions one to four, descriptive statistics l«\ equency distribution, standard

total of 99 copies of the questionnaires.

deviation, and percentage) was used. The four nul\hygetheses will be tested using regression
analysis. All hypotheses in the study were§d at a significance level of 0.05. Statistical

Package and Service Solution (SPSS) jo1 25 was used to analyze the data collected for the
thesis. \<§/2
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Chapter Four
Results and Discussion of Findings

This chapter presents the results of the empirical data collected in the course of this study. A
structured questionnaire was used for the purpose of data collections. Ninety-nine (99) copies
of the research questionnaire was administered to the respondents. However, &Q e copies
were fully filled and returned. This represents 85.8% return rate which i sidered adequate
for generalization. The analysis is done in line with the resear&es\;%s and hypotheses.

Discussion of findings is also done against the background@g iterature reviewed in this

8
S
S

study.
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4.1 Demographic Information

Table 4.1 Demographic Information of the Respondents

Items Frequency Percentage
Gender

Female . 32 37.6

Male 53 62.4 \V\
Total 85 100.0 ®
Age Range %\%
20-25 2 2.

26-30 13 ’Sé\\
31-35 19 @ZA

36-40 23 \&V 27.1

4145 8 ® 9.4

46 AND ABOVE 20 \ 23.5

Total 85 (\’\ 100.0
Academic Qualification: Fre@sc?’ Percentage
Bachelor’s Degree % e 24.7
Master's Degree \\Qﬂ 58.8

Ph.D. Q 14 16.5

Total @ 85 100.0

Years of Experi ’S\

5-10 @ 27 31.8

11-15 Q 20 23.5

16-20 Q 23 27.1

21-25 8 9.4

26-30 7 8.2

Total 85 100.0

Source: Fieldworks, 2022.
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Table 4.1 presents the demographic distribution of the respondents. The table shows that 32
(37.6%) of the respondents were Female while 53 (62.4%) were Male suggesting that more
male librarians were involved in research data management services than female librarians.
Furthermore, the age distribution of the respondents shows that 2 (2.4%) were between 20-25
years, 13 (15.3%) were between 26-30; 19 (22.4%) were between 31-38years; 23
(27.1%)were between 36-40 years while 8 (9.4%)were between 41-45y: ﬁ&ge and 20
(23.5%) were aged between 46 years and above. This shows that there 4 d of youths and
older librarians in the study sample. In term of academic qu&@(ions, 21 (24.7%)of the
respondents reported that have Bachelor’s Degrees, 50 (5 Master's Degree while 14
(16.5%) of the respondents indicated that they have @ he experience of the respondents
was also analysed. It can be seen that 27(31.8% % respondents have work experience of
between 5-10 years, 20 (23.5%) have@ experience of between 11-15 years, 23
(27.1%)have work experience of betwesn J6-20 years, 8 (9.4%) 21-25, while 7 (8.2%) of the

respondents have work experien&é,&mween 26-30 years.

4.2 Presentation {J%erch Questions

4.2.1. Researc on One: What is the level of Research Data Management Services of

lerarlan iversity Libraries in Lagos State, Nigeria.
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Table 4.2: Level of Research Data Management Services of Librarians in University

Libraries in Lagos State, Nigeria.

Items Strongly  Agree Disagree Strongly = Mean
Agree Disagree
Data Creation
It is easy to locate and use data 42 40 2 1 3.45
sources (49.4%) 47.1%)  (2.4%) °
Library provide an Institution 44 31 4 3.33
repository for data management (51.8%) (36.5%) (4 7%) @A
Library offers guidance on data 15 46 2.86
documentation standards e.g. creating (17.6%) (54.1%) (4 7%)
metadata
Weighted Mean \ 3.21
Items Strongly Agr @sagre Strongly Mean
Agree Disagree
All electronic documents are easily 37 - 3.39
processed (43.5% 0) (4.7%)
Available ICT facilities are used 47 % 8 - 3.81
effectively for processing of data (55@5\ (34.1%) (9.4%)
There are laid down information ﬁbﬁ 37 13 - 3.26
management procedure by the scho (43.5%) (15.3%)
management e.g. format of documen %
Documents  produced are u%\ 27 10 - 3.45
properly proof read and cross %d (56.5%) (31.8%) (11.8%)
before release
Weighted Mean 3.47
Data Analysis g
I have the ab1ht ze current 33 50 2 - 3.36
research (38.8%) (58.8%) (2.4%)
I have the ‘ to use digital 42 42 1 - 3.48
technologies fef+esearch planning (49.4%) (49.4%) (1.2%)
I have s mastery in working with 37 46 2 - 3.41
scienti crature  and ability to (43.5%) (54.1%) (2.4%)
compile
I have skills to apply digital 42 39 4 - 3.45
technologies to solve a specific research (49.4%) (45.9%) (4.7%)
problem
Weighted Mean 3.43

Decision Rule: 1.00 — 1.49 (Very low), 1.50 — 2.49 (Low), 2.50 — 3.49 (High), 3.50 — 4.00 (Very High)

Source: Field Survey, 2022
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Items Strongly Agree Disagre Strongly Mean
Agree e Disagree

Data Preservation

There are enough data storage facilities 42 26 17 - 3.29

or specific institutional data (49.4%) (30.6%) (20.0%)

Availability of skilled staff to assist 25 47 13 - 3.14

researchers with data storage and (29.4%) (55.3%) (15.3%)

preservation techniques

Data are stored in traditional formats(e.g 37 42 6 %\ 3.36

text documents, spreadsheets, graphics (43.5%) (49.4) (7.1%) <(/

and databases \Q'>

Data can be safely stored (determining 45 40 % 3.53

storage and back-up options for keeping (52.9%) (47.1%) 4\\ \

your data secure) (_>

Weighted Mean ® 3.33

Data Sharing \\\\

Library has helpful data repositories for 37 N\ 14 - 3.27

data sharing (43.5%) 0%)  (16.5%)

After processing data are released é 44 12 - 3.20

almost immediately they are requested @3{ (51.8%) (14.1%)

for

Documents needed are easily re E@J 34 7 - 3.44

and disseminated to where requ &{ 1.8%) (40.0%) (8.2%)

Majority of data is ed 13 39 33\ - 2.76

electronically Q (15.3%) (45.9%) (38.8)

Weighted Mean Q 3.17

Data Reuse QJ

University libr. ﬂlpw us to archive 18 33 34 - 2.81

research data‘@re use (21.2%) (38.8%) (40.0%)

Data are I easy retrieval 45 28 11 - 3.40
§ (53.6%) (33.3%) (13.1%)

Unused dafa are disposed off 7 17 58 3 2.33

(8.2%) (20.0%) (68.2%) (3.5%)

Data contents are effected before 6 41 37 1 2.61

disposal or recycling (7.1%) (48.2%) (43.5%) (1.2%)

Weighted Mean 2.79

Grand Mean 3.23

Decision Rule: 1.00 — 1.49 (Very low), 1.50 — 2.49 (Low), 2.50 — 3.49 (High), 3.50 — 4.00 (Very High)

Source: Field Survey, 2022
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Table 4.2 presents the responses on the level of research data management services of
librarians in university libraries in Lagos State, Nigeria. Research data management services in
this study is measured by data creation, data processing, data analysis, data preservation, data
sharing and data reuse. From the responses to the metrics of data creation, it can be seen that
42 (49.4%) of the respondents strongly agreed that it is easy to locate and use d@ources,
40(47.1%) agreed, 2(2.4%) disagreed and 1(1.2%) respondent strongly di %‘to this. On
the average, the perception of the respondent that it is easy to locate a a sources has a
mean score of 3.45. Also, 44(51.8%) of the respondents stro@’\%(eed that their library
provide Institution repositories for data management, 31(36: greed, 4 (4.7%) disagreed
and 6 7.1%) respondent strongly disagreed to this ﬁ average, the perception of the
respondent that that their library provide Instit{&positories for data management has a
mean score of 3.33. In the same vein, 15(@0 of the respondents strongly agreed that their
library offers guidance on data do tion standards e.g. creating metadata, 46(54.1%)
agreed, 19(22.4%) disagreed and\fé?ﬁ) of the respondent strongly disagreed. On the average,
the perception of the re@n that that their library offers guidance on data documentation

standards e.g. cr@&g@e

weighted me@l indicating a high level of data creation practice among the respondents.

adata has a mean score of 2.86. Overall, data creation has a

On th of data processing, 37(43.5%) of the respondents strongly agreed that all

electronic documents are easily processed, 44(51.8%) agreed to this while, 4(4.7%) disagreed
to the statement. On the average, the perception of the respondent that all electronic documents
are easily processed has a mean score of 3.39. Also, 47(55.3%) of the respondents strongly

agreed that available ICT facilities are used effectively for processing of data, 29(34.1%)
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agreed to this while 8(9.4%) disagreed to the statement. On the average, the perception of the
respondent that available ICT facilities are used effectively for processing of data has a mean
score of 3.81. Furthermore, 3(41.2%) of the respondents strongly agreed that there are laid
down information management procedure by the school management e.g. format of document,
37(43.5%) agreed to this while 13(15.3%) disagreed to the statement. On the &ge, the
perception of the respondent that there are laid down information manage %@cedure by
the school management e.g. format of document has a mean sco 26. Overall the

weighted mean score of data processing as a construct of researcb@m@magemen‘[ services is

3.45. this is indicating that data processing is highly practi&@h)libraries.

The third construct of research data managemen @es examined in this study is data
analysis. The responses show that 33 (38. 8%)&‘[‘\@6 respondents strongly agreed they have the
ability to analyze current research, 50 8gbdgreed to this while 2(2.4%) disagreed to the
statement. On average, the perce&z/ e respondent that they have the ability to analyze
current research has a mean% 3.36. In addition, 42 (49.4%) of the respondents strongly
agreed to have the ab i@ se digital technologies for research planning, 42 (49.4%) also
agreed to this w, 2%) disagreed to the statement. he average, the perception of the
respondent t have athe bility to use digital technologies for research planning has a
mean Q f 3.48. Furthermore, 37(43.5%) of the respondents strongly agreed have the skills
mastery in working with scientific literature athe nd ability to compile lists, 46(54.1%)agreed
to this while 2(2.4%) disagreed to the statement. the average, the perception of the respondent
that they have skills mastery in working with scientific literature and ability to compile lists has
a mean score of 3.41. Furthermore, 42(49.4%) of the respondents strongly agreed have the
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skills to apply digital technologies to solve a specific research problem, 39(45.9%) agreed to
this while 4(4.7%) disagreed to the statement. On the average, the perception of the respondent
that they have skills to apply digital technologies to solve a specific research problem has a
mean score of 3.45. Overall, the weighted mean score for data analysis is 3.43 which also

indicate a high level of data analysis practice in the library.

On the aspect of data preservation42(49.4%) of the respondents str né)&med that to

availability of skilled staff to assist researchers with data storage and rvatlon technique,
26(30.6%) agreed to this while 17(20.0%) disagreed to the %q t. On the average, the
perception of the respondent that there are enoug@orage facilities or specific
institutional database has a mean score of 3.29. same vein, 25(29.4%) of the
respondents strongly agreed that there are en ata storage facilities or specific institutional
database, 47(55.3%) agreed to this whil 1@%) disagreed to the statement. On the average,
the perception of the respondent ailability of skilled staff to assist researchers with
data storage and preservati ques has a mean score of 3.14. Also, 37(43.5%) of the

respondents strongly 2 at data are stored in traditional formats (e.g text documents,

spreadsheets, gr s afid databases, 42(49.4) agreed to this while 6(7.1%) disagreed to the
statement. O% erage, the perception of the respondent that data are stored in traditional
forma xt documents, spreadsheets, graphics and databases has a mean score of 3.36.
Similarly, 45(52.9%) of the respondents strongly agreed that data can be safely stored

(determining storage and back-up options for keeping your data secure), 40(47.1%) also agreed

to this. On the average, the perception of the respondent that data can be safely stored
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(determining storage and back-up options for keeping your data secure), has a mean score of

3.53. Overall, the weighted Mean for data preservation is 3.33.

Table 4.2 also shows the responses to the statement on data sharing. The responses show that
37(43.5%) of the respondents strongly agreed that their library has helpful data repositories for

data sharing, 34(40.0%) also agreed while 14(16.5%) disagreed to this. On t@’bge, the

perception of the respondent that their library has helpful data repositorie @‘a sharing has

e
\

a mean score of 3.27. Also, 29(34.1%) of the respondents strongly @ after processing,
1.8%) also agreed while

data are released almost immediately they are requested for(tl_%&
12(14.1%) disagreed to this. On the average, the pe@f the respondent that after
processing, data are released almost immediately t \requested for has a mean score of
3.20. Also, 44(51.8%) of the respondents s@ agreed that documents needed are easily
retrieved and disseminated to where requested,,34(40.0%) also agreed while 7(8.2%) disagreed
to this. On the average, the pecht{/ the respondent that Documents needed are easily
retrieved and disseminated ?ﬁﬁe requested has a mean score of 3.44. Furthermore,
13(15.3%) of the r ts strongly agreed that majority of data is disseminated
electronically, 3 .9%) also agreed while 33 (38.8) disagreed to this. On the average, the
perception o spondent that majority of data is disseminated electronically has a mean
score Q% Overall, the weighted Mean for data sharing is 3.17. This also suggests a high

level of data sharing among the libraries.

Table 4.2 also shows the responses for data reuse. It can be seen that of 18(21.2%) of the
respondents strongly agreed that the university library allow its staff to archive research data

for future use, 33(38.8%) agreed to this while 34 (40.0%) disagreed. On average, the
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perception of the respondent that the university library allows its staff to archive research data
for future use has a mean score of 2.81. In addition, 45 (53.6%) of the respondents strongly
agreed that data are stored for easy retrieval, 28(33.3%) agreed to this while 11(13.1%)
disagreed. On average, the perception of the respondent that the university library allows its
staff to archive research data for future use has a mean score of 3.40. Also, 7(8%2%) of the
respondents strongly agreed that unused data are disposed off17(20.0%) a \his while
58(68.2%) disagreed and 3(3.5%) strongly disagreed. On average,@g ception of the
respondent that unused data are disposed off has a mean scoreﬁz\&&‘ This is a low mean

score indicating that unused data are not disposed off in the{(/ 1

\

Also, 6(7.1%) of the respondents strongly agreed %\

recycling, 41(48.2%) agreed to this while 37(4875%) disagreed and 1(1.2%) strongly disagreed.

tents are vetted before disposal or

On average, the perception of the resp dgbat data contents are vetted before disposal or
recycling has a mean score of 2.6¥. a moderate mean score indicating that the practice
is not highly followed. Ova%\t?sfweighted Mean for data reuse is 2.79 which indicate a
moderate level of dat @AISO the grand mean for research data management services is
3.23 which can beltaken To mean that there is a high level of research data management among

the respondingisfitutions.

N
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4.2.2 Research Question Two: What is the level of data collection (data discovery and
data sources) approach by librarians in university libraries in Lagos State, Nigeria?

Table 4.3 Level of Data Collection approach by Librarians in University Libraries In
Lagos State, Nigeria

Items Strongly Agree Disagree  Strongly Mean
Agree Disagree

Data collection V\

I  have knowledge and 42 39 3.44
understanding of data (49.4%) (45.9%) (3 5%) @/

I usually perform data 29 44 \ 3.13
exploration (34.1%) (51.8%) (7 1%) %)

I know how to identify useful 40 36 7 *\\\2 3.34
data (47.1%) (42 4%) @ (2.4%)

I assess sources of data for 33 - 3.29
trustworthiness (39.8%)

I critically evaluates quality of 14

(49 0/ 8%
; 3.14

datasets for errors (16 5%) %\ (2 4%)

I know how to collect relevant
data

(48. 2%)(%’5 0.6%) (1 2%)

3.47

Weighted Mean Q 3.30
P2 }

Decision Rule: 1.00 — 1.49 (Very 1 )\,(/ —2.49 (Low), 2.50 — 3.49 (High), 3.50 — 4.00 (Very High)
Source: Field Survey, 2022 03&
N

Table 4.3 present d n the data collection approach adopted by the respondents. the
responses sh 42(49.4%) of the respondents strongly agreed they have knowledge and
under %data 39(45.9%) agreed to this while 3(3.5%) disagreed and 1(1.2%) strongly
dlsagreed On average,the perception of the respondent that they have knowledge and
understanding of data has a mean score of 3.44. This is a high mean score indicating that the

practice is highly followed. In the same table, it can be seen that 29(34.1%) of the respondents

strongly agreed they usually perform data exploration, 44(51.8%) agreed to this while 6(7.1%)
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disagreed and 6(7.1%) strongly disagreed. On average, the perception of the respondent that
they usually perform data exploration has a mean score of 3.13. This is a high mean score
indicating that the practice is highly practiced. Furthermore, 40(47.1%)of the respondents
strongly agreed they know how to identify useful data, 36(42.4%) agreed to this while

7(8.2%)disagreed and 2(2.4%)strongly disagreed. On average, the perception of th@onden‘[

%mean score

that they know how to identify useful data has a mean score of 3.34. This i
indicating that the skill is high among the respondents. Also, 33 (39.
strongly agreed they always assess sources of data for trustword(@%\ﬂ (49.4%) agreed to
this while 9 (10.8%) disagreed. On average, the perceptio %ﬁ spondent that they always
assess sources of data for trustworthiness has a mea ¢of 3.29. This is a high mean score
indicating that the practice is common among_t e%ondents. In addition, 14(16.5%) of the
respondents strongly agreed they always@;(: lly evaluates quality of datasets for errors,
69(81.2%) agreed to this while disagreed. On average, the perception of the
respondent that they always criti%aluate quality of datasets for errors has a mean score of
3.14. This is a high mea Qe Elicating that the practice is common among the respondents.
Finally, 41(48.2%&%espondents strongly agreed they know how to collect relevant data,
43(50.6%) a this while 1(1.2%) disagreed. On average, the perception of the
respon %ey know how to collect relevant data has a mean score of 3.47. Overall, the
weighted thean for data collection is 3.30. This indicated a high level of data collection practice

among the respondents.
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4.2.3 Research question three: What Is the Level of Data Evaluation (Data Tools and
Data Interpretation) Approach by Librarians in University Libraries in Lagos State,
Nigeria?

Table 4.4: What Is the Level of Data Evaluation (Data Tools, And Data Interpretation)
Approach by Librarians in University Libraries in Lagos State, Nigeria?

Items Strongly Agree Disagree  Strongly Mean
Agree Disagree

I have knowledge of data 28 52 5 - N\ 327

analysis tools (32.9%) (61.2) (5.9%) @(/

I know how to select 30 48 7 %\ 3.27

appropriate data analysis tools  (35.3%) (56.5%)  (8.2%)

I know how to apply data 28 50 7 4\\\- 3.25

analysis tools (32.9%) (58.8%)

I know how to read and 30 49 %ﬁiﬁ - 3.31
N2
5
)

understand tables and graphs (36.1%) (59.0%

I know how to identify key 34 46 - 3.34

points and integrate (40.0%) ) (5.9%

I know how to identify 29 Sﬁ 5 - 3.28

discrepancies within the data (34.1%)(\ 0.0%)  (5.9%)

Weighted Mean QV 3.29
P

Decision Rule: 1.00 — 1.49 (Very low)N. —2.49 (Low), 2.50 — 3.49 (High), 3.50 — 4.00 (Very High)
Source: Field Survey, 2022 O‘K/

Table 4.4 presents data @ dat‘a evaluation practice among the respondents. The responses
show that 28 (32. gﬁﬂe respondents strongly agreed they have knowledge of data analysis
tools, 52 (61 eed to this while 5 (5.9%) disagreed. On average, the perception of the
respo t they have knowledge of data analysis tools has a mean score of 3.27. This is a
high mean score indicating that the respondents are highly skilled in data analysis tools.
Similarly, 30(35.3%) of the respondents strongly agreed they know how to select appropriate
data analysis tools, 48(56.5%) agreed to this while 7(8.2%) disagreed. On average, the

perception of the respondent that they know how to select appropriate data analysis tools has a
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mean score of 3.27. This is a high mean score indicating that the respondents are highly skilled
in data analysis tools. Also, 28(32.9%) of the respondents strongly agreed they know how to
apply data analysis tools, 50 (58.8%) agreed to this while 7(8.2%) disagreed. On average, the
perception of the respondent that they know how to select appropriate data analysis tools has a

mean score of 3.25. This is a high mean score indicating that the respondents are h@skilled

N
&

In relation to data interpretation, 30(36.1%) of the respondents stron. ly%ed they know how

in the application of data analysis tools.

to read and understand tables and graphs, 49(59.0%) agreed t(?_hS)s\w he 4(4.8%) disagreed.
On average, the perception of the respondent that they knowNfow to read and understand tables
and graphs has a mean score of 3.31. This is a high ore indicating that the respondents
are highly skilled in reading and understandi&“(;\des and graphs. In the same vein, 34(40.0%)
of the respondents strongly agreed they n@w to identify key points and integrate, 46(54.1)
agreed to this while 5(5.9%) disagree average, the perception of the respondent that they
know how to identify key pg&%hﬁ integrate them has a mean score of 3.34. This is a high
mean score indicating Q.respondents are highly skilled in identifying and integrating key
research ﬁnding@a , 29(34.1%) of the respondents strongly agreed they know how to

identify disc@

avera g:rception of the respondent that they know how to identify discrepancies within

¢s within the data, 51(60.0%) agreed to this while 5(5.9%) disagreed. On

the data has a mean score of 3.28. This is a high mean score indicating that the respondents are

highly skilled in identifying within the data. Overall, the weighted mean of data evaluation is

3.29. This indicate the that level of data evaluation skill among the respondent is high.
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4.2.3 Research Question four: What is the Level of Data Application (Critical Thinking,
And Data Ethics) Approach by Librarians in University Libraries in Lagos State, Nigeria?

Table 4.5: What is the Level of Data Application (Critical Thinking, And Data Ethics)
Approach by Librarians in University Libraries in Lagos State, Nigeria?

Items Strongly Agree Disagree  Strongly Mean
Agree Disagree

I am aware of challenges 18 66 1 - \VQQO

associated with data (21.2%) (77.6%)  (1.2%)

I think critically when working 25 59 - - b 3.30

with data (29.8%) (70 2%) %\

I believe there are high level 37 2 341

issues associated with use of (43.5%) (54 1%) (2 \

data

I am aware of legal and ethical 47 3.53

issues associated with data (55.3%) (42 % %

I usually read ethical issues 26 § 3.21

associated with data before use (30 6) (9 4%)

I apply and work with data in %ﬁ;\ 3.38

an ethical manner (43 5%) \ 0.6%) (5 9%)

Weighted Mean 3.39

Grand Mean Wracy of librarians 3.32
N\

Decision Rule: 1.00 — 1.49 (Ve 10WN§0 2.49 (Low), 2.50 — 3.49 (High), 3.50 — 4.00 (Very High)
Source: Field Survey, 202

Table 4.5 presents the&) f data application (critical thinking, and data ethics) approach by
librarians in u 1“[ libraries in Lagos state, Nigeria. The responses show that 18 (21.2%)of
the respo ts\strongly agreed they are aware of challenges associated with data, 66 (77.6%)
agreed%us while 1(1.2%)disagreed. On average, the perception of the respondent that they
are aware of challenges associated with data has a mean score of 3.20. This is a high mean
score indicating that the respondents are highly aware of challenges associated with data.
Similarly, 25(29.8%) of the respondents strongly agreed they think critically when working

with data, 59(70.2%) also agreed to this while no one disagreed. On average, the perception of
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the respondent that they think critically when working with data has a mean score of 3.30. This
is a high mean score indicating that the respondents are always thinking critically when
working with data. Also, 37(43.5%) of the respondents strongly agreed they believe there are
high level issues associated with use of data, 46 (54.1%) agreed to this while 2 (2.4%)
disagreed. On average, the perception of the respondent that there are high %el issues
associated with use of data, has a mean score of 3.41 . This is a high mean s@%’c\aﬁng that

the respondents are highly aware that there are high level issues associa@q use of data.

In the same vein, 36(42.4%) of the respondents strongly agreed @g\be \are aware of legal and
ethical issues associated with data, 47(55.3%) agreed @}twhile 2(2.4%) disagreed. On
average, the perception of the respondent that there \1 ethical issues associated with data,

has a mean score of 3.53. Likewise,26(30.6 e respondents strongly agreed they usually

e respondent that they usually read ethical issues

read ethical issues associated with dat b® use,51(60.0%) agreed to this while 8(9.4%)
disagreed. On average, the perceg{z@h

associated with data before wa‘ mean score of 3.21. Also, 37(43.5%) of the respondents
strongly agreed they work with data in an ethical manner,43(50.6%) agreed to this
while 5 (5.9%) 6&& On average, the perception of the respondent that they apply and
work with da ethical manner has a mean score of 3.38. Overall, the mean score for all

the m to measure data application has a mean score of 3.39

In identifying the level of data literacy of the respondents, the average of the weighted means
of Data Collection, data evaluation and data application is calculated to obtain a grand mean of
3.33. Based on the decision rule adopted in this study, the level research data literacy among

the responded is adjudged to be high.
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4.3: Presentation of Research Hypotheses
4.3.1 Hypothesis 1: There will be no Significant Influence of Data Collection On Research
Data Management Services by Librarians in University in Lagos State, Nigeria.

Table 4.6 (a-c): Influence of Data Collection On Research Data Management Services by
Librarians in University in Lagos State, Nigeria

Model Summary %\V\

Model R R Square Adjusted R Std. Error of %\Q}

Square the Estimate

1 609 371 363 29737 ,\ \
R

a. Predictors: (Constant), Data Collection @)
ANOVA?® %\

Fa\

Model Sum of df '\\ ean F Sig.
Squares o Q > Square
1 Regression  4.321 4.321 48.859 .000°

Residual 7.340 \<§/283 088
Total 11.@\ . 84

a. Dependent Variable: Research Data Management

b. Predictors: (Constant), Data Collection

Q\l
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Coefficients

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
A
1 (Constant) 1716 220 768000
Data Collection 460 .066 .609 %\QE%O .000
A\

a. Dependent Variable: Research Data Management ’\\ N S

Table 4.6a-c presents the results of the simple regress@%l\ysis for the influence of data
collection on research data management services \rians in university in Lagos State,
Nigeria. From the results in Table 4.4a, collection has a positive and significant
relationship with the research data manag@( services by librarians in university in Lagos
State, Nigeria (R = 0.609, p<0.05) efficient of determination (Adj. R?) of 0. 363 shows
that job satisfaction explain{.?ﬁ’ f the changes in research data management services by
librarians in universitgd gos State, Nigeria, while the remaining 63.4% variation in

research data m %

explained by riables not considered in this study.

t services by librarians in university in Lagos State, Nigeria is

Table % presents the results of ANOVA (overall model significance) of regression test
which revealed that data collection has a significant influence research data management
services by librarians in university in Lagos State, Nigeria. This can be explained by the F-

value (48.859) and low p-value (0.000) which is statistically significant at 95% confidence
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interval. Hence, the result posited that data collection has a significant influence on research

data management services by librarians in university in Lagos State, Nigeria.

Furthermore, the results of regression coefficients in table 4.6c, revealed that at 95%
confidence level, a unit change in data collection will lead to a 0.460 increase in the research
datamanagement services by librarians in university in Lagos State, Nigeria '%hat all
other factors are held constant. On the strength of this result (Adj. R’= 0.3 3)=48.859,
p= 0.000), this study rejects the null hypothesis one (Hol) which at&t there will be no

. . : : \ .
significant relationship between data collection and research (data, management services by

Librarians In University in Lagos State, Nigeria &(/l;

4.3.2 Hypothesis 2: There will be no Significan nce of Data Evaluation On Research

Data Management Services by Librarians it@ity in Lagos State, Nigeria.

4.7 (a-c): Influence of Data Eva % On Research Data Management Services by

Librarians in University in& te, Nigeria.

odel Summa Q ‘
Model S W«QJQ

Model R .\ >\R Square Adjusted R Std. Error of

1

Square the Estimate
&

.509 .503 26262
a. Predictors: (Constant), Data Collection
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ANOVA

Model Sum of df Mean F Sig.
Squares Square
1 Regression  5.935 1 5.935 86.056 .000P
Residual 5.725 83 .069
Total 11.660 84 %\Q y
4

a. Dependent Variable: Research Data Management

b. Predictors: (Constant), Data Evaluation %
c’_)\ :
Coefficients® @

Model Unstandardized \_"~ Standardized t Sig.
Coefficients IA&, Coefficients
B (\'Qd‘ ror Beta
1 (Constant) 1.553 184 8.457 .000
Data Evaluation .5 <(/ .055 713 9.277 .000

a. Dependent Variabl¢™R&sedrch Data Management

Table 4.5a-c pres&qhﬁlresults of the simple regression analysis for the influence of data
evaluation o@h data management services by librarians in university in Lagos State,
Nigeri the results in Table 4.4a, data evaluation has a positive and significant
relationship with research data management services by librarians in university in Lagos State,
Nigeria (R = 0.713, p<0.05). The coefficient of determination (Adj. R2) of 0.503 shows that
data evaluation explains 50.3% of the changes in research data management services by

librarians in university in Lagos State, Nigeria, while the remaining 49.7% variation in
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research data management services by librarians in university in Lagos State, Nigeria is

explained by other variables not considered in this study.

Table 4.5b presents the results of ANOVA (overall model significance) of regression test
which revealed that data evaluation has a significant influence on research data management
services by librarians in university in Lagos State, Nigeria. This can be explai the F-
value (86.056) and low p-value (0.000) which is statistically signiﬁcar% % confidence
interval. Hence, the result posited that data evaluation has a significan ence on research

data management services by librarians in university in Lagos Sfate;\Nigeria.

A
In addition, the results of regression coefficients in tab e‘ﬁi\%(g(evealed that at 95% confidence
level, a unit change in job satisfaction will 16@ 0.512 increase in the research data
management services by librarians in uniy, % Lagos State, Nigeria, given that all other
factors are held constant. On the stren@%is result (Adj. R’= 0.503, F(1, 83)= 86.056, p=
0.000), this study rejects the nkl\, thesis two (Ho2) which states that there will be no

significant relationship be@ data evaluation and research data management services by

librarians in universit)@os State, Nigeria.

g
N}
$
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4.3.3 Hypothesis Three: There Will be no Significant Influence of Data Application On

Research Data Management Services by Librarians in University in Lagos State, Nigeria.

4.8 (a-c): Influence of Data Application On Research Data Management Services by

Librarians in University in Lagos State, Nigeria.

Model Summary ® Z
Model R R Square Adjusted R Std. Error of @Q}

Square the Estimate

1 7441 554 549 25031 \
¢ \ N
a. Predictors: (Constant), Data Application ®
ANOVA ®
AN

Model Sum of df \Nhaan Sig.
Squares Square
1 Regression  6.460 1& \‘ 6.460 103.099 .000P
Residual 5.200 &?% 063
Total 11 6

a. Dependent Variable: R ch Data Management
b. Predictors: (Com% ata Evaluation

Coefficients? @

Model Unstandardized Standardized T Sig.
Q Coefficients Coefficients
B Std. Error  Beta
1 (Constant) 17 249 2.873 .000
Data Application 754 .074 744 10.154 .000

a. Dependent Variable: Research Data Management
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Table 4.8a-c presents the results of the simple regression analysis for the influence of data
application on research data management services by librarians in University in Lagos State,
Nigeria. From the results in Table 4.4a, data application practices have a positive and
significant relationship with research data management services by librarians in University in

Lagos State (R = 0.744, p<0.05). The coefficient of determination (Adj. R?) of 0%2 shows

that data application practices explain 54.9% of the changes in resear%@nagemem

services by librarians in University in Lagos State, while the remair% % variation in

research data management services by librarians in University ia@gs\State is explained by

other variables not considered in this study. @

Table 4.6b presents the results of ANOVA (ove \el significance) of regression test
which revealed that data application practig&s a significant influence on research data
management services by librarians in U i&@\iy in Lagos State. This can be explained by the
F-value (103.099) and low p-value’( which is statistically significant at 95% confidence

interval. Hence, the result po@ﬁt data application practices has a significant influence on

research data managev@?vices by librarians in University in Lagos State.
In addition, th of regression coefficients in table 4.6c¢, revealed that at 95% confidence
%

level, a u@ ge in data application practices will lead to a 0.754 increase in the research
data m%ement services by librarians in University in Lagos State., given that all other
factors are held constant. On the strength of this result (Adj. R’= 0.549, F(1, 83)= 103.099, p=
0.000), this study rejects the null hypothesis three (Ho3) which states that there will be no
significant influence of data application on research data management services by librarians in

University in Lagos State
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4.3.4 Hypothesis Four: There Will Be no Significant Combined Influence of Data
Literacy Skills and Competences on Research Data Management Services Among
Librarians in University Libraries in Lagos State, Nigeria.

Table 4.9: Combined Influence of Data Literacy Skills and Competences On Research
Data Management Services Among Librarians in University Libraries in Lagos State,
Nigeria.

Model Summary

Model R R Adjusted R Std. Error %
Square Square Estimate %g

1 187° .619 .605 23425

£ \
a. Predictors: (Constant), Data Application, Data CollectioQ’_)Dc(a\Ebaluation

ANOVA? R \*&

Model Sum of df N F Sig.
Squares ~\ Seaare

1 Regression 7.215 3 \’\\2.405 43.831 .000°
9 055

Residual 4.445 Q
Total 11 .66(\<§/2 84
\

a. Dependent Variable: Re Data Management

b. Predictors: (ConstaQJ a Application, Data Collection, Data Evaluation

Coefficients?
AN
Model %v Unstandardized Standardized t Sig.
Coefficients Coefficients
Q B Std. Error  Beta

1 (Constant) 746 235 3.181 .000
Data Collection .008 .082 011 .100 921
Data Evaluation 260 .081 362 3.214 .002
Data Application  .481 107 475 4.496 .000

a. Dependent Variable: Research Data Management
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Table 4.7a-c presents the results of the multiple regression analysis for the combined influence
of data literacy skills and competences on research data management services among librarians
in university libraries in Lagos State, Nigeria. From the results in Table 4.7a, it can be seen that
data literacy skills and competences have a positive and significant relationship with research
data management services among librarians in university libraries in Lagos State, N%ﬁa. (R=
0.758, p<0.05). The coefficient of determination (Adj. R?) of 0.569 show, @a literacy
skills and competences jointly explains 56.9% of the variation in res a management
services among librarians in university libraries in Lagos State, &a\ while the remaining

53.1% variation research data management services amon @I\S in university libraries in

Lagos State, Nigeria is explained by other variables r\@ igated in this study.

Table 4.7b presents the results of ANOV rall model significance) of regression test
which revealed that data literacy skil @ompetences have a significant influence on
research data management servi ¢ librarians in university libraries in Lagos State,
Nigeria. This can be explai%b‘(he F-value (111.886) and low p-value (0.000) which is
Q\°

‘%' o confidence interval. Hence, the result posited that data literacy

statistically significan
skills and competénees significantly influenced the research data management services among

librarians in @ ty libraries in Lagos State, Nigeria.

Furthe%e, the results of regression coefficients in table 4.7c, revealed that data literacy
skills and competences has a significant relative effect on research data management services
among librarians in university libraries in Lagos State, Nigeria. Specifically, the analysis
showed that, at 95% confidence level, a unit change in data evaluationwill lead to a

0.260increase in the research data management services among librarians in university libraries
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in Lagos State, Nigeria, given that all other factors are held constant. Similarly, at 95%
confidence level, a unit change in data application will lead to a 0.481 increase in the research
data management services among librarians in university libraries in Lagos State, Nigeria,
given that all other factors are held constant. However, at 95% confidence level, a unit change
in data collection will lead to mere 0.008 increase in the research data managemegnt services
among librarians in university libraries in Lagos State, Nigeria, given that % actors are
held constant. As a result, of the independent variables examined, only % uation and data
application has a significant influence on the research data AK ement services among
librarians in university libraries in Lagos State, Nigeria. It '{éh?strength of this result (Adj.
R’= 0569, F(3,84)= 111.886, p= 0.000), this study reje null hypothesis four (Ho4) which
states that there will be no combined influence &%ned influence of data literacy skills and

competences on research data managemen@es among librarians in university libraries in

Lagos State, Nigeria, is rejected. @
4.4  Discussion of Findiux\/
The response to reseﬁrc estion one shows that the level of research data management
services amon @spondents is high with data indicating that they score high on all the
metrics (@%h data management services such as data creation, data analysis, data
preser\%\, data sharing, and data reuse. This finding is support be several other recent
studies across the world. A scholar pointed out that Libraries are offering research data
management support to their clients to help them cope with the information and data explosion

they currently face," as well as to meet open access publishing and funder requirements. This

ultimately necessitates the coordination and technical help of other campus service departments.
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High perception and awareness of libraries' roles and duties in RDM, as well as the obstacles

for Jordanian academic libraries in providing RDM services'.

The practice has particularly taken root in academic libraries in developing countries. This is

shown by the findings of a scholar who conducted a survey to measure the attitudes and

preparation of US and Canadian academic librarians toward RDM. The findi ?@ws that

research data management has become one of the routine library services iu@@em academic
N\

libraries. The study shows that librarians are now becoming aware t@&vance of offering

data serviceswith its potential of raising visibility of libraries an(li) 11 hs in near future. In an

examination on the impact of research data services WMacademic libraries?, the results

highlighted that libraries are providing advisory %’\&Sultancy services but not technical

services. \,\\

However, another study reported a ﬁn(%%ﬁrary to this study. The study concentrated study
reported that librarians have not @d\ total understanding about all aspects of research data
management and recom that libraries should focus their efforts more intently on
offering research data@ement services, such as by adding content to their websites and
providing bett tional and training programmes. The authors found variations in the
program %ervices offered by university libraries for data management. The high level
of reseateh)data management services reported in this study may therefore be because librarian

have limited knowledge of the scope of research data management.

The second research question focus on the extent to which the libraries perform research data

collection. It was found that the level of research data collection in the libraries is high with the
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librarians regularly carrying out data discovery and identifying data sources. The study found a
high level of data collection practice in the libraries. This is contrary to the findings of existing
studies. Several studies have reported that researchers are usually reluctant to submit their

research data, either to libraries or journal publishers®*>.

A study that covered the research data practice of 864 researchers in Austra@ﬁersities
reported that the data sharing was not a priority for them. It was found t [@ few of the
researchers have ever shared data with others researchers and non }%ubmitted research
data to institutional repositories*. The difference in data @%@g \practices among the
researchers is also highlighted in other studies®. The resea %are their datasets on request
or submit to the journals as supplementary content reviewed 88 websites of journals
covered by the Journal Citation Report @ and PubMed Central repository to get
information about the characteristics of the\supplementary material of 88 journals. Their study
reported that there were more ch%c(/ getting supplementary or additional material in the
first quartile journals. The s led that only the high impact journals mandate authors to
submit data as part o t‘Qubmlssmn process. Other journals are relaxed in this aspect. It

therefore means &at collection will be a difficult task for libraries and other information

centers’.

The th%esearch question focused on the data evaluation practice among the respondents.
This study found that the respondents rated themselves high on data evaluation indicating the
that level of data evaluation skill among the respondent is high. This is contrary to the finding
of a study which examined the data management practice among scholars in federal

universities in Southwest Nigeria. The study found that the level of research data management
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practices among the scholars needs a lot of improvement to ensure long-term access,
preservation and reuse of their research data® Another study however revealed that the level
skills among librarians is mixed. A study found that librarians in some Nieria federal
universities such FUT MlInna, FUT Akure, and FUT Owerri have the required skills to

effectively provide access to research data by means of standard metadata %n\eration,

S

The fourth research questions focused on the extent of data applic 10$as found that the

librarians in, while none in ATBU and MAUTECH have such skills’.

respondents rate themselves high on the aspect of data ap n. It was found that the
respondents applied a lot of critical thinking when dealin %ata and they also follow all
the ethical guidelines guiding the collection, storage; 1nat10n and use of data. This is also
supported by the study conducted on researc anagement in Nigerian federal universities
where is was found that majority of t eﬁ@}ties studied can effectively provide access to

research data!®, Another study als((/ that many librarians have to acquire more skills in

the area of research data rna agem thereby implying the observed level of data management

1s not available to the @G

The test of hy o@ ne revealed that data collection has a significant effect on research data
manage in\the libraries. This means that the effectiveness of research data management
depen& the efficiency of the data collection process resulting in quality input and output.
This is supported by a study conducted on research data management in Federal universities in
Northwest Nigeria. The study reported the efforts that librarian are making to collect data from

researchers in their institutions. The study found that librarians often engaged in collaboration,
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partnership, lobbying and advocacy to encourage researchers to submit their research data for

effective management and to make it accessible to others!!.

Similarly, the test of hypothesis two also led to the finding that data evaluation practice also
has a significant influence on research data management services among the respondents. It
signifies that the ability of library to properly evaluate data will enhanc %@h data
management services. On the other hand, when librarians fail to prope l@ate the data

available to the them, it will have negative effect on the research dat m&ment services
\

The test of hypothesis three revealed that data application al@ a significant influence on

research data management services in the library. Thi derstood in the sense that data

is
application deals with the manner and approach t@e of research data by librarians and
their clients. This is supported by the wor @earcher who emphasised the importance of
data literacy and data. This possible in%e nt of libraries in data-related activities has been
indentified early. For instance, s%r noted that the boundaries between published literature
and research data are dis A{ing, which gives opportunities for both librarians to create,
maintain, and develo@ated information resources!?. Scholars emphasized that libraries

have an opp@ create a new profile on campus as a partner in knowledge creation
1

because t@ convergence between data-intensive science, technological advances and the
expertis% librarians, which can make them more visible in the knowledge creation process.
Accordingly, librarians should be placed at all stages in the research planning process and
provide expertise in developing data management plans, identifying appropriate data

description and creating preservation strategies®,'3
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The fourth research hypothesis in this study examined the joint influence of data collection,
evaluation and application on research data management services in the libraries studied. It was
found that all of the variables have a combined influence on research data management
services in the library. However, data collection was found not to have a significant joint
influence on research data management services. This probably due to the fact that research

data management services have been categorised as active and passive @%\ of these

competencies are embodied in data literacy. Studies have shown the im: of data literacy

to librarian and researchers alike. Scholars are have even dev@étrategies to teach data

literacy, not only to undergraduates and researchers, but a ool children'* !> 16, This is

to show that data literacy can not overlooked in the c@ital information environment
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Chapter Five

Conclusion

This chapter concludes the study. It presents a summary of the finding derived from the data

collection and analysis. The findings are in line with the research objectives and gignifies the

correctness of the procedure followed in this study. ®

5.1 Summary of Findings %
| | | Q \
The findings of this study can be summarised as follows; (_>
1. The level of research data management services am@:respondents is high with data

indicating that they score high on all the metr \esearch data management services
such as data creation, data analysis, d&%(eservation, data sharing, and data reuse.
However, this should be contextualized\inythe sense that the librarians are providing data
management services based on@ed needs of the researchers they serve.

It was found that the I%}%search data collection in the libraries is high with the
librarians regularl @ g out data discovery and identifying data sources. This can be
understood f] e perspective that the librarian

It was als&md that the respondents rated themselves high on data evaluation indicating
the% el of data evaluation skill among the respondent is high.

The study found that the respondents rate themselves high on the aspect of data application.
It was found that the respondents applied a lot of critical thinking when dealing with data
and they also follow all the ethical guidelines guiding the collection, storage, dissemination

and use of data.
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5. The test of hypothesis one revealed that data collection has a significant effect on research
data management in the libraries.

6. Similarly, the test of hypothesis two also led to the finding that data evaluation practice
also has a significant influence on research data management services among the

respondents.

7. The test of hypothesis three revealed that data application also has a s'(s;@m\ influence

on research data management services in the library. %\

8. It was found that all of the variables have a combinedl({ ence on research data

management services in the library. However, data %lé;@ was found not to have a
significant joint influence on research data manag@:rvices.

5.2 Conclusion &%

The probability of libraries to remain rel a’\\ a changing world depend on their ability to
stay focused on their core mandate % is the support for the creation of new knowledge
through the use of existing knmm%f The attention of the world is shifting to research data
management due to the Itess of research data and the insight it provides for indepth
studies. However, )Q&éyl the case of information resources, there is explosion in the number

t Ql able and complex issues surrounding their collection, distribution and use.

of research d
While L@dy reported high level of research data management services and libraries in
Lagos &, available literature has suggested that research data management is a very wide
and complex activity that even libraries in the developed acknowledge that they have not
totally mastered the process of providing effective data management practices. It is therefore

imperative that Nigerian libraries and librarians acquire deeper understanding regarding the
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extent and scope of research data management services so that they can understand where to

improve.

5.3

Recommendations

In line with the findings and conclusions of this studies, the following recommendations are

considered necessary;

1.

Qg\l\agos state

There is a need for university management to ensure academic lib@/

develop a comprehensive policy to guide research data mana ervices. This is

essential to outline the scope depth and of research data@&ment services so that
these services can be better evaluated. (é&cj

The university management should encourage \%ans in academic libraries, Lagos
state should engage in collaboration wit&%rchers and gain their trust so that they
may submit their research data witk@ewations.

University management sh %pose academic librarians to regular training to
upgrade their skills in u§h€éﬁrious data management tools and how to evaluate all
types of research :

There is a g(g@yacademic libraries to domesticate all national and international laws

guidi Q:ollection and use of data. This should be made known to academic

E’ns that may need to apply them in their interaction with data users.
5.

re is a need for awareness and orientation programmes to sensitise researchers on
the importance of depositing their research data. This program should be organised by
the academic library in conjunction with department and faculties in the universities for

proper creation, processing, analysis, sharing and reuse of data.
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6. In addition, where possible, subject specialists should be assigned to deal with research
data in their area of expertise.

7. In order to ensure proper application of research data, librarians assigned to work with
research data should be well-versed in all relevant local and international copyright

%\actices are

8. Academic libraries should ensure that all research data manage@/

laws.
integrated and put under one supervisor so that inefﬁciency% aspect of data
management will not affect the overall efficiency of the sa@\ \

5.4 Contribution to Knowledge %

This study has made conceptual, empirical, and theqr \%on‘tributions to knowledge in the
field of information management in general and\libsagianship in particular. Conceptually, the
study has articulated various literature to @ conceptualise what is meant by data literacy
skills and data management services: udy has introduced useful metrics that can be used
to measure each of the concepts.\iﬁ,e{sktically, the study introduced two models in terms of the
Research Data Life Cyc@he‘Data Literacy Skills and Competency Model. These models

he da

have been validatedb ta collected and the result of this study. In addition, this study has

also collectef%a data that has never been collected before to provide empirical support to
researc anagement services in Lagos state academic libraries and the data literacy skills
of the &ians.

5.5 Suggestions for Further Studies

The study has covered academic libraries in Lagos state. However, the study can be expanded

to cover more states in Nigeria. Future studies can focus on the following;
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Influence of data literacy on data management services in academic libraries in North Central
Region of Nigeria.
Influence Institutional Support on Research data management services by academic libraries in

Nigeria.
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Lead City University, Ibadan
Faculty of communication and Information Sciences (FCIS)

Department of Information Management

Dear Respondent,

o

I am a Master’s student of the above-named institution gathering dati&{,

academic research on ‘Data Literacy and Research Data Manage@\ Librarians in

University Libraries in Lagos State, Nigeria’. To achieve thisA?\A\oRtimum cooperation is

needed; there is no right or wrong answers. All your re&&/ 11 be kept confidential and

used for academic research purpose only. %\
Thank you. 4\\%

SECTION gﬂfgraphic Information
\éﬁl

1. Gender: Male (), Fe&le‘0
2. Age:20-25( -30( ),31-35( ),36-40( ),41-45( ), 46 and above ( )

3. Educationa}éebBachelor’s degree () Master’s degree ( ) Ph.D ( )

4. Year@rience: 5-10(C ), 11-15(C ),16—-20( ),21-25( ),26 -30( )

NS
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SECTION B: Research Data Management Services of Librarians in University Libraries

in Lagos State, Nigeria.

The statement in this section concerns research data management services of librarians in the

university libraries in Lagos State, Nigeria. Using the four-point Likert scale provided below:

Please tick the appropriate choice that indicates your opinion on level of

Strongly Agree (SA) =4, Agree (A) = 3, Disagree (D) = 2, Strongl 'sa%r e (SD)=1

among users of your libraries.

@mlusion

S/N | To what extent are these factors exhibited in your li 2N SA D | SD
(</ 4 2 |1
\\\
Data Creation ]
1 It is easy to locate and use data sources Q\\
S\

2 Library provide an Institution reposit

Q\) SA D |SD
3 Library offers guidance owgcumentation standards e.g. creating

metadata .
Y

Data Processing SA D | SD

4 All electr@ﬁﬁcuments are easily processed
\\b
5 AvgitabIdJCT facilities are used effectively for processing of data
N
6 Tbe): are laid down information management procedures by the school
management. e.g. format of documents
7 Documents produced are usually properly proof read and cross —

checked before release.
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Data Analysis SA | A SD
8 I have the ability to analyze current research.
9 I have the ability to use digital technologies for research planning
10 | I have skills mastery in working with scientific literature and ability to
compile bibliographic lists.
11 | I have skills to apply digital technologies to solve a specific researcz%\‘? ~
p
roblem.
; &
Data Preservation \ [ SA | A SD
~\
12 | There are enough data storage facilities or specific in@o\m}\ data
storage solutions (Q\
A\ N
13 | Availability of skilled staff to assist researchersh\%v‘dtta storage and
reservation techniques
p q \\
14 | Data are stored in traditional formats (e‘.&?ﬂacuments, spreadsheets,
graphics, and databases) (\
15 | Data can be safely stored (deterdithing=§torage and back-up options for
keeping your data secure) <(
\ \
Data Sharing VY SA [ A SD
S\
16 | Library has help(ﬁ@ﬁrepositories for data sharing
17 | After proc inMata are released almost immediately they are
requeste %
R S\
18 Do%ehts needed are easily retrieved and disseminated to where
% ed.
19 | Majority of data is disseminated electronically
Data Reuse SA | A SD
20 | University library allow us to archive research data for future use
21 | Data are stored for easy retrieval
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22 | Unused data are disposed off

23 | Data contents are effected before disposal or recycling

SECTION C: Data Literacy of Librarians in University Libraries in Lagos State, Nigeria

i ; jibraries

The statement in this section is concerned with data literacy as observed in Und

in Lagos State, Nigeria. Using the four-point Likert scale prov1ded§g&)

appropriate choice that indicates your opinion on data literacy. &\ \

(\C'\
S/N | Data Collection Q, 7 SA [A |D |[SD
Data discovery %\
\

1 I have knowledge and understanding of NI

2 [ usually perform data exploration ( \\

3 I know how to identify usef%(%\)

Data Sources * SA |A |D | SD
L@ *

4 I assess sources O@M trustworthiness

5 I critically e&k quality of datasets for errors

@)

6 I kno collect relevant data
O\
‘E)aluatlon SA |A |D |SD
Data tools

7 I have knowledge of data analysis tools

8 I know how to select appropriate data analysis tools
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9 I know how to apply data analysis tools

Data Interpretation SA | A SD
10 | I know how to read and understand tables and graphs
11 | I know how to identify key points and integrate
12 | I know how to identify discrepancies within the data \7\

AN
Data Application (\(/( '
A\

Critical thinking NSA [A SD

13 | I am aware of challenges associated with data A\\ \
Za
14 | I think critically when working with data ({?’
NN\

15 | I believe there are high level issues assoc1ated\%\se of data

Data ethics \\) SA | A SD
16 | I am aware of legal and ethical 1ssue£ as§nc1ated with data
17 | T usually read ethical issues Wd with data before use
18 | I apply and work with data M ethical manner
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