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Responsiveness of  LIS Education and Research to the Fourth Industrial 

Revolution. African perspectives

OUTLINE

• WHAT IS FOURTH INDUSTRIAL REVOLUTION?

• WHAT ARE THE FRAMEWORKS?

� HOW DO WE GET THERE?

� WHAT CAN WE PROPOSE?  

� WHAT IS THE AGENDA?

� WHAT ARE OUR CONCLUSIONS ?
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http://www.slideshare.net/SD_Paul/science-and-technology-capacity-and-the-knowledge-society
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What is Fourth Industrial Revolution? Origin (Moon & Seol 2017:248)

Industry 4.0 is a German project that has amalgamated manufacturing

with IT and lead to the development of factories that are “smart,” and

efficient and adaptable (e.g. by help of CPS) to new technological changes

/demands.
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What is Fourth Industrial Revolution?

Klaus Schwab, Founder & 
Executive Chairman, World 
Economic  Forum 
distinguishes 4IR from other 
industrial revolutions:

“Fourth Industrial 
Revolution is building on 
the Third, the digital 
revolution that has been 
occurring since the 
middle of the last 
century. It is 
characterized by a fusion 
of technologies that is 
blurring the lines 
between the physical, 
digital, and biological 
spheres” ( Schwab 2016). 

Thus, it includes IoT, Cloud  computing ,Robotics, Artificial intelligence, Big data, 

Biotechnology, 3D printing Nanotechnology, Integration of the technology with the human 

body. https://www.youtube.com/watch?v=v9rZOa3CUC8

https://www.researchgate.net/figure/Technologies-for-industry-40_fig1_319944621

lan Blinder from Princeton University 

considers in his paper Education for The 

Third Industrial Revolution that for “adapting 

to the era of information students need to 

acquire an education which is not 

quantitative but specialized and qualitative, 

focusing on the demands of the moment. 

Therefore it is necessary a personalized 

education since we talk of much higher and 

more complex requisites, requiring 

innovation, inter Disciplinarity, 

networking”(Prisecaru 2017:59).Devesh Raj, SVP and Head of Strategy and 

Planning at Comcast-NBCU and Dries Buytaert, 

founder of Drupal and Chief Technology Officer 

of Acquia concern is that ….”Digitalization will 

enhance the great inequality existing now in a 

world where many states and areas have not 

even passed through the second and third 

industrial revolution. Robotics and artificial 

intelligence may drive the “dehumanization” 

of people lives, affecting unique values as 

empathy, sensitivity, creativity and inspiration 

and may also raise moral and ethical 

challenges”(Prisecaru 2017:60)

“There is a set of 17 Sustainable 

Development Goals, also known as the 

Global Goals, that were adopted by all 

countries in 2015 to “end poverty, 

protect the planet and ensure prosperity 

for all” and they cover poverty, hunger 

and food security, health, education, 

energy, water and sanitation, and they 

are linked to specific targets. 

Technological advancement may 

contribute to attaining these Global 

Goals”( Prisecaru 2017:60).

Carl Benedikt Frey and Michael A. 

Osborne estimated that “47% of jobs in 

the US will be in massive distress 

because Of the introduction Of 

computers, and other developed 

countries and emerging ones are in a 

similar situation” (Prisecaru 2017:59)
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KEYWORDS NUMBER OF 

APPEARANCE IN 5 092 

DOCUMENTS

Industry 4.0 2657

Internet of Things 721

Manufacture 680

Embedded Systems 650

Industrial Revolutions 530

Automation 458

Big data 372

Cyber Physical System 366

Process Control 266

Industrial Research 258

DATABASE: SCOPUS ( 2014-2019)

SEARCH TERM: 4TH INDUSTRAIL REVOLUTION OR INDUSTRY 4.0 OR FOURTH 

INDUSTRIAL REVOLUTION OR 4IR  - ABSRACT SEARCH

Kamble et al  2018:419
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What are the frameworks?
International response - WEF, Davos, 2016 (see Frasicau 2016), 
MDG, SDG, WSIS

Government response – government notices, policy and 
legislations (see http://www.polity.org.za )  

Institutional response – What is your university response?

Professional/discipline response – LIASA, IFLA, 

Faculty/Department, etc. (e.g. RCSW) – see UNILISA 2019, UJ 2019, 
IS conf. 2019, UP Capstone Carnegie 2019), Map/Audit Resources

Research, teaching and learning response– WoS, SCOPUS, GS, 
SABINET-SA-epublications, Technology-eg T+T/Khow+P+C

Employment response – competencies – creativity, critical 
thinking, problem solving, emotional intelligence

Personal response – self/CPD/learning, adaptability

Indexing – OCLC, Indexing languages, author ID

www.gpwonline.co.za
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Faculty of Health Sciences, University 

of Pretoria
“3D technology 

is allowing us 

to do things we 

never thought 

we could” 
Prof Mashudu Tshifularo

https://www.up.ac.za/media/shared/1/ed-3d-printed-ear-bones-11.zp170070.jpg

Professor Mashudu Tshifularo
Head of the Department of Otorhinolaryngology

How Do We Get There?
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PAST 
(see Ocholla and Bothma 2007) 

Colonial past

Negative:  invasion, war, servitude, divestment, racial 

segregation, colonialism, apartheid, illiteracy, poverty and 

the denigration of indigenous communities. 

Positive: development of some  infrastructure exploited 

by a few  today

Language - Africa to the world and the world to Africa-

Language-26 Anglophone, 29 Francophone, 5 Lucophone, 

7 Arabic speaking and 2 Spanish speaking.

Libraries and Library and information education 

institutions plays  a role.

PAST, cont.

� Growth of LIS Schools  from 1938 (SA), 1960s, 1980s-Ghana, Nigeria, 

Senegal and Uganda)

� LIS Education  Outside Africa

� Focus of LIS education and training -librarianship. 

� Major growth  LIS schools is noted in Anglophone Africa,  Francophone 

and Arabic oriented countries, 

� The growth of Library schools in South Africa is shaped by periods of 

significant quantitative growths from 1938 to 2000, rising from one to 

eighteen, decline from 2000 to 2006 from eighteen to twelve and now 

9). 

� A significant growth of LIS schools is noted in Nigeria, Kenya and 

Tanzania. 

� At least one  LIS School is found in  most  African Countries-growth 

significant

� Information service market is expanding – Libraries still lead,  growth 

minimal, emerging professions growing
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� Number LIS  of schools  is increasing rapidly  -

� Quantity challenges  quality as more LIS schools emerge

� Most LIS Schools are located within HEIs or universities - GOOD

� Quality  assurance/control in curriculum, staffing and students . 

� Minimum number of credit and content requirements for LIS education  exist

� ICT integration  in research, teaching and learning  is largely prevalent. NOT 

ADEQUATE

� LIS curricula also increasingly diversified –eg core courses or electives/auxiliaries 

in knowledge management, multimedia, publishing, records management, 

information and communication technologies , along with librarianship

� Name change of LIS Depts, Programmes and courses- ongoing

� Resource  support is  unequal/varies 

� LIS Job Market – diversification. Generic and personal competencies requirements 

is cross-cutting. Professional competencies vary with  qualification track 

� Government  involvement  prevalent- legislation + Policy+Mngt, eg CHE   

� No accreditation of LIS Education  by professional associations. Research 

increasing

� Research – increasing 

Present

� Experiential learning

� Continuing education 

� Curriculum response to LIS job  market – review and revision

� Graduates response-quality,  lifelong learning/self education

� Educators/Faculty response – Scarcity/ lifelong learning/self 

education

� Employers response – variations – Government/private 

sector/NGOs/municipalities; 

� Institutional response – policies 

� Government response – policies + legislation

� Stakeholders/Advisory councils for curriculum development-

ESSENTIAL

� Preparedness to  4th industrial revolution- lacking/unequal

What are the gaps?
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PATHS
Paths Status Type/remarks

Contact education Common growing number of LIS schools compromise 

quality

Distant/virtual  education Rare Essential

Undergraduate Common Certificate/diploma/bachelor

Postgraduate Increasing Common- PhD, PGDLIS, Honours

General/academic/scholastic Common better quality control

Professional  /Vocational Decreasing Data TBC

Four years/ Three yrs Common Four yr duration predominant

Formal  education Common (BA, BLIS, BIS, MLIS,MIT,  PHD etc), 

Informal education Growing auditing required

Continuing  education(CPD) Rare Require strong focus

Private education Rare LISE not always included

Public Education Common Public universities

Experiential /service learning Inadequate not included in distant education

Institutional

affiliation/location

diversifying *social sciences, humanities, engineering 

and computing, education, business and 

commerce, others
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What do we offer?
LIS theory Library history, information sector, information and knowledge society, 

libraries and information centres, introduction to IS etc

Information 

Sources/resources

Print, e-resources, databases, search engines

Collection development Public, academic, school, special, children libraries  or all

Information services/User 

Studies

Information Literacy, Marketing of LIS, Circulation and Reference 

Services, Bibliometrics, Reference Management Tools, Intellectual 

Property, publishing, Open Science/Open data, e-resources, 

Computer Literacy/DL, User Studies

Information and 

knowledge management( 
e.g.  Kwanya 2017:396)

Management, knowledge management, records management, digital 

curation, LMS, IKS, artificial intelligence

Research Proposal, execution, reporting/publishing, Evaluation and 

measurement, visibility, impact, bibliometrics, peer review, RL

ICT applications LMS, multimedia, artificial intelligence, programming, MIS, WD + 

Information 

Retrieval/Information 

seeking

Information literacy, searching and retrieval, indexing and abstracting, 

information retrieval, bibliometrics, databases, Computer Literacy, 

Digital Literacy

Organisation of 

Knowledge/Information

( see Ocholla et al 2013)

classification, cataloguing, metadata, Dublin Core, bibliographies, 

indexing, abstracting, information architecture ,semantic web, internet 

of things/web 2.0/3.0/ etc.; RDF, ontologies, information literacy; 

databases

Others - core or optional Information ethics, bibliometrics, infoprenuership, digital curation, 

Who are our employers? (see Shongwe and Ocholla 2011, Ocholla and Shongwe 2013, Shongwe 2014)

� Public sector - National and regional government + Municipalities +libraries( academic + public)

� Private sector – minimal/unknown

� NGOs – limited/not well known
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What don’t we know? (Ocholla, 2019-UNIZULU AWR Training Needs 2019)

SOBO=Selecting and  Ordering of  Books Online
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Research Support

Plagiarism

Turnitin

e-Resources

EndNote

ETDs

Publishing

Predatory Publishing

SOBO

Researcher ID (ORCID)

Press-Reader

Social networks

Research metrics

Information Needs

Interested Researchers

Jaya Raju, Assoc. Prof.

University of Cape Town

http://www.lisc.uct.ac.za/news/lis-

competency-index-first-higher-

education-sector-sa
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Competencies
http://www.sacplan.org.za/documents/(Draft%201)%20SACPLAN%20SAQA%20(2015-02).pdf

• Generic – “are the essential skills, attributes and 
behaviours which are considered important for all 
planners[students/learners], regardless of their function 
or level”

• Core [professiona] competencies – “are the set of 
specific knowledge, skills, abilities, or experience that a 
Planner[student] must possess in order to successfully 
perform the work and activities that are central to 
professional planning practice” What + How?

• Functional [personal] – “are the basic skills and 
behaviour that are needed to do a job successfully. These 
are competencies which relate to the “how to do” 
aspects of planning”

Example 1( see Raju 2017)
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(Source: World Economic Forum, 016https://www.weforum.org/agenda/2016/01/the-

10-skills-you-need-to-thrive-in-the-fourth-industrial-revolution/) 

Top 10 Skills
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The data visualization software, VOSViewer was used to generate the figures below. All 54 
documents were retrieved from Scopus, and exported to the CSV file, which is readable by 
VOSViewer Software. The figure presents the keywords that occur the most in 54 documents
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4IR* Research: SCOPUS 2014-2019
WORLD/GLOBAL: N=5092 SOUTH AFRICA : N=54
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Data, Information and Knowledge for 

Development in Africa

The 4IR refers to a set of highly disruptive 

technologies which are blurring the lines 

between the physical, digital, and biological 

spheres, collectively referred to as cyber-

physical systems. Technologies such as 

cognitive computing, cloud computing, the 

internet of things, big data, 

augmented/virtual reality, 3D systems, 

artificial intelligence and power supply are 

transforming social, economic and political 

systems and putting huge pressure on 

leaders and policy-makers to respond.
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SMART LIS 

EDUCATION AND 

RESEARCH 4.0
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Conclusions and Agenda 
SMART LIS EDUCATION AND RESEARCH 4.0

� Management - Leadership 

� Teaching and learning-formal ,Continuing/informal education/internship/in 
service, CSW

� Best practice forum/ knowledge sharing and  learning from the best/niche areas, 
mentorship

� Self education/learning/life long learning

� Funding- government + income generation + grants + philanthropists /donations + 
Awards 

� Quality control – policies,  standards, legislations

� Employment-Creativity/Innovation/talent, Market, competency-meritocracy or 
mediocracy, democratic style, self/seasonal vs permanent

� Equity/social justice/ social inequality/ access vs success

� Students – quantitative(professional) Vs Qualitative education( generic) ; 

� Research

� Resources / spaces

� Context - compatability with national and global goals

� Library and information services

� Jobs - staffing

Agenda

�Competency?

�Staff  and students – KSAEE

�Indexing?

�Visibility?

https://www.edie.net/blog/Unlocking-the-Fourth-Industrial-Revolution-for-the-planet/6098525
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https://www.youtube.com/watch?v=EO2fi9acHWc&index=8&list=PLlCXf-QeGSMlLLfaT110ln_MFZ6jzPgAm
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https://www.edie.net/blog/Unlocking-the-Furth-Industrial-Revolution-for-the-planet/6098525



2019/07/31

21

Thanks!

Questions & Answers

Thanks!

Questions & Answers


