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ABBREVIATIONS AND ACRONYMS 
AI – Artificial Intelligence 
AR – Augmented Reality 
CAO – Chief Academic Officer 
CISCO – Commercial and Industrial Security Corporation 
DP – Deputy Principal 
DHET – Department of Higher Education and Training 
DBE – Department of Basic Education 
ETDP – Education, Training and Development Practices 
ETD – Education, Training and Development  
ECD – Early Childhood Development  
HEI – Higher Education Institutions 
HR – Human Resource 
HRM – Human Resources Management 
HRD – Human Resource Development 
ICT – Information and Communication Technology 
LMS – Learning Management System 
SP – Service Providers 
SRC – Student Representative Council 
SSS – Student Support Services 
SETA – Sector Education and Training Authority 
SDO – Skills Development Officer 
TVET – Technical Vocational Education Training 
UJ – University of Johannesburg 
VR – Virtual Reality 
WSP – Workplace Skills Plan 
4IR – Fourth Industrial Revolution 
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DEFINITIONS OF SOFTWARE TECHNOLOGIES 
ADOBE CONNECT – An Adobe Connect meeting is a live online conference for multiple users. The 
meeting room is an online application that one can use to conduct a meeting. 

AMAZON WEB SERVICES – Amazon Web Services (AWS) is the world’s most comprehensive and 
broadly adopted cloud platform that offers over 175 fully featured services from data centres 
globally. Millions of customers, including the fastest growing startups, large enterprises and 
leading government agencies, are using AWS to lower costs, become more agile and more 
innovative at a faster pace. 

ARTIFICIAL INTELLIGENCE – Artificial intelligence (AI) refers to a digital computer or a computer-
controlled robot's ability to perform tasks commonly associated with intelligent beings. The term 
is frequently applied to the project of developing systems endowed with the intellectual 
processes characteristic of humans, such as the ability to reason, discover meaning, generalise, 
or learn from past experience. 

AS TUTOR – Tutor LMS is a WordPress LMS plugin that simplifies complex course creation 
processes by providing user-friendly avenues. It includes a drag and drop course builder and an 
advanced quiz creator with 10 question types. It has useful add-ons like multi-instructor, reports, 
assignment, course prerequisite, certificates, email, course preview and track course 
performance.  

ASK ARCHIE – Archie’s digital resources are accurately aligned to the South African TVET 
curriculum to pave the way for students interested in entering specialised trades by providing 
them with access to high-quality mathematical content. Archie contains a very effective step-by-
step back and forth teaching methodology. It has been formulated to serve lecturers and 
students in the TVET sector to offer both online and offline solutions, and these solutions are 
available on desktop and mobile devices. 

ATOMIC LAYER DEPOSITION – Atomic layer deposition (ALD) is a technique for growing thin films 
for many applications. It is a special variant of the chemical vapor deposition (CVD) technique 
where gaseous reactants (precursors) are introduced into the reaction chamber for forming the 
desired material via chemical surface reactions. 

AUGMENTED REALITY – Augmented reality refers to any technology that ‘augments’ the user’s 
visual (and in some cases auditory) perception of their environment. Typically, digital information 
is superimposed over a natural, existing environment. Information is tailored to the user’s 
physical position as well as the context of the task, in the process helping the user to solve the 
problem and complete the task (The Augmented Reality for Enterprise Alliance, 2020). 

BI TOOLS – Business intelligence (BI) leverages software and services to transform data into 
actionable insights that inform an organisation’s strategic and tactical business decisions. BI tools 
access and analyse data sets and present analytical findings in reports, summaries, dashboards, 
graphs, charts and maps to provide users with detailed intelligence about the state of business. 
Business intelligence often refers to a range of tools that provide quick, easy-to-digest access to 
insights about an organisation's current state, based on available data. 
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BIGBLUE BUTTON SERVERS – BigBlueButton is an open source web conferencing system for 
online learning. The goal of the BigBlueButton project is to enable remote students to have a 
high-quality online learning experience. BigBlueButton enables real-time sharing of audio, video 
and screen. Therefore, one can use BigBlueButton as a generic web conferencing system for 
video chat and collaboration. 

BLACKBOARD LMS – Blackboard is a specialised centrally administered and maintained content 
management system (CMS) with some additional functionality like the ability to enroll students 
into individual courses, marking assignments, facilitating the learning pathway, communicating 
with students via emails and announcements, creating and managing discussion boards and 
uploading files, images and videos. Other additional functions include updating the course 
calendar, creating online tests, surveys, and polls and viewing analytics. Blackboard can be 
customised to suit the desired brand version.  

BLOCKCHAIN – Blockchain is a system of recording information in a way that makes it difficult or 
impossible to change, hack or cheat the system. A blockchain is essentially a digital ledger of 
duplicated transactions distributed across the entire network of computer systems on the 
blockchain. 

BLOOMBERG TERMINAL – A Bloomberg terminal is a computer system that allows investors to 
access the Bloomberg data service, which provides real-time global financial data, news feeds 
and messages. 

BRIGHT SPACE CORE LMS – An innovative, cloud-based online learning platform for creating, 
hosting and editing online learning resources. It contains a flexible suite of tools for creating 
custom content as well as adding content from other tools. It also includes a variety of ways to 
add content, including an HTML editor, linking to Google Drive, OneDrive, web links, videos, 
external learning activities and more. Besides, it has a mobile app that allows students of all ages 
to capture their pedagogical documentation and share it with teachers, evaluate and share it 
with parents using Brightspace for Parents. Students and teachers can then manage and organise 
the portfolio in the school’s Brightspace account, demonstrating growth over time against 
learning outcomes. 

CAMTASIA – Camtasia Studio is a video capture software program available at the TechSmith 
website. The uses of Camtasia Studio listed on the website range from marketing and sales 
presentations to training and help desk videos. Using the Camtasia screen and audio recording 
features can be the key to investigations in both the testing and production environments. A file 
has to be written to use Camtasia Studio for these above-described investigatory purposes. 

CANVAS – Canvas is a web-based learning management system (LMS). It is used by learning 
institutions, teachers and students to access and manage online course learning materials and 
communicate about skill development and learning achievement. Canvas includes a variety of 
customisable course creation and management tools, course and user analytics and statistics, 
and internal communication tools.  

CISCO WEBEX – Cisco Webex is a cloud-based collaboration suite comprised of Webex Meetings, 
Webex Teams and Webex Devices. The Webex suite is a merger of Cisco's WebEx web 
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conferencing platform and Cisco Spark team collaboration app. The services were rebranded 
under Webex in April 2018 to centralise Cisco's collaboration portfolio. 

CLEANROOM/HIGH FIDELITY ROOM – Cleanrooms are used in practically every industry where 
small particles can adversely affect the manufacturing process. They vary in size and complexity 
and are used extensively in industries such as semiconductor manufacturing, pharmaceuticals, 
biotech, medical device and life sciences, as well as critical process manufacturing common in 
aerospace, optics, military and the energy sectors. 

CLOUD COMPUTING – Cloud computing is the technological capability to use IT infrastructures 
and services that are not installed on a local computer or server. Using a network (Internet or 
Intranet), connections are made to external computers or servers that provide appropriate 
resources. These services are both provided and used exclusively via technical interfaces, 
protocols or browsers. 

COL CAMPUS LMS – COL Campus is an online Learning Management System that uses integrated 
tools to promote the exchange of learning and assessment content, whether for distance or face-
to-face learning. The system has the following features and benefits: load interactive courses and 
assessments; link outcomes to assessments for Seta reporting; quizzes with automated marking/ 
feedback; assignment specific rubrics; monitor and manage student progress/activity; interactive 
communication functionality; discussion forums; smartphone and tablet friendly; low bandwidth 
usage; 24 hour availability; helpdesk support, and customisable to suit one’s brand.  

COLLEGE-DEVELOPED LMS – This is an LMS that was developed by a specific TVET college in South 
Africa and customised to the college needs, managed and maintained by the college. 

COLTECH SYSTEM – This is a Learner Management System that is offered and managed by a South 
African company called Coltech Computer Training.  

DATA SCIENCE ALGORITHMS TECHNOLOGY – Data science is the field of study that combines 
domain expertise, programming skills and knowledge of mathematics and statistics to extract 
meaningful insights from data. Data science practitioners apply machine learning algorithms to 
numbers, text, images, video, audio and more to produce artificial intelligence (AI) systems that 
perform tasks that ordinarily require human intelligence. In turn, these systems generate insights 
which analysts and business users can translate into tangible business value. 

DOCUMENT CAMERAS – For the uninitiated, document cameras capture documents, textbooks, 
3D objects, artwork, and devices with screens (like a phone or iPad), and then stream real-time 
video to a computer or other device. Doc cams can be used like web cameras for distance 
learning, tutoring, cross-cultural exchanges and e-learning videos. They can be outfitted with a 
microscope adapter for science class. In addition, they can enlarge text for the visually impaired. 
They can act as surveillance cameras for long-term classroom projects, for example incubating 
eggs and waiting for them to hatch. 

DRAGON EDUCATION SOFTWARE/WEBINAR – It is a speech recognition software for computers 
which enables students, teachers and school administrators to talk to their computers and watch 
their spoken words appear in documents, email, instant messages and more. It is three times 
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faster than most people type, with up to 99% accuracy. It allows users to dictate and edit in 
programs like Microsoft Word, Excel and Outlook and OpenOffice Writer, surf the Web using 
Internet Explorer and Mozilla Firefox, and command and control virtually any Windows 
application, just by speaking. 

DRONE TECHNOLOGY – The term “drone” usually refers to any unpiloted aircraft. Sometimes 
referred to as “Unmanned Aerial Vehicles" (UAVs), these crafts can carry out an impressive range 
of tasks, ranging from military operations to package delivery. Drones can be as large as an 
aircraft or as small as the palm of the hand. 

EBSCO – EBSCO host is an intuitive online research platform used worldwide by researchers and 
students, with quality databases and search features on various subjects. 

ELECTRONIC BEACON TECHNOLOGY – Beacons are small, wireless transmitters that use low-
energy Bluetooth technology to send signals to other smart devices nearby. They are one of the 
latest developments in location technology and proximity marketing. Put simply, they connect 
and transmit information to smart devices, making location-based searching and interaction 
easier and more accurate. 

E-LIBRARY/E-BOOKS – An E-Library is an online database of digital objects that can include text, 
still images, audio, video, digital documents, or other digital media formats. The database is 
available through electronic means and through the use of digital technologies that allow for the 
retrieval, archiving, preservation and dissemination of documents.  

FACEBOOK – This is a website originally designed for college students but now is open for use by 
all types of users. It allows users, who sign-up for free profiles, to connect online with friends, 
work colleagues or people they do not know. The website allows users to share pictures, music, 
videos and articles, as well as their own thoughts and opinions with however many people they 
like. 

FINANCIAL ACCOUNTING SOFTWARE – There is a variety of these software, and examples include 
Xero and Sage Intacct. Xero is an online accounting software designed for small business owners 
and accountants. It can be available on any computer or mobile device with an internet 
connection and business finances and cash flow are updated in real time. It can import 
transactions from bank accounts, has unlimited user logins and it integrates with over 600 third 
party business applications. It also supports multiple currencies and data are accessible through 
a single ledger, allowing accountants and clients to collaborate around finances.  

FLIPGRID/FLIPROOM – Flipgrid is a website that allows teachers to create "grids" to facilitate 
video discussions. Each grid is like a message board where teachers can pose questions, called 
"topics," and their students can post video responses that appear in a tiled grid display. 

GMAIL – Gmail is a free, search-based email (Webmail) service, which is accessible from a Web 
browser anywhere in the world so long as an internet connection is present.  

GOOGLE CLASSROOM – is a free web service developed by Google for Education that aims to 
simplify creating, distributing, and grading assignments. Its primary purpose is to streamline the 
process of sharing files between teachers and students. It can be used to create assignments and 
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upload the necessary documents for the students to read or work on and students receive e-mail 
notification of new assignment then “turn in” the assignments when finished, and the teacher 
can then grade the assignments. It can also be used to make announcements to the entire class 
by e-mailing to all students in the class. Another use is storage; classroom materials are stored 
on Google Drive. Furthermore, it allows students to interact as they will be able to comment on 
assignments and announcements, as well as e-mail each other through classroom interface. 

GOOGLE MEET – Google Meet is a video-conference-calling platform designed primarily for 
professional use, which links remote colleagues together for real-time interaction. Google Meet, 
also known as Google Hangouts Meet, is built to let dozens of people join the same virtual 
meeting and speak or share video with each other from anywhere as long as they have internet 
access. 

GOOGLE PLAY STORE APP – These are Google pre-installed apps on Android-certified devices 
which provide different services. Some of them are tailor-made to meet desired needs by the 
user. Therefore, TVET colleges can have different Google Apps uploaded on the Google Play Store 
and become available for students as they install these on their Android devices.   

GOPRO CAMERA – Primarily, a GoPro is a small camera that takes the best qualities of point-and-
shoots and camcorders and packs them into a rugged frame that is smaller, waterproof, and 
virtually indestructible. Inside the cuboid design are image sensor, processor, ultra-wide-angle 
lens and up to three microphones for recording audio in different conditions. The users’ interface 
is made up of just two or three buttons, and the Hero5 Black and Hero6 Black models feature 
touchscreens for more control. 

G-SUITE LEARNING CENTRE – G-Suite for Education provides a suite of cloud-based tools to those 
schools that provide curriculum to homeschooled children/learners and higher education 
institutions. The tools and services include messaging and collaboration apps such as Gmail, 
Google Drive and Calendar, Classroom, Docs, Sheets, Slides, Sites, Forms and Currents. It enables 
collaboration anywhere through co-editing documents, spreadsheets and presentations in real 
time; communicating through connecting your classroom with email, chat and video; managing 
the classroom simply through creating classes, making assignments, giving quizzes and saving 
time grading;  organising tasks through building to-do lists, creating task reminders and 
scheduling meetings; and administering and scaling confidently through managing students, 
devices and security so that data stays safe. 

HANDBRAKE APP – HandBrake is an open-source video transcoder available for Linux, Mac and 
Windows. Anyone can use HandBrake to make videos for free. A HandBrake is a post-production 
tool. Its primary purpose is to convert videos from supported source formats to MP4 or MKV 
format.  

IN-HOUSE DEVELOPED LMS – This is an LMS developed by a specific FET college in South Africa 
and customised to the college needs. It is managed and maintained by the college. 

ITS LECTURER/STUDENT ENABLER – Integrator Tertiary Software (ITS) is tertiary education 
software that allows staff and students to log on and perform multiple functions online. Staff will 
be able to log on to enter and manage student class lists online, and students can access their 
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academic records, financial statements and timetables. It also enables prospective students to 
make new applications online to join an institution of higher learning. 

KUPULA/GSE FOR ME LMS – This is a customised application software for a specific TVET college 
in South Africa that deploys and tracks eLearning and training, allows anyone to create, manage 
and distribute learning materials of any kind, anywhere and on any device. 

LEARNING MANAGEMENT SYSTEM (LMS) – A Learning Management System is an ideal online 
training tool that has become an integral part of numerous training and corporate organisations' 
eLearning design and development processes. Some of its most convincing benefits include easy 
user management, uploading and organising learning assets in one location, assigning courses, 
generating reports, assessments and driving. “A learning management system (LMS) is a software 
application for the administration, documentation, tracking, and reporting of training programs, 
classroom and online events, e-learning programs, and training content.” It appeared first on 
Inquisiq LMS. 

LIGHT BOARD – A lighting control console (also called a lightboard, lighting board or lighting desk) 
is an electronic device used in theatrical lighting design to control multiple lights at once. They 
are used throughout the entertainment industry and are normally placed at the front of house 
(FOH) position or in a control booth. 

LISA – The "Learner Information System & Assessments" (LISA) is a tool that assists training 
institutions, facilitators, assessors, moderators and learners with the everyday tasks in the 
Learning Industry. LISA provides training organisations and assessors with the necessary tools to 
effectively keep records of all learners at the institution and assist in the assessment process by 
focusing on multiple-choice assessments, simulation assessments, practical projects and 
research projects. LISA also delivers comprehensive reports about every process for every role-
player involved in the learning process. 
 
MICROSOFT TEAMS – This is a digital hub that brings conversations, content, assignments and 
apps together in one place, letting teachers create vibrant learning environments. It enables 
collaborative building classrooms, connecting with professional learning communities and 
connecting with colleagues, all from a single experience. 

MIS – In a broader sense, a Management Information System (MIS) is a central data repository 
capable of gathering, organising and storing data, processing and analysing it and generating 
various reports from it. However, an Education Management Information System (EMIS) is 
specially designed to monitor the institution's performance of education programs and manage 
the distribution and allocation of educational resources. The EMIS stores crucial student data 
such as personal data, exam records and even hostel and library details and keeps track of 
students' day-to-day progress, which is eventually used to analyse and monitor the 
improvements or retrogression in students over-time. 

MOODLE LMS – Moodle is a free and open-source learning management system (LMS) that 
provides teachers across all levels and industries with a highly functional, flexible and 
interoperable digital solution. It is developed on pedagogical principles and used for blended 
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learning, distance education, flipped classroom and other e-learning projects in schools, 
universities, workplaces and other sectors. It is used with customisable management features to 
create private websites with online courses for teachers and trainers to achieve learning goals. 

MY PROGRESS APP – Myprogress is a web and mobile platform that lets institutions create 
assessments and feedback forms and send them to students. The app lets users, or their mentor 
or workplace observer, respond to the assessments on any device, online and offline. Users can 
use it to gather rich electronic evidence of their skills and abilities in challenging environments 
where it may not be easy to get online. The Myprogress app allows users to complete 
assessments and forms offline without an active WiFi or mobile data connection. 

MYPEDIA – This is an app that is part of the complete integrated classroom solution, which 
includes printed textbooks lesson plans, worksheets, –In-classroom content solutions for 
teachers and assessments. It enables easy analysis of individual students and facilitates grade-
wise, subject-wise and concept-wise tracking of each student, helping to detect gaps in learning 
areas. The app helps go beyond memorising and facilitates real learning in a fun way that suits 
individual learning styles and helps learners at all levels while providing the convenience of 
learning anytime and anywhere. It helps parents get more involved in the class. They can track 
their child’s progress and give them the support required. 

MYTUTOR – The MyTutor app is a scheduling and messaging tool that makes it easy to handle 
bookings of lectures and assignments in one place, giving more flexibility and greater earning 
power! 

NETSERVER SYSTEM FOR DEMO IN LABS – Netserver is an IBM i function that enables Windows 
2000, Windows XP, Windows Server 2003 and Windows Vista clients to access IBM i shared 
directory paths and shared output queues. This system is used to perform demonstrations in 
computer labs. 

OFFICE 365 PACKAGES – This is a line of Microsoft's subscription services as part of the Microsoft 
Office product line. Products include Word, Excel, PowerPoint, OneNote, Outlook and Access. 

ONE BUTTON STUDIO – A One Button Studio (OBS) is a simplified recording studio that gives users 
the ability to create a high-quality video recording without any previous video production 
experience. UMD’s One Button Studios provide everything needed to create a polished video 
project 

OUTSIDE BROADCAST UNIT – Outside broadcasting refers to the production and live transmission 
of news, sports, live entertainment and anything else that cannot be produced in a studio. 
Outside Broadcasting (typically called OB) entails using a mobile vehicle, often as large as a semi-
trailer, equipped with a production control room's full capabilities, including technical personnel, 
and driven to a venue such as a professional soccer stadium, convention centre, or live event. 

PODCASTS – Podcasts are digital audio files made available on the internet for downloading to a 
computer or mobile device, typically available as a series, new installments of which subscribers 
can receive automatically. 
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POWTOON – Powtoon is the world’s leading, most user-friendly, and most intuitive animation 
software. With Powtoon, anyone can create engaging, animated videos with a professional look 
and feel. 

PROQUEST – ProQuest is a collection of many databases that provide access to thousands of 
journals, magazines, newspapers, dissertations and other publications. 

ROBOTICS – Robotics, design, construction and use of machines (robots) to perform tasks done 
traditionally by human beings. Robots are widely used in such industries as automobile 
manufacturers to perform simple repetitive tasks and in industries where work must be 
performed in hazardous environments. Many aspects of robotics involve artificial intelligence; 
robots may be equipped with the equivalent of human senses such as vision, touch and the ability 
to sense temperature. Some are even capable of simple decision-making. Current robotics 
research is geared towards devising robots with a degree of self-sufficiency that will permit 
mobility and decision-making in an unstructured environment. Today’s industrial robots do not 
resemble human beings; a robot in human form is called an android. 

SAGE PASTEL ACCOUNTING software is South African accounting software developed by Softline 
Pastel. It offers a wide range of product training solutions that is profound enough in using the 
accounting software. It allows the business owners to simplify the management of accounting 
processes easily. Some of the software benefits include giving users ability to work from 
anywhere, enabling multiple users to access accounting software and finances; Automatic bank 
reconciliation, automating the reporting process and enhancing the look of printed or e-mailed 
documents and statements.  

SCHOLARTEXT – ScholarText by Cyberlibris is the pluridisciplinary community-driven digital 
library dedicated to business schools and engineering schools.  

SCREENCAST-O-MATIC – Screencasting is one of the easiest ways to make and share videos. With 
Screencast-O-Matic, one can make professional-quality videos, even if one has no experience. It 
is a video recording of the device’s screen. Screencasts are a popular communication tool in many 
industries because they provide an easy way to communicate, educate and sell ideas. 

SERVERS PLATFORMS – This is a family of servers that includes the hardware and operating 
system. For example, the Windows server platform refers to x86 CPUs and some server version 
of Windows such as Windows Server 2012. 

SIGNUPGENIUS – SignUpGenius is an online tool for volunteer organising and event planning. The 
service provides nonprofit organisations, schools, businesses and groups with an alternative to 
“reply-all” emails, phone trees and paper sign-ups, and helps visitors sign up for tasks online. 
SignUpGenius is suitable for groups regardless of their size or operating budget. 

SIMULATION LAB – A simulation lab is designed to provide immersive learning experiences for 
healthcare practitioners and students. A simulation centre, which consists of realistic looking 
clinical sim lab rooms, manikins and equipment, allows learners to practice and develop clinical 
expertise without any risk of patient harm. 
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SIMULATION TECHNOLOGIES – A simulation is an approximate imitation of the operation of a 
process or system that represents its operation over time. Simulation is used in many contexts, 
such as simulation of technology for performance tuning or optimising, safety engineering, 
testing, training, education and video games. 

SKYPE – Skype is a telecommunications application that specialises in providing video chat and 
voice calls between computers, tablets, mobile devices, the Xbox One console, and smartwatches 
over the Internet. Skype also provides instant messaging services. Users may transmit text, video, 
audio and images. Skype allows video conference calls. 

SMART CITIES APP – This is an information and communication technologies (ICT) app that 
increases operational efficiency, shares information with the public, and improves both the 
quality of government services and citizen welfare. 

SMART LEARNING SUITE – This is a web-based software that works seamlessly across in-person 
and virtual classrooms. It has interactive lessons, game-based activities, formative assessments, 
and student collaboration to enhance learning experiences on any device such as smart boards. 
A smartboard is a product of SMART Technologies, is a large, touch-controlled screen that works 
with a projector (either mounted or not) to provide users with a larger version of their computer 
screen. The SMART Board has a touch-controlled screen that works in conjunction with a 
projector and a computer. 

STUDENT HUB LMS – The learner management system allows colleges to monitor students’ 
performance, increasing the value to the college while limiting the cost incurred from having 
students on campus resulting in motivated students that work from the comfort of their home, 
at their own time, knowing that they are achieving the right skills for their chosen field. 

STUDENT PROFILER – The Student Profiler is software-as-a-service developed to help identify 
skills, abilities, strengths and weaknesses, monitor and evaluate over time and offer support and 
recommendations based on data analysis at individual and institutional levels. 

TELEGRAM – Telegram is an online messaging app that works just like popular messaging apps 
WhatsApp and Facebook Messenger. This means that one can use it to send messages to one’s 
friends when connected to Wi-Fi or mobile data. Telegram is cloud-based and claims that it 
prioritises security and speed, making it an excellent alternative to other popular messaging apps. 

TWITTER – Twitter is an online service that allows one to share updates with other users by 
answering one simple question: "What are you doing?" 

VASTRATECH LMS - It is a Learner Management System that is supplied by a company called 
VastraTech in South Africa. It is an interactive lesson delivery tool with the SMART Learning Suite 
and the Inpero school network monitoring software. The SMART Learning Suite combines lesson 
delivery, assessment, student collaboration and game-based learning software into one ultimate 
education suite. It connects students, teachers and devices to turn lessons into enriching learning 
experiences. The Inpero school network monitoring software is a consolidated solution that 
supports networks, empowers teachers and protects students. Its features include access 
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management, assessment tools, enforcing acceptable use policies, messaging and live chat, 
teaching tools, multi device monitoring, screen broadcasting and remote control and support.   

VIDEO MANAGEMENT SYSTEM – The video management software is an essential part of any 
surveillance system. VMS software allows users to manage the camera and recording settings, 
view multiple camera feeds, and set alerts for tampering and motion detection. Video 
management software can also review and analyse recorded video, giving important information. 
These analytics can range from retail software that tracks customer movements to better design 
stores to motion detection searches for suspicious people who came on one’s property during 
the night. 

VIRTUAL REALITY – Virtual Reality is the use of computer technology to create a simulated 
environment. It generates a simulation of a three-dimensional image or environment that can be 
interacted with a seemingly real or physical way by using special electronic equipment, such as a 
helmet with a screen inside or gloves fitted with sensors. It places the user inside an experience 
so instead of viewing a screen in front of them, users are immersed and able to interact with 3D 
worlds. By simulating as many senses as possible, such as vision, hearing, touch, and even smell, 
the computer is transformed into a gatekeeper to this artificial world. Its applications include 
entertainment and educational purposes. 

VISUALIZERS – Visualisation has played a significant role in education processes for quite a long 
time and has proven to be very useful. Our brains are much better equipped to understand by 
seeing than by reading. Visualisation seems to have become a key learning component. Some 
examples are images in textbooks and interactive online whiteboard technology. 

WEBSITE - A website is a collection of web pages and related content identified by a common 
domain name and published on at least one web server. An information website aims to convey 
specific, helpful information to a specific user/audience so that the reader learns something new 
or understands a topic better. Educational websites can include websites with games, images, 
videos or topic-related resources that act as tools to enhance learning and supplement classroom 
teaching. These websites help make learning entertaining and attractive to the student, 
especially in today's age.  

WHATSAPP – It is a free, multiplatform messaging app that allows making video and voice calls, 
send text messages and more with a Wi-Fi connection. WhatsApp is especially popular among 
friends and family who live in different countries and want to stay in touch. It can also be applied 
to educational processes by creating chat groups, learning and study groups. Audio lessons can 
also be created and sent directly to students through this platform. The teacher can stay in 
contact with students outside the classroom and send out problems or assignments to students 
even when they are not in class. 

WHITEBOARDS BROADCAST – An interactive whiteboard is a large interactive display that 
connects to a computer. A projector casts the computer's desktop onto the board's surface 
where users control the computer using a pen, finger, stylus, or other devices. The board is 
typically mounted to a wall or floor stand. They are used in various settings, including classrooms 
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at all levels of education, in corporate board rooms and work groups, in training rooms for 
professional sports coaching, in broadcasting studios and others.  

YOUTUBE – is a video sharing service where users can watch, like, share, comment and upload 
their own videos. The video service can be accessed on computers, laptops, tablets and via 
mobile phones. 

ZOOM – This is a digital hub that can be used as an instructor to help keep a class going if students 
and the teacher cannot have a face-to-face interaction. It can be used to have synchronous online 
class sessions. Everyone joins a Zoom meeting at a scheduled time to support other teaching and 
learning scenarios such as engaging students with chat, screen annotation, polling, non-verbal 
feedback, and breakout rooms, and information for specific teaching scenarios. Zoom can be 
used on laptops, desktops, tablets, smartphones, and even desk phones, giving students many 
ways to access the class session.   

ZOOM TEXT FOR VISUALLY IMPAIRED – ZoomText Magnifier/Reader is a fully integrated 
magnification and reading program tailored for low-vision users. It enlarges and enhances 
everything on the computer screen, echoes the typing and essential program activity, and 
automatically reads documents, web pages and email. 
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EXECUTIVE SUMMARY 
This study sought to determine the needs of the ETD sector, given the changes brought about by 
the rapid advances in technology due to the fourth industrial revolution. The following 
participants were interviewed to determine the readiness of their institutions to operate in the 
environment characterised by rapid advances in technology necessitated by the fourth industrial 
revolution: 

 Principals in public and private ECD centres,  

 Principals in private and public schools,  

 Chief Academic Officers in private HEIs and FET colleges,  

 Principals, deputy principals, Skills Development officers and ICT managers in public TVET 
colleges,  

 Executive deans/ deans and the Deputy Deans in universities,  

 Unions and school governing bodies, and 

 Basic education authorities  
This report is accompanied by manuscripts, which have been submitted, to international journals 
of technological education. The manuscripts provide a review of major theories underpinning the 
study. They also provide an explanation of research design and the methodological approach. 
This report present the technical information around the findings, implications of such findings 
and major skills required in each ETD sector studied. Below is a presentation of the summary of 
findings for each subsector, the implications of 4IR in ETD sector and the critical skills identified.  
  
Summary of findings 
Based on several interviews conducted, literature review, analyses of data collected, and 
observations, the Education, Training and Development Practices (ETDP) Chair on 4IR skills 
makes the following findings: 
 
1. ECD Centres 

A total of one hundred and sixty-six (166) principals and designated officials in the ECD centres 
were interviewed across South Africa. One hundred and fifty-three (153) of these ECD centres 
were public ECD centres and thirteen (13) were private ECD centres. 

Finding 1.1 

There is a challenge of internet connectivity. Approximately only 33% of the interviewed 
principals indicated the presence of internet connectivity within their institutions. Data obtained 
from the interviews indicate that cellphones and computing equipment are widely used to 
facilitate teaching and learning activities in the ECD centres.  

Finding 1.2 

Approximately 60% of the teaching staff are not competent in using existing technologies for 
teaching and learning activities. Principals and designated officials emphasised that there was 
need for training even on basic technologies such as illustrating activities on the computing 
equipment. Accordingly, teachers relied heavily on traditional teaching and learning activities 
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such as playing swings, puzzles and toys for stimulation, reading stories and using charts and 
whiteboards for teaching. 

Finding 1.3 

The ECD centres did not have much technology infrastructure for teaching and learning activities; 
there was not much that was procured to keep abreast of the changing landscape due to the 
fourth industrial revolution. A total of 92% of the responses indicated that there had been no 
procurement of any new technology to enhance teaching and learning activities. The majority of 
the interviewed principals and designated officials did not know much about technology in 
general, and the fourth industrial revolution in particular. 

Finding 1.4 

There was no training on new technologies that they had arranged or conducted for the teaching 
staff in their respective ECD centres. For those ECD centres that had made some procurement, 
the indication was that they arranged some forms of ‘crash courses’ to some staff members on 
how to operate the basic technology acquired. 

Finding 1.5 

Approximately 93% of the ECD centres that added some technology in one form or the other 
attested to deriving benefits associated with this. One of the themes that emerged is that those 
who had purchased printers/copiers could print pictures, ascribe meaning to them and show 
these to the children. Similarly, those procuring laptops could ascribe the meaning to these 
pictures and show this to the children. 

Finding 1.6 

The main challenge for the ECD centres is lack of funding. This was a dominating theme in the 
majority of the ECD centres. A total of 43% of the responses indicated that funding had been a 
challenge in institutionalising technology. With no funding, ECD centres could not even begin to 
discuss embedding technology as they were not in a position to procure these relevant 
technologies for teaching and learning in the first place. Lack of funding also meant that they also 
could not budget for their training on these technologies. 

Finding 1.7 

A total of 97% of the principals and designated officials who were interviewed indicated that 
authorities had not mentioned the importance of using technology in teaching and learning 
activities. In rural ECD centres, the dominant theme was that the authorities prioritised children’s 
nutrition. Very few principals and designated officials indicated that officials had mentioned the 
importance of using technology in teaching and learning activities. 

Finding 1.8 

A total of 97% of ECD centres that were interviewed had not formulated fourth industrial 
revolution/ technology-related strategies/ plans/ activities. As indicated earlier, this is 
attributable to the fact that ECD centres did not have much technology infrastructure for 
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teaching and learning activities. There was not much that was procured to keep abreast of the 
changing landscape in the face of the fourth industrial revolution. 

Finding 1.9 

As high as 98% of interviewed principals and designated officials in the ECD centres believed that 
the extent to which children have sufficient technological infrastructure (particularly at home) to 
participate meaningfully in teaching and learning activities is moderate to none. 

Finding 1.10 

Data obtained from interviews conducted indicate that the main challenge of ECD centres is lack 
of funding. A total of 43% of the principals and designated officials interviewed at the ECD centres 
had experienced funding challenges in bringing technology to their institution. The data indicate 
that 61% of ECD centres anticipated funding challenges in institutionalising newer technologies. 
This was a dominant theme in the ECD centres. As indicated earlier, owing to lack of funding, ECD 
centres could not even begin to think or anticipate challenges associated with emerging 
technologies. Lack of funding would affect the provision of the necessary training to staff 
members and would lead to failure to put proper security infrastructure, leading to 
vandalism/theft. It would also lead to failure to put systems in place for change management 
processes, which is critical for dealing with negative attitudes. Without funding, ECD centres 
would not be in a position to install connectivity devices. 

Finding 1.11 

A total of 84% of the interviewed principals and designated officials indicated that they mostly 
required staff training and 90% indicated the need for computing equipment. Other key 
requirements included funding for additional staff members, television sets, connectivity, smart 
toys and other learning and development activities. 

Implications of the findings 

As it stands, the ECD sector in South Africa is not geared for the 4th industrial revolution. This is 
apparent in the lack of basic computing infrastructure in the ECD centres as well as lack of training 
in using technologies for teaching and learning purposes, as witnessed in the findings above. 
Compared to their peers who have access to these technologies, children without technology 
support in their developmental activities could have slower creative development. The use of 
technology in developmental activities such as role-play is essential in enhancing imaginative 
thinking in children. 

Essential skills required by teachers in the ECD centres 

 Basic end-user computing skills – These are beneficial for principals, teachers and teaching 
assistants. Increasing efficiency will reduce the time spent on administrative work and enable 
teachers to focus on more value-adding activities. Some principals indicated challenges even 
in essential functions such as printing. Activities such as coloring are critical for the 
development of gross motor skills in young children. Therefore, teachers should be able to 
perform essential functions such as the printing of activity templates.  
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 Word (typing) and Spreadsheet Processing Skills and Database Navigation Skills – These are 
beneficial for principals and teachers to increase administrative efficiency.  

 Electronic Presentation Skills – Visual aids are critical for making learning engaging, more real, 
and accurate. They are essential in effective teaching and learning activities in young children 
who typically have a brief concentration span. Furthermore, electronic visual aids encourage 
conceptual thinking skills, which are critical in the fourth industrial revolution. Currently, ECD 
teachers use traditional visual aids such as dramatisation and worksheets due to lack of 
training in the use of electronic visual aids. Training teachers in this aspect is expected to 
improve the student experience by creating variety in learning.  

 Internet Navigation Skills – The internet has a complete pool of teaching resources that 
teachers can use for teaching and learning activities. Internet navigation skills are essential 
for principals and teaching staff to keep abreast of changes and developments within their 
space. As indicated earlier, most principals indicated that they were unaware of education 
developments around the fourth industrial revolution. This affected the pace of procurement 
of new technologies as well as strategy formulation. In this regard, internet navigation skills 
are essential for ECD teachers if they are to remain relevant and up to date with teaching 
practices and resources shared across the world in this era of fast-paced information.  

 Networking and Collaboration Skills - Changes occur very quickly in the fourth industrial 
revolution and this may present challenges in following a structured approach to change. This 
requires agility on the part of teachers. One way that teachers can keep abreast of changes, 
acquire new resources for use in classrooms, and obtain solutions for existing challenges is 
through collaboration with peers. Therefore, networking skills are essential for teachers as a 
two-way (receiving and giving) platform for increasing teaching efficiency.  

 Electronic Communications Management Skills – On a broader level, these skills are essential 
for communications between the school, teaching staff and students. The COVID-19 
pandemic highlighted the need for good electronic communications management skills. In 
the public schools’ sector, those whose staff had these necessary skills could guide their 
children through their work, send learning materials and provide feedback on submitted work 
through electronic means. This meant that schools whose teachers did not have these skills 
were unable to continue learning. Therefore, this skill is recommended for teaching staff in 
ECD centres.  
  

2. Private and public schools 

A total of one hundred and forty-five (145) principals were interviewed. One hundred and 
twenty-seven (127) of these principals were based in rural schools, whereas eighteen (18) were 
in urban schools. Eighty-seven (87) of these schools were public schools and fifty-eight (58) were 
private schools.  

Finding 2.1 

The results indicated that projectors and computer-based equipment types were widely used to 
facilitate teaching and learning in schools. A total of 88% of the participating schools had 
computers while 45% of the schools had projectors and 46% had Wi-Fi/data. The emerging 
technology used in schools is the smartboard. About 34% of the schools had smartboards. 



 
 

23 
 

Various online platforms were also introduced in urban schools, and these included 
WhatsApp/Google Apps, YouTube licensing, Office 365 licensing/ MS Teams and/or Zoom. In 
rural areas, there was less use of these platforms. Schools that were using cellphones to facilitate 
teaching and learning were 15% (WhatsApp/Google Apps) while those using YouTube licensing 
were 9%. Other urban schools (3%) had started to use Office 365 licensing/ MS Teams and/or 
Zoom platforms for teaching and learning. However, the results were biased towards urban 
schools when it comes to the use of various learning platforms 

Finding 2.2 

The results indicate that most principals in schools are of the view that the teaching staff is 
moderately competent to competent in using 4IR related technologies for teaching and learning. 
A total 39% indicated that teaching staff were moderately competent and a further 39% indicated 
theirs were competent while 22% indicated that their staff were not competent. 

However, many rural teachers were less competent compared to urban teachers. Principals and 
designated officials emphasised the need for training even on illustrating activities on the 
computing equipment. Teachers relied heavily on traditional teaching methods such as green 
board and chalk. 

Finding 2.3 

The results indicated that there was not much technology infrastructure procured for teaching 
and learning to keep abreast of the changing landscape due to the 4IR. Computers (11%) and Wi-
fi (8%) were the technology mostly procured. Public schools introduced technology such as 
robotics and coding applications (2%), 3D printers (0.5%), and laser cutting machines (0.5%) as 
part of teaching and learning infrastructure. In general, there was a surge in the procurement of 
basic computing infrastructure in public schools.  

Finding 2.4 

Most principals indicated that no training was arranged or conducted for the teaching staff in 
their schools. For instance, in the Eastern Cape, 92% of the principals interviewed indicated that 
no training was provided while in Northern Cape 100 percent of principals indicated that no 
training was provided. This was because many rural schools/public schools had procured less 
technological material. For those that had made some procurement, the indication was that they 
had arranged some forms of ‘crash courses’ to some staff members on how to operate the basic 
technology that had been acquired. 

Finding 2.5 

Concerning value addition, most of those that had added some technology in one form or the 
other attested to deriving benefits associated with this. On the other hand, many rural schools 
did not see any value from the new technologies because some of their staff members were not 
trained to operate these technologies. For instance, in Free State, KwaZulu Natal and Limpopo, 
all the schools found this question not applicable. Eastern Cape province had 33 % of schools 
indicating that they found value from the added technology. 
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Finding 2.6 

Data obtained from interviews indicate that the main challenge for the schools was lack of 
funding, which was indicated by 68% of the participating schools. The same trend was observed 
in relation to the ECD centres. The next major challenge were lack of technical support for repairs 
and maintenance (28%) and connectivity (27%), security (16%), and negative attitude (16%). 
Other challenges were the stability of the electricity grid (8%) and an aging workforce (7%). Some 
schools raised the challenge of discipline (2%). They highlighted that technologies must be used 
in a manner that discipline is still maintained. 

With no funding, schools could not even begin to discuss embedding technology as they could 
not procure these relevant technologies for teaching and learning in the first place. Lack of 
funding also meant that they could not put aside funds for training on these technologies. 

Finding 2.7 

An overwhelming number of principals indicated that the authorities did not mention the 
importance of using technology in teaching and learning activities. For instance, in Eastern Cape, 
Free State, KwaZulu Natal, Mpumalanga and Gauteng provinces, 100 % of principals indicated 
they did not receive policy direction on 4IR issues. However, 15% of schools in the Western Cape 
province and 8% in North-West province indicated that there were ongoing visits from the district 
offices, but the visits were principally for inspection purposes. 

Among the 15% and 8% of schools that highlighted that there were visits in Western Cape and 
North-West provinces, there are private schools that indicated they had received some 4IR 
policies from the authorities or shareholders. This means the private schools are ahead in 
implementing 4IR as they have policy direction. 

Finding 2.8 

Even though they may not have received policy direction on 4IR from authorities, some principals 
indicated that they had formulated 4IR/ technology-related strategies/ plans/ activities based on 
their exposure to this phenomenon. For instance, 58% of principals in Western Cape province 
and 50% in Eastern Cape province indicated thus. These principals highlighted that they had made 
plans because that was the new direction and strategic objective they were executing. However, 
the majority did not formulate any strategies; for instance, 100% of principals interviewed in 
North-West and Free State provinces indicated that plans were not formulated. This was 
followed by 95% of principals in Mpumalanga Province indicating that there were no plans in 
place. These principals indicated that they waited for guidance on the policy direction from 
authorities. 

The implementation of plans was based on the exposure of schools to the Fourth Industrial 
Revolution. This is attributable to the fact that schools did not have much technology 
infrastructure for teaching and learning activities and that there was not much that was procured 
to keep abreast of the changing landscape in the face of the fourth industrial revolution. This 
implies that teachers and principals acknowledge the existence of the fourth industrial revolution 
though there is a minimal direction from the authorities. 
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Finding 2.9 

The results indicated that the relevant officials who were interviewed believed that learners had 
moderate access to technology, particularly at home, for them to be able to participate 
meaningfully in learning. For instance, 84% of principals in North-West province and 81% in Free 
State Province were of the view that learners had moderate access to technology. The key driver 
to this theme is that schools, in general, had not procured much of the latest technology to drive 
teaching and learning activities. Scholars who had access to such technology at home, especially 
in urban areas, could progress with their work as required even during the COVI-19 disruptions. 
Most principals that indicated that their learners had nothing in terms of technology, particularly 
at home, were from rural schools. 

Finding 2.10 

Data obtained from interviews indicate that the main challenge anticipated in procuring and 
using technology in schools is lack of funding (63%). This was a dominating theme in many of the 
schools.  

The other challenges identified were the stability of the electricity grid (35%), the potential of 
vandalism (34%) and support from service providers /lack of training (28%) and connectivity 
(12%). Negative attitude towards technology (11%) and shortage of computing infrastructure 
(10%) were other challenges. 

The fact that lack of funding was the main challenge means that provision of necessary training 
to staff members and proper security infrastructure were also negatively affected. Lack of 
funding also led to failure to put systems in place for change management processes. (This is 
critical for dealing with the negative attitude.) Without funding, schools would not be able to 
install connectivity devices. 

Finding 2.11 

Principals that were interviewed identified eight essential needs as the additional support they 
required to teach and deliver the cohort of scholars ready to enter the next phase of education, 
which is expected to be powered by technology. They indicated that they mostly required 
computing equipment/ computer laboratories (81%), staff training (74%) and internet 
connectivity (41%). Some schools indicated that it would be beneficial to have technical advice 
(32%) in the form of experts on curriculum guidance as they incorporate technology. Lastly, 
schools also highlighted that they required security (17%) and stable power sources (6%). 

Implications of the findings 

As it stands, the schooling sector in South Africa is not geared for the 4th industrial revolution. 
This is apparent in the schools' lack of basic computing infrastructure, accompanied by a lack of 
training on use of technologies for teaching and learning purposes, as established in the findings 
above.  

The results also highlight a digital divide among the learners/schools in rural areas and urban 
areas in South Africa. This means that learners in rural areas are left behind in relation to uptake 
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of fourth industrial revolution skills, leading them to having problems when they reach the 
diploma or degree level. Some learners will lack skills such as critical thinking, creative thinking 
and even the basic computer skills. 

Key skills required by teachers in schools 

 Basic end-user computing skills – These are beneficial for principals, teachers, and teaching 
assistants. Increasing efficiency will reduce the time spent doing administrative work and 
enable teachers to focus on more value-adding activities. Some principals indicated 
challenges even in essential functions such as printing. Therefore, teachers should be able to 
perform essential functions, such as the printing of activity templates. For teachers to 
complete work faster, they must develop basic computer skills. 

 Word (typing) and Spreadsheets Processing Skills – Microsoft Excel is a spreadsheet program 
developed by Microsoft that is used to automate daily business processes such as maintaining 
employee data, financial data, debit sheets, data analysis and much more. Therefore, this 
software is essential for schools as it increases administrative efficiency. The productivity of a 
business depends on how fast things are done. To complete work faster, teachers must 
develop typing skills. Typing helps teachers work comfortably on the computer. It aids in 
communicating with colleagues and customers, creating documents and finding new 
information. 

 Electronic Presentation Skills – Visual aids are critical for making learning engaging, more real, 
and accurate. They are essential in effective teaching and learning activities in young children 
who typically have a brief concentration span. Furthermore, electronic visual aids encourage 
conceptual thinking skills, which are critical in the fourth industrial revolution. Currently, 
teachers use traditional visual aids such as dramatisation and worksheets due to a lack of 
training in electronic visual aids. Training teachers in this aspect is expected to improve the 
learner experience by creating variety in learning.  

 Internet Navigation Skills – Internet navigation is the process of navigating a network of 
information resources in the World Wide Web, organised as hypertext or hypermedia. The 
internet has a complete pool of teaching resources that teachers can use for teaching and 
learning activities. Internet navigation skills are essential for principals and teaching staff to 
keep abreast of changes and developments within their space. As highlighted earlier, most 
principals indicated that they were unaware of education developments around the fourth 
industrial revolution. This affected the pace of procurement of new technologies and strategy 
formulation. In this regard, internet navigation skills are essential for teachers to remain 
relevant and up to date with teaching practices and resources shared across the world in this 
era of fast-paced information.  

 Networking and Collaboration Skills – Changes occur quickly in the fourth industrial 
revolution, which may present challenges in following a structured approach to change. This 
requires agility on the part of teachers. One way that teachers can keep abreast of changes, 
acquire new resources for use in classrooms and obtain solutions for existing challenges is 
through collaboration with peers. Therefore, networking skills are essential for teachers as a 
two-way (receiving and giving) platform for increasing teaching efficiency.  
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 Electronic Communications Management Skills – On a broader level, these skills are essential 
for communications between the school, teaching staff, and learners. The COVID-19 
pandemic highlighted the need for good electronic communications management skills. In 
the public schools' sector, those whose staff had these necessary skills could guide their 
learners through their work, send learning material and provide feedback on submitted work 
through electronic means. This meant that schools whose teachers did not have these skills 
were unable to continue learning. In this regard, this skill is recommended for teaching staff 
in schools. 

 Email management – Email is the mode of communication across organisations or within 
organisations. Like any other type of business information and record, email must be included 
as part of the organisational standards addressing information and records. Email 
management involves the systematic control of the quality and quantity of electronic 
messages sent from within and received by an organisation. These skills are essential for 
teachers to develop because the ability to use emails improves the organisation's productivity 
and efficiency. 

 Database Management Skills – Database Management is organising, storing and retrieving 
data from a computer. Database Management can also describe the data storage, operations 
and security practices of a Database Administrator throughout the data's life cycle. Managing 
a database involves designing, implementing and supporting stored data to maximise its 
value. Data can be centralized, where all the data live in one system in one place. All users 
come to that one system to access the data. Database management skills are essential in that 
teachers can develop other several skills required for effective teaching and learning of 
learners as well as the management of the school’s data, which include patience, meticulous 
attention to detail, a logical approach to work, the ability to prioritise tasks, problem-solving 
skills, good organisational skills and communication and interpersonal skills. 

 Digital fluency – Digital fluency is knowing how to use the right tools to achieve the teaching 
objective. It is also viewed as selecting and using the appropriate digital tools and 
technologies to achieve a particular outcome. The ability to locate, evaluate and ethically use 
that information quickly becomes a skill as essential as traditional print literacy. In the 21st 
century, information enriches lives. Teachers need this skill because technology is fast-
changing, and teachers need to know the type of tool to use to achieve the desired goals. 
Teachers need knowledge about what technology is, how it works, its purpose and how to 
efficiently and effectively achieve the desired goal. Technological fluency is measured not by 
how much learners learn with computers and how many new skills they develop, but by a 
learner’s ability and confidence to use technology to create, design, build and program 
personally meaningful projects. Just as achieving fluency in a second language takes time and 
requires hard work and motivation, so does technological fluency.  

 Digital literacy – This is the ability to use information and communication technologies to 
find, evaluate, create and communicate information, requiring both cognitive and technical 
skills. Digital literacy means being able to understand and use technology. Digital literacy also 
means knowing the limitations of technology and understanding the dangers and precautions 
that the use of technology requires. When teachers master digital literacy, it is easy for them 
to collaborate with peers to share technology and improve learning outcomes for their 
learners. 
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3. Private HEIs and FET colleges 

Sixteen (16) private Higher Education Institutions and Further Education and Training Colleges 
were included in the in the sample of the study.  

Finding 3.1 

Approximately all the private HEIs and FET colleges that were interviewed had 
computers/laptops/tablets as forms of technology available and used for teaching and learning. 
In addition, 87% of the private HEIs and FET colleges had internet connectivity. Moodle is used 
significantly as a Learner Management System and Zoom and Google classes were also used to 
deliver teaching and learning in private HEIs and FET colleges.  

Finding 3.2 

Approximately 93% of the teaching staff at private HEIs and FET colleges reported they were 
moderately competent in using existing teaching technologies and only about 7% were deemed 
not competent. 

Finding 3.3 

Although Moodle remains an alternative Learning Management System for private HEIs and FET 
colleges, most of these private HEIs and FET colleges have indicated that they are moving towards 
establishing their own in-house Learning Management Systems. 

Finding 3.4 

Approximately 60% of the private HEIs and FET colleges did not need to provide training on the 
newly acquired technology as most of them already had their own Learning Management 
Systems. Lecturers contributed to the development of these Learning Management Systems.  

Finding 3.5 

About 60% of private HEIs and FET colleges derived value from utilising the new technology that 
had been procured. This did not apply to the remaining 40% of the colleges, as they had not 
recently procured any new technology.  

Finding 3.6 

The key challenges associated with institutionalising technology included staff not embracing 
technology, finding the delicate balance between technology needs and the returns on 
investment, connectivity, and support from service providers, training and skills mismatches.  

Finding 3.7 

At least 87% of the private HEI and FET colleges indicated that they had received policy direction 
from the authorities or their shareholders on matters relating to the fourth industrial revolution. 
Only about 7% of the sampled private HEI and FET colleges indicated that they had not received 
any policy direction, and the remaining 6% did not respond to the question. 
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Finding 3.8 

It is encouraging that 73% of the private HEI and FET colleges had put together guidelines to 
respond to the fourth industrial revolution. However, 27% of private HEI and FET colleges 
indicated that they had not formulated any strategy, plan or activities relating to the fourth 
industrial revolution.  

Finding 3.9 

In addition to the above positive finding is that 73% of the private HEI and FET colleges indicated 
that they had formulated workplace skills plans to respond to staff members' technological 
needs. In comparison, 11% of private HEI and FET colleges had not put together skills plans. 

Finding 3.10 

Approximately 87% of the private HEIs and FET college students had sufficient technological 
infrastructure to participate meaningfully in teaching and learning, particularly on campus, as 
there was connectivity (Wi-Fi). However, the moment the students left campus, there were a 
host of challenges that they faced, including lack of access to data in their homes 

Finding 3.11 

The anticipated challenges associated with embedding new technology in the private HEIs and 
FET colleges included: 

 old students  

 data costs  

 additional support costs  

 security and vandalism of infrastructure  

 service providers not transferring skills or providing inadequate training  

 stability of the electricity grid and  

 whether the partners such as the SETAs could provide support should all courses be moved 
to an online platform. 

Finding 3.12 

Additional support required to deliver the cohort of students ready to enter the next phase of 
education powered by technology included staff training, funding and connectivity. Some chief 
academic officers indicated that it would be beneficial to have standardised technology for all 
HEIs and FET colleges. 

Implications of the findings 

As it stands, the private HEIs and FET colleges are geared for the 4th industrial revolution. Most 
of these institutions had technological infrastructure and adequate learning management 
systems to participate meaningfully in teaching and learning. These technologies became quite 
useful during the COVID-19 national lockdown, as teaching and learning in these institutions 
continued to take place remotely.  
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It was also evident that both students and lecturers seem to have embraced technology well in 
their teaching, learning and assessments. However, connectivity and the high cost of data seem 
to be a major challenge that harms the remote teaching and learning processes.  

Key skills required by lectures in the private HEIs and FET colleges 

As alluded to earlier, 93% of the private HEIs and FET colleges that were interviewed indicated 
that their lectures were competent in using technology. Some of the lectures even contributed 
to the development of the Learning Management Systems eventually adopted by their colleges. 

 

4. TVET colleges 

There were twenty-six (26) public TVET colleges that participated in this study. Each of the nine 
provinces had representation in the sample. Principals, deputy principals, academics, ICT 
managers and HR managers participated in interviews. 

Finding 4.1 

All participants had computers/laptops/tablets as forms of technology used for teaching and 
learning, and this computing equipment was connected to the internet. The college websites and 
the Moodle LMS were the most used platforms to host and deliver teaching and learning. The 
smart or interactive boards are also emerging as a form of hard infrastructure technology 
because a significant number of public TVET colleges have begun to use these. The MS office 365 
package, MS Teams and Zoom have also emerged as essential tools to deliver teaching and 
learning in public TVET colleges. Some public TVET colleges indicated that they had installed 
robotic infrastructure in their labs, whereas some indicated that they were deploying the virtual 
reality technology. It was interesting to note that only one out of the 26 participants, an urban 
TVET college, had an in-house or homegrown LMS. Furthermore, it is important to note that out 
of the 13 urban public TVET colleges, only two had near-adequate technology to promote 
teaching and learning.  

Finding 4.2 

Some 81% of teaching staff in public TVET colleges were competent to moderately competent in 
using existing technologies for teaching. In this case, the key themes that emerged were training, 
making ICT skills a pre-requisite for employment, and the public TVET colleges self-developing 
the LMS system, which allows them to develop in-house skills. Five institutions reported that 
their staff members were not competent to use the existing technology for teaching activities, 
leading to other key themes: training and technology mismatches. Therefore, the teaching 
technology at their disposal was not consistent with the online teaching requirements. 

Finding 4.3 

In recent technological procurements to keep abreast of technological advances, the public TVET 
colleges added twenty different teaching technologies. Among these, Moodle remains an 
attractive Learning Management System, as most of the public TVET colleges had procured it. 
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Finding 4.4 

A total of 65% of public TVET colleges had provided training on the newly acquired technology to 
the relevant employees. The key themes that emerged are that training is provided by suppliers 
in all the newly acquired technology and that training is generally provided on an ongoing basis. 
In 35% of the cases where there was no training provided, participants indicated that training 
was not applicable because there was no technology procured. Some were still in the phase of 
identifying people that required training. 

Finding 4.5 

Some (81%) of public TVET colleges attested to deriving value from the utilisation of the newly 
procured technology. The major themes that emerged include the observed improvement in the 
standard and quality of teaching and learning, positive feedback from lecturers and students, 
continuity with classes even under-lockdown conditions, and the ability to do more online than 
traditional classes. 

Finding 4.6 

Participants were concerned about their academic staff not embracing technology, finding 
delicate the balance between technology needs and the returns on investment, connectivity, and 
support from service providers, training and skills mismatches. The significant challenges flagged 
include the negative attitude towards using technology, connectivity, lack of funding, training for 
staff and students and ICT infrastructural challenges. All participants acknowledged that both 
students and academic staff members had connectivity on campus. However, students mainly 
had a challenge of participating meaningfully and accessing the institutions’ learning 
management systems offsite, as many of them were struggling with data. 

Finding 4.7 

All participants had not received any policy direction on how to move towards the fourth 
industrial revolution. Instead, the Department of Higher Education, Science and Technology has 
drafted several documents encouraging colleges to participate in external bodies on 4IR skills and 
technologies. In this regard, some participants pointed to the MOU with CISCO for ICT inputs 
through the establishment of CISCO Academies, which are instrumental in public TVET staff 
capacity building. There is also an ICT portion of the curriculum that was recently introduced in 
the Life Orientation subject. This is not an encouraging sign for the public TVET colleges. 

Finding 4.8 

About 58% of participants had not received any guidance from industry partners or relevant 
associations on technology inclusion in some parts of the curriculum/ activities. However, 42% of 
them received some form of guidance from industry partners and relevant associations on 
technology inclusion in some parts of the curriculum/ activities. From those that received 
guidance, the key emerging themes were communication relating to the expectations of the 
partners, guidance on what TVET colleges have to embrace, the role of IT companies in training 
lecturers, as well as publishers that guide the nature of the content that could be included on the 
online platforms. 
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Finding 4.9 

As high as 92% of the participants were aware of emerging technologies in one area or the other 
and having realised that technologies change rapidly, they put in place committees to track these 
technologies. For advanced teaching and learning, cited key emerging themes include Bright 
Space and CISCO WebEx. Other technologies that the colleges are aware of include simulation 
technologies augmented and virtual reality, artificial intelligence, 3D printers, IQ Hospitality, the 
Host, Auto Cad, Typing Tutor, Kupula LMS, Google classroom and Interactive screens. Other 
participants highlighted that they already had robotic infrastructure from industry partners for 
education purposes. 

Finding 4.10 

Some 50% of the public TVET colleges that were interviewed indicated that they had formulated 
ICT strategies to guide them in the procurement of 4IR technologies for promoting teaching and 
learning. The other 50% had not formulated any ICT strategies. The central theme that emerged 
from the interviews with the principals/deputy principals and ICT managers for those that had 
formulated the strategy is that they keep updating the strategy to incorporate new technological 
advances. For those who had not formulated the strategy, the emerging theme was that they 
had put steering committees to develop the strategy. 

Finding 4.11 

A total of 85% of the participants indicated having identified the training needs of relevant staff 
members as part of their response strategy and also to equip them so that they are ready to 
operate in a technology-driven environment. These had training committees in place that looked 
after the training needs. Another emerging theme was the utilisation of performance 
management tools where employees are asked to identify their own training needs, as well as 
the utilisation of skills audits, which is spearheaded by HRDs. For 15% of the participants that had 
not identified the training needs, emerging themes were around the lack of training committees, 
lack of the emerging technologies identification committees and lack of funding to employ 
individuals that could assist in scanning the environment for the emerging technologies. The risk 
here is that even if the technology were to be procured, it would find relevant staff members not 
yet ready to leverage it. 

Finding 4.12 

The results indicated that 65% of the participants had put together skills plans to document and 
respond to staff members' technological needs. A key emerging theme was committees that 
track these emerging technologies and then feedback to the relevant training committees and 
other structures dealing with training and skills. The fact that technology changes rapidly made 
this exercise viewed as a crucial exercise that should take place on an ongoing basis and not a 
once-off exercise, emphasising skills plans now more leaning towards the 4IR skills. The remaining 
35% of the participants had not formulated any skills plans, and the concern here is that these 
staff members may not be in a position to interact with technology. They may not be able to 
impart the skills necessary to their students to succeed in the technology-driven economy. 
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Finding 4.13 

Some 54% of the participants indicated that their institution had identified key personnel that 
will drive ICT strategies and general technology revamp in order for the public TVET colleges to 
respond to the landscape changing due to the fourth industrial revolution. The key emerging 
theme was the formation of ICT Steering Committees and the IT Sub-committees of Council. The 
remaining 46% of the participants had not identified key personnel that will drive ICT strategies 
and these flagged lack of ICT strategy as their main derailer. 

Finding 4.14 

All participants were of the view that the extent to which students had sufficient technological 
infrastructure (particularly at home) to be able to participate meaningfully in teaching and 
learning is moderate. The explanation is that students could participate meaningfully within the 
corridors of the campus as there is Wi-Fi connectivity, but the moment the students left campus 
grounds, a host of other issues such as the lack of access to data in their homes then emerge.  
However, there has been an improvement in this as some of the educational sites were zero-
rated. In addition, just like in the private sector, some participants raised the issue of security for 
the gadgets (laptops or tablets) being issued to students, as these gadgets were always at risk of 
getting lost/ stolen as most of the students used public transport. 

Finding 4.15 

Fifteen key issues were highlighted by the participants as anticipated challenges that would come 
with introducing new technologies and ramping up the use of technology. Among these, 
rural/poor/funding was ranked the highest as it was raised by 18% of the participants. This was 
followed by connectivity, ICT infrastructure challenges and negative attitude towards adoption 
of technologies, all which were raised by 15% of the participants. Lack of staff and student 
training was raised by 10% of the participants, and gadgets and data were raised by 8% of the 
participants. 

Finding 4.16 

Participants identified eight essential additional support needs which they require to teach and 
deliver the cohort of students ready to enter the world of work that is powered by technology. 
Top among these needs are that 30% of the public TVET colleges require staff training, 18% 
require Data/Wi-Fi/Internet connection, 11% require sufficiently trained staff in ICT, and another 
11% require funding. Some participants indicated that it would be beneficial to have technical 
advice. There are instances where necessary computing technology was still not available, 
evidenced by 16% of the participants indicating computers/laptops/tablets as one of their needs. 

Implications of the findings 

 The majority of public TVET colleges realised that there is need to shift from the traditional 
face to face teaching and learning as COVID-19 regulations left them with no choice except 
to adopt online or blended teaching and learning. This realisation prompted them to start 
procuring online Learner Management Systems and other technologies due to the urgency of 
adjusting teaching and learning prompted by COVID-19. The public TVET space started 



 
 

34 
 

looking around to procure various technologies that were available on the market. Having a 
variety of technologies adding up to 50 in these colleges implies that there is a need for 
research to identify the tried and tested technologies that are best suited for the TVET space. 
This is because the market is flooded with many technologies. Suppliers are obviously in 
business and will do their best to market their products. This requires TVET colleges to have 
the relevant technical advice on which technologies to procure. 

 The public TVET space is realising the need to train the relevant staff; hence, they embarked 
on training around all technologies they were procuring. It is also encouraging to note that 
there is a realisation for the need for continuous training. This will equip the teaching and 
learning staff for the benefit of students' preparedness to join the labour market dominated 
by technology. 

 The recorded recent procurements are a sign that TVETs realise the need to keep abreast of 
new technological demands in their space. There is also an appreciation of the value derived 
from utilising the newly procured technology by those who have done so. 

 Academic staff in the TVET space cannot afford to continue with an attitude of resistance to 
embrace technology because they cannot reverse the presence of new technological 
demands, mainly brought in by COVID-19. There has to be change management to assist them 
to embrace this change, especially the older age group of academic staff who successfully 
delivered with the traditional mode of teaching and learning in the past. The project of South 
African Broadband Education Networks (SABEN) needs to be sped up to improve internet 
connectivity in all TVET colleges. The DHET also has to invest more in ICT infrastructure. 
Inadequate training for both academic staff and students does not prepare the students 
enough to access learning materials to adequately prepare them for the workplace 
dominated by technology. 

 Lack of comprehensive policy directive will create different public TVET colleges that operate 
at different levels because some of them may not be ready to take initiatives to embrace and 
embed for 4IR activities in teaching and learning. Those colleges that quickly embrace the 4IR 
technological demands will stand out tall above those who will take time to embrace 
technological advances. The policy directive will force all TVET colleges to comply; hence, 
none will be left out to do things at their own pace. 

 Awareness of emerging technologies by most public TVET colleges is a positive and 
encouraging situation.  It shows that with funding and proper technological advice, the TVET 
colleges are prepared to implement technology in teaching and learning to prepare students 
to operate in the workplace dominated by machines. 

 Identification of training needs by most public colleges indicates that management realise the 
need to capacitate the academic staff for effective teaching and learning. In addition, 
updating annual skills plans is a positive step in capturing all required training needs to keep 
abreast of the new technologies they procure. 

 Having the majority of public TVETs identifying key personnel to drive ICT strategies is also 
encouraging. These will provide all the support required by technology users in teaching and 
learning in specific colleges. These champions are necessary for the system as they will be a 
backbone in promoting new technologies that the college procures. 
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 The finding that students only participate meaningfully while on campus is a limitation in their 
learning. It is important to note that those who do not have Wi-Fi in their homes will always 
be disadvantaged and may not perform as competently as those who have an advantage of 
accessing learning material at any time of the day and have more time for learning. The 
disadvantaged will have limited learning time because they will only learn while on campus. 

 The finding that tops amongst the required additional support by TVET colleges is staff 
training. This means that though the training is being conducted currently and is ongoing, the 
DHET has to invest more in training to capacitate the relevant staff to promote effective 
teaching and learning. Furthermore, more funding should be channeled towards catering for 
4IR technologies and training.  

Key skills required by academic staff in TVET colleges 

 Basic end-user computing skills – These are beneficial for principals, teachers and teaching 
assistants. Increasing efficiency will reduce the time spent on administrative work and enable 
teachers to focus on more value-adding activities. Some principals indicated challenges even 
in essential functions such as printing. Accordingly, lecturers should be able to perform 
essential functions that require basic end-user skills.   

 Microsoft Office package skills – The Microsoft package includes Microsoft Word, Microsoft 
Excel, Microsoft PowerPoint and Microsoft Access. Microsoft Office is the most widely-used 
tool for documenting, organising information, delivering presentations and processing data. 
For this reason, Microsoft Office efficiency is usually a required skill by college lecturers for 
effective teaching and learning delivery. 

 Database Management Skills – These skills enable the lecturer to recognise the information 
to answer new questions easily, or even conduct certain kinds of data analysis and processing. 
The lecturer with these skills will know which spreadsheet or database program to use and 
structure it for any given function in the teaching and learning processes.   

 Electronic Presentation Skills – Visual aids are critical for making learning engaging, more real 
and accurate. They are essential in effective teaching and learning activities of students, some 
of whom might have a brief concentration span. Furthermore, electronic visual aids 
encourage conceptual thinking skills, which are critical in the fourth industrial revolution. 
Currently, lecturers use traditional visual aids such as dramatisation and worksheets due to a 
lack of training in electronic visual aids. Training lecturers in this aspect is expected to improve 
students’ experience by creating variety in learning. 

 Internet Navigation Skills – The internet has a complete pool of teaching resources that 
lecturers can use for teaching and learning activities. Internet navigation skills are essential 
for principals and teaching staff to keep abreast of changes and developments within their 
space. Most principals are becoming aware of developments in education around the fourth 
industrial revolution but need to be equipped with these skills. Internet navigation skills are 
essential for college lecturers to remain relevant and up to date with teaching practices and 
resources shared across the world in this era of fast-paced information. 

 Electronic Communications Management Skills – On a broader level, these skills are essential 
for communications between the school, teaching staff and students. The COVID-19 
pandemic highlighted the need for good electronic communications management skills. In 
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the public TVET sector, those whose staff had these necessary skills could guide their students 
through their work, send learning material and provide feedback on submitted work through 
electronic means. This meant that colleges whose lecturers did not have these skills were 
unable to continue teaching and learning. Therefore, acquisition of this skill is recommended 
for teaching staff in TVET college lecturers.   

 Networking skills – Changes occur very quickly in the fourth industrial revolution, which may 
present challenges in following a structured approach to change. This requires agility on the 
part of lecturers. Lecturers can keep abreast of changes, acquire new resources for use in 
classrooms, and obtain solutions for existing challenges through collaboration with peers. 
Therefore, networking skills are essential for lecturers as a two-way (receiving and giving) 
platform for increasing teaching efficiency. 

 Preparing and recording learning materials (videos) – This skill is in high demand, and became 
especially so recently when the Covid-19 pandemic brought a new normal in the teaching and 
learning space. This skill is required by every academic staff member to effectively teach 
online, a deviation from the traditional face-to-face mode of lesson delivery. Therefore, there 
is need for all staff training to equip them for relevance in online teaching and learning. 

 Advanced information searching skills – These skills include the ability to do advanced 
searching for information using different search engines such Chrome and Mozilla and 
navigating different websites. These skills enable lecturers to prepare content for their 
lectures adequately.  

 Online assessment skills – These skills have become a necessity because of the advent of 
online teaching and learning. Lecturers also need to be skilled with the online assessment, 
especially during the Covid-19 era where social distancing should be observed. If students are 
receiving online tuition, they should also be assessed online, and lecturers should be trained 
to conduct these online assessments. 

 Trouble shooting on gadgets – This is an extra skill in addition to being able to use computers. 
A computer user also requires basic knowledge of fixing small computer issues such as coping 
with frozen programs or damaged USB ports and backup management. Familiarity with the 
software and hardware of computer systems that the lecturers use is key if they experience 
these small challenges as they work remotely and independently. They may not always be 
closer to a technician who will readily assist in such circumstances.  

 

5. TVET college students 

Finding 5.1 

Students raised 25 different sets of technologies that they require in order to participate 
meaningfully in learning activities. Top on the list of requirements was data to use off-campus 
(19%), followed by reliable internet/Wi-Fi on campus (16%), computers/laptops/tablets (16%), 
and smartphones (8%). In terms of the percentage of students requiring the identified 
technologies, top on the list were students requiring data to use offsite campus (100%); 86% 
required reliable internet/Wi-Fi on campus while a further 86% required 
computers/laptops/tablets and 43% required smartphones. It was interesting to note that 
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students raised a host of additional technology platforms that institutions could use to deliver 
effective teaching and learning. Among these were WhatsApp Groups as part of the general use 
of online learning platforms. Students also indicated the need for training videos that focus on 
using this infrastructure to enable them to use the equipment. Another need was for the 
institutions to have in place the latest Windows applications. This point could also be linked to 
the improvement of the general infrastructure that supports technology utilisation, such as 
working electric sockets that are used to connect electronic gadgets.  

Finding 5.2 

Students raised 21 different sets of technical skills that they require to participate meaningfully 
in learning activities. Top on the list of technical skills required was PowerPoint/Excel/Word 
(12%), basic computer literacy (11%), learning computer hardware (11%), starting a computer 
(11%) and typing with speed (8%). In terms of the percentage of students requiring the identified 
technical skills, top on the list were PowerPoint/Excel/Word (93%), basic computer literacy (86%), 
learn computer hardware (86%), starting a computer (86%), and typing with speed (64%).  

Finding 5.3 

It was indicated that 93% of student representative councils were not satisfied that the current 
curriculum provided them with relevant know-how to propel them to participate meaningfully in 
future employment prospects. Only 7% of student representative councils were satisfied that the 
current curriculum provided them with relevant know-how to propel them to participate 
meaningfully in future employment prospects. Major themes that emerged include gaps in some 
subjects compared to the current industrial and technological requirements and an old 
curriculum in some subjects. They suggested that the old curricula should be reviewed in line 
with labour market demands. For instance, an indication was made that the old automotive is 
still taught in mechanical engineering subjects, yet technology has advanced. Another example 
was one of the courses, motor mechanics, which is still using a 1940 car model which is no longer 
applicable to the industry. Another view was that the curriculum did not provide sufficient 
exposure to work-related issues; hence, students argued that the curriculum did not balance 
theory and practice. It focuses more on theory and, consequently, denies students the critical 
practical exposure they require. 

Finding 5.4 

Students indicated 23 different technologies and skills that they thought would enable and equip 
them to be ready for the industry in the rapidly changing technology environment. Top on the 
list of technology and skills needs were computers/laptops/tablets (14%), good internet 
connectivity on campus (8%), work-related exposure (8%), mobile data (6%), upgrading and 
improving campus infrastructure (6%), student training on computer skills (6%) and online 
learning (6%). In terms of the percentage of students requiring the identified technology and 
skills needs, top on the list were computers/laptops/tablets (79%), followed by good internet 
connectivity on campus (43%), work-related exposure (43%), mobile data (36%), upgrading and 
improving campus infrastructure (36%), student training on computer skills (36%) and lastly 
online learning (36%). For the theme of work-based exposure (including technologies at work), 
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students were of the view that it would help enable and equip them with the necessary skills to 
be ready for the industry in the rapidly changing technology environment. This is consistent with 
the themes around the more practical oriented curriculum and training on the use of computers. 

Implications of the findings 

 The high demand for data for use off-campus and gadgets including laptops, tablets and 
smartphones indicates that there has been a shift from the traditional face-to-face teaching 
and learning, which was anchored on the use of black /green/whiteboards, paper and pen. 
This shift needs to be prepared for, and much educational, technological investment by 
authorities is critical for students' meaningful participation in learning. In addition, the fact 
that students raised a host of additional technology platforms that could be used by 
institutions to deliver teaching and learning shows that the students are well informed about 
technological changes going on in their space and are calling upon the authorities to pay 
attention to these changes and address the technological infrastructure needs.  

 Students' 21 different sets of required technical skills could indicate college authorities 
assuming that they would have basic computer skills when students enroll at their colleges. 
It was surprising to learn that those students who are expected to know how to use 
computers raised the need for basic computer education, including things as simple as 
switching on the computer and knowing its parts. This could indicate that the country’s 
education system introduces or exposes students to computers at a late stage in their 
education journey.  

 The 93% of student representative councils indicating that the current curriculum did not 
provide them with relevant know-how to prepare them to participate meaningfully in future 
prospects implies the need for urgent attention to review the curriculum and align it with the 
current technological developments in the industry where the TVET students are headed 
upon completion of their studies. The major themes emerging and examples given in this 
regard are enough to indicate the urgency of curriculum review. The fact that students raised 
these issues implies that they are alert and aware of what they should be getting from their 
education system but are not getting it. 

 Students' requirements for computing equipment, data for use off-campus, training on how 
to use these gadgets and reliable internet imply that the students have embraced the need 
to move onto the online and blended learning that require them to have these technologies 
to participate meaningfully in the new learning platforms. The students have also raised a 
pertinent issue of enough exposure to work-related learning because they believe hands-on 
experience is critical in their learning, particularly in preparation for joining the industry. This 
implies that there is need for authorities to invest more in providing the issues raised. 

Key skills required by students in TVET colleges 

 Basic end-user Computing Skills – These skills refer to the simplest activities that can be done 
on the computer. These activities include switching the computer on and shutting it down, 
logging into a platform, typing, saving documents, creating folders and printing. Students 
need these skills because most of the learning now revolves around using 
computers/laptops/tablets/smartphones.  
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 Electronic Presentation Skills – Students in tertiary institutions of learning need these skills 
for their learning process and even as part of assessment when they are assessed on 
presentations. Besides, they learn for future employment, and this skill becomes handy in 
workplaces as well.  

 Internet Navigation Skills – The internet has a complete pool of learning resources that 
students can use for learning activities. Internet navigation skills are essential for students to 
keep abreast of changes and developments within the education space. Internet navigation 
skills are essential for tertiary education students to keep up to date with learning resources 
shared across the world in this era of fast-paced information.  

 Networking Skills – Information sharing amongst students is essential as it promotes learning. 
Students, therefore, require these skills to participate in group discussions and do so actively 
through different communication platforms. Changes occur quickly in the fourth industrial 
revolution, which may present challenges in following a structured approach to change. 
Therefore, networking skills are essential for students as a two-way (receiving and giving) 
platform for active learning participation.  

 Electronic Communications Management Skills – On a broader level, these skills are essential 
for communication between the students and teaching staff and between students and an 
institution’s administration. The COVID-19 pandemic highlighted the need for good electronic 
communications management skills. In the public TVET sector, those students who had these 
necessary skills could benefit from the new online learning mode. Such students could send 
their work for assessment to their lecturers and get feedback through electronic means. In 
this regard, this skill is recommended for TVET college students to participate in learning 
actively.  

 Microsoft Office Package Skills – The Microsoft package includes Microsoft Word, Microsoft 
Excel, Microsoft PowerPoint and Microsoft Access. Microsoft Office is the most widely-used 
tool for documenting, organising information, delivering presentations and processing data. 
For this reason, Microsoft Office efficiency is a skill required by students for effective learning.   

 Sending and Receiving Emails – This skill is essential for fast and efficient communication 
between lecturers and students, between students and the management of an institution 
and amongst the students. This promotes instant communication of messages, 
announcements and notifications as well as quick feedback. Students, therefore, require 
these skills so that they are not left out. 

 Advanced Computer Skills Search for Information – These skills include the ability to do 
advanced searching for learning information using different search engines such as Chrome 
and Mozilla and navigating different websites. These skills enable students to access all the 
available learning material in their respective subject areas for progressive learning. 

 Learner Management Systems Access and Navigation Skills – The students must be 
knowledgeable of the learner management systems in their institutions to enable them to 
navigate them and make the most of to promote learning. This involves logging into the 
system, choosing the platform's functions, working on these platforms, uploading their 
assessments, accessing learning materials, getting feedback from lecturers, and even writing 
online examinations from these platforms. Without these skills, students cannot effectively 
participate in learning through learner management systems. 
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 Database Management Skills - These skills enable students to easily recognise information to 
answer new questions or even conduct specific data analysis and processing. The students 
with these skills will know which spreadsheet or database program to use and structure it for 
any given situation in their learning process. 

 Computer Coding and Programming skills – Computer programmer skills often combine 
creativity with technical and analytical elements. In many ways, programming represents a 
perfect merging of art and science. This skill becomes handy for students to create simple 
programs and webpages, a requirement in the fourth industrial revolution as they prepare to 
join the industry in this era of technological advancements.   

 Trouble-Shooting on Gadgets – This is an extra skill in addition to being able to use computers. 
A computer user also requires basic knowledge of fixing minor computer issues such as coping 
with frozen programs or damaged USB ports and backup management. Familiarity with the 
software and hardware of computer systems that the students use is key if they experience 
these small challenges as they work remotely and are on their own. They may not always be 
closer to a technician who will readily assist in such circumstances.  

 

6. Universities 

Twenty-two (22) universities participated in this study. From these, seventy (70) executive 
deans/deans of faculties were interviewed.  

Finding 6.1 

Universities deployed fifty-seven different technologies to facilitate their teaching and learning 
activities. These include Learning Management Systems, MS Package, Google, WhatsApp, 
Camtasia, smartboard, Light board, Virtual Reality/ Augmented Reality, Artificial Intelligence, 
Simulation Laboratories, High Fidelity Rooms, and Facebook among other technologies. 

Finding 6.2 

Results show that 93% of executive deans/ deans believed that the teaching staff is competent 
to moderately competent in the use of existing technologies for teaching. This is consistent with 
the data that was analysed for the TVET colleges. Accordingly, the executive deans/ deans 
indicated that training was provided on teaching and learning technologies under normal 
circumstances. The communities of practice within the faculties were a catalyst in ensuring that 
the deployment of the emergency teaching and learning technology during the lockdown was 
not stressful to the staff members that could not utilise these technologies. The communities of 
practice were pivotal in dispensing training to staff members that required it. 

Only 7% of the executive deans/ deans reported that some staff members were not equipped to 
use the existing technology for teaching activities. These executive deans/ deans indicated that 
the staff members deemed not equipped to use existing technology for teaching activities mostly 
reflect the introduction of what has been deemed emergency teaching technologies such as 
teaching through MS Teams, Zoom, and other related technologies. Therefore, there was little 
time to arrange training on these technologies to allow staff members to be competent. 
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Finding 6.3 

Executive deans/ deans indicated that their universities supplemented their teaching platforms 
by introducing teaching platforms such as WhatsApp, Zoom, and MS Teams. There were also 
some investments in the computing equipment. There wasn’t as much technology that was 
recently procured. This is contrary to the TVET colleges, where a significant quantum of teaching 
technologies had been recently procured. 

Finding 6.4  

The observation is that 75% of the faculties interviewed had provided training on the newly 
acquired technology to the relevant employees. For those that provided training, a key theme 
that emerged is that training is generally provided on an ongoing basis. 

Collected data further suggest that training was not applicable where there was no training 
provided because there had not been any new technology that was procured.  

Finding 6.5  

Similar to their counterparts in the TVET colleges, the major themes that emerged from the 
interviews with executive deans/ deans that derived value from the utilisation of technology 
include the observed improvement in the standard and quality of teaching and learning, positive 
feedback from lecturers and students, continuing with classes even under-lockdown conditions, 
and the ability to do more online than the traditional classes. Unfortunately, the ability to do 
more online than the traditional classes was a double-edged sword as additional information 
from the executive deans/ deans revealed that staff members felt lonely and overburdened, 
among other things. 

Finding 6.6 

Data obtained from interviews indicate that executive deans/deans are mostly concerned about 
the resistance of staff members, the negative attitudes and the reluctance to adopt the 
technology. As such, there was a need to get staff buy-in. This was followed by the lack of training 
and lack of 4IR knowledge by staff members. In this regard, the Executive Deans/Deans were 
concerned that staff members would not be able to function in the era of advanced technologies. 

The lack of infrastructure or non-availability of devices was also identified as one of the major 
concerns, particularly for students. This was linked to universities having diverse student cohorts. 
Accordingly, this was linked to the potential to result in unequal access to technology 
opportunities/ digital divide among those students who can afford and those who cannot afford 
it. 

Finding 6.7 

Data obtained show that 54% of the executive deans/deans interviewed were not aware of any 
institutional strategy on the fourth industrial revolution. Some executive deans/deans indicated 
that their institutions had not brought forward a new fourth industrial revolution policy; 
however, the idea of rapid technological advancement and how the institution should respond 
to this was incorporated into their universities' ICT strategic framework. Only 18% of the 
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executive deans/deans indicated that their universities had formulated a fourth industrial 
revolution policy.  

About 52% of the executive deans/deans indicated that they had not been provided with the 
institutional guidelines for embedding 4IR on its activities. In the absence of institutional 
guidelines, 25% of the faculties had formulated their own activities to ensure that they remain 
relevant in the technology-driven era. The lack of institutional guidelines on the fourth industrial 
revolution could result in non-standardised activities from different university faculties. 
Furthermore, there could be difficulties in measuring the impact of these activities to the 
institutional strategy. 

Finding 6.8 

Data obtained from interviews indicate that 77% of the executive deans/deans in the universities 
had a practice of formulating advisory boards, which would ordinarily consist of industry 
partners, associations and other academics. During advisory board meetings, industry 
developments are discussed and inputs on curriculum are solicited. This is contrary to public TVET 
colleges where the majority indicated that they had not received any guidance from industry 
partners or relevant associations on the inclusion of technology in some parts of the curriculum/ 
activities. 

The executive deans/deans indicated that, as places of thought leadership, their universities were 
at the forefront in the development of best practices and at the coalface of cutting edge 
technological innovation. This advanced best practice was incorporated into the curriculum and 
shared within the industry. 

Finding 6.9 

About 59% of the executive deans/deans indicated that they were aware of emerging 
technologies in one area or the other. However, 41% of them indicated that they were unaware 
of any emerging technologies in their own space. 

In those universities that indicated that they were aware of emerging technologies, they 
indicated that they were in contact with their advisory boards, consisting of academic and 
industry partners. Furthermore, these universities had close working relationships with industry 
associations. Other universities in this category indicated that their staff members were pioneers 
in technology innovation, and these staff members were pivotal in conducting technology 
awareness within their respective faculties 

Finding 6.10 

A total of 62% of the executive deans/deans indicated that they had communicated their needs 
to the ICT support departments within their institution as part of their response strategy and to 
equip them so that they are ready to operate in a technology-driven environment. However, the 
other 38% of the executive deans/deans indicated that they had not communicated their needs 
to the ICT support departments.  
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Finding 6.11 

From the interviews, 66% of the executive deans/deans clearly indicated that they had identified 
key personnel among the staff members as part of their response strategy and also to equip them 
so that they are ready to operate in a technology-driven environment. However, 38% of the 
executive deans/deans indicated that they had not identified the key personnel.  

As discussed, the risk of not identifying key personnel for training purposes is that even if the 
technology were to be procured, it would find relevant staff members not yet ready to leverage 
it. The emerging themes for those that indicated that they had not identified the training needs 
were around the lack of the tools to detect emerging technologies. Those universities which 
indicated that they had identified the training needs of relevant staff members as part of their 
response strategy utilised performance management tools where employees are asked to 
identify their own training needs. Through this process, key personnel would also identify their 
training needs. 

Finding 6.12 

As indicated by the findings, 59% of executive deans/deans had identified the training needs of 
relevant staff members as part of their response strategy as well as to equip them so that they 
are ready to operate in a technology-driven environment. However, 41% of the executive 
deans/deans indicated that they had not identified the training needs. This phenomenon is 
similar to what was observed in the public TVET colleges. 

The risk of not identifying the training needs is that even if the technology were to be procured, 
it would find relevant staff members unprepared to leverage it. The emerging theme for those 
that indicated that they had not identified the training needs is that there was no new emerging 
technology identified. These universities would also include those that indicated that they did 
not have mechanisms to identify emerging technologies, which would assist them in identifying 
the related technologies. To hedge this, some universities put together task teams to investigate 
the whole concept of the fourth industrial revolution technologies and related skills. 

In some universities, training needs were identified through collaboration/benchmarking with 
other universities. 

Finding 6.13 

In general, faculties indicated that they had not formulated any skills plans to document and 
respond to their staff members' technological needs. The concern here is that the lack of skills 
plans may lead to a lack of planning for training, which subsequently means that staff members 
may not be in a position to interact with technology. They may not be able to impart the skills 
necessary for their students to succeed in the technology-driven economy. 

There are institutional arrangements between the faculty and the ICT support departments. As 
soon as the technology training needs are identified, they are logged with the ICT department, 
and within the three months, the ICT department is expected to arrange the required training. 
Other universities have a practice where there are no formal skills plans, but individual 
professional development plans. In these individual professional development plans, emerging 
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skills, such as skills associated with operating emerging technologies, are updated. This occurs 
every year. 

Finding 6.14 

Within the corridors of the campus, students could participate meaningfully as there is 
connectivity (Wi-Fi), but the moment the student left the grounds of the campus a host of other 
issues emerge such as the lack of access to data in their homes. However, this has become better 
as some educational sites were eventually zero-rated.  

Furthermore, other universities have developed virtual private networks, commonly referred to 
as a VPN, for students to access the internet from home. This was done on a reverse spelling 
scenario where the students do not need to have data to access the internet. Executive deans/ 
deans were of the view that students should be trained on new learning platforms such as MS 
Teams, Zoom and other related platforms so that they can participate meaningfully in teaching 
and learning. 

Finding 6.15 

The potential challenges that institutions could experience as they ramp-up their technology use 
include a concern relating to the big jump to the 4th industrial revolution without 
understanding/applying the previous industrial revolution, which impacted performance. Other 
challenges include the accreditation of programs as the drive to move online increases. 38% of 
the universities raised challenges relating to the resource availability, funding, costs associated 
with investing in new technologies, and 21 % of the universities raised challenges relating to the 
resistance from staff members, staff buy-in, negative attitude, reluctance. In comparison, 25% of 
the universities raised challenges relating to the lack of training and lack of 4IR knowledge. 

Similar to the TVET colleges, issues relating to connectivity, lack of infrastructure, stability of the 
electricity grid, non-availability of devices, diversity of student cohort, unequal access to 
technology opportunities, digital divide, social, economic divide, student and staff readiness, 
anxiety over the efficiency of online environment, fear of being replaced by machines and loss of 
human touch were among other many issues that were raised by executive deans/deans. 

Finding 6.16 

Executive deans/deans identified fourteen essential needs as additional support required to 
teach and deliver the cohort of students ready to enter the world of work that is powered by 
technology. Data obtained from the interviews conducted indicate that about 20% of the 
universities require general training (capacity development) on 4IR  related technologies for staff 
members to enhance collaboration between human and machine, as well as general training on 
4IR technology (digital literacy) related technologies, computational skills, entrepreneurial skills 
and data analytics for students. 

About 8% of the executive deans/deans indicated that it would be beneficial to have more 
internship opportunities for students. There are instances where necessary computing 
technology is still not available. This is where 26% of the universities indicate a need for 
connectivity, technology (including e-resources, proctoring technology), and physical 
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infrastructure. About 25% of the universities’ executive deans/deans were concerned about the 
digital divide; this is clear in their stated need to have a national policy in place that deals with 
funding (special grant) to plug the gap on the digital divide (for different cohorts of students). 

Implications of the findings 

 The deployment of technologies for enhancing teaching and learning in the universities has 
invariably become a practice that even the face to face interaction cannot eradicate. 
Universities are now settled to adopt blended learning as the strategy to implement the 
convergence between human and machines in the era of the fourth industrial revolution. 

 The experience of the universities, especially during the global pandemic, has established the 
fact that necessity is a mother of invention. As such, the speed at which staff acquired 
necessary skills thorough different training platforms is evidence that coping with the 
demand of acquiring the relevant 4IR skills, especially with a strategic plan, would produce 
unimaginable desirable results. 

 For some universities, procuring new teaching and learning technologies was a necessity to 
catch up with the need of the hour, whereas for some others the platform for blended 
learning had been in existence for years and only required migrating online when the need 
arose. However, many universities (faculties) had underutilised their existing technologies, 
with only the need to upgrade or explore the previously unexplored features that advanced 
online teaching and learning. While choosing the right and sustainable technologies remains 
a challenge for nearly all the faculties, keeping abreast of the evolving technologies is critical 
to offering quality teaching to students.  

 The practice of training of staff in an on-going basis, especially with the establishment of 
institutional centres for technology trainings by different universities to facilitate skills 
acquisition by different streams of staff need to be sustained. In the same vein, the concept 
of lifelong learning is more relevant in the era of the 4th Industrial revolution, as the 
technologies keep evolving. Faculties are encouraged to be less prescriptive to enable 
students to explore and use initiative. 

 The period of complete online teaching and learning proved to enhance students’ 
performance. It also proved to have enhanced the quality of lecture delivery as lecturers were 
mindful of the content and quality of what they released to their students. This was a critical 
consideration being an online platform which could remain a permanent record.  

 Challenges in the form of resistance by staff, management buy-in and insufficient devices for 
students among others remain common experiences for all the universities in the process of 
institutionalising technology in the past. New challenges and those similar to the existing ones 
are expected to surface in the future as institutions strive to embark on new technologies 
with the exemption of faculties of Science and Engineering and Built Environment on the basis 
that exploring and producing new technologies are paramount to their existence. 

 Formulating 4IR policies appears to be less embraced by universities as this is considered as 
not encouraging or promoting innovation. While it is desirable that institutions provide 
directions to the respective faculties, schools and colleges, the practice of allowing different 
fields of specialisation to explore relevant technologies with the support of the institutions is 
encouraged. On one hand, there is need for universities to increase the speed at which they 
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embrace e-commerce and understanding what Artificial Intelligence entails. On the other 
hand, the involvement of the state is encouraged for the purpose of changing the attitudes 
of the citizens because of the large youth population. Having the political will and giving 
citizens the confidence that they require would make the public buy-in quite easier. 

 The number of faculties that have collaboration with industries and professional associations 
is encouraging especially in the older (traditional) universities than in the new or smaller ones. 
For capacity development and avoidance of skills mismatch, a regulated stakeholder 
relationship is encouraged to strengthen the activities of the advisory Board. This is strategic 
to increasing the percentage of graduates with relevant skills for the work life as students are 
able to garner or harness the skills required to service the industries. In a practical sense, 
incorporating those suggestions from the industry and other associated bodies is encouraged 
to guarantee optimisation. 

 There exists a smooth relationship between the institutional ICT and each faculty across 
different universities in the country in terms of procurement of relevant technologies. This 
practice however varies in terms of the office that recommends what technologies are 
adopted, which in most cases was dominantly influenced by the ICT while faculties in the 
fewer of the instances would recommend the needed technologies. Overall, it is necessary to 
ensure regular and reliable source of funding either from individual universities, corporate 
collaborators and other professional bodies. 

 Recruiting people with the right skills and knowledge in the industry to join the universities 
in driving the 4IR technology is regarded as a problem because they are paid well in the 
industry and they are not interested in academia because of poorer pay. At the moment, 
universities resort to consultation as option B and they are charged a lot of money in that the 
process. It would be in order to consider attracting such talent via recruitment at the cost 
demanded. Employability is considered as finding a balance between the real learning (real 
life skills) and the technology in an enhanced practice. 

 There seems to be need for more people with complementary skills where creativity and 
critical thinking are required.  While specialisation is key to individual discipline, encouraging 
universities to employ people who can work in an interdisciplinary way is becoming important 
as the walls that demarcated different disciplines are becoming more transparent and are 
susceptible to possible integration in the near future. 

 Considering the pervasiveness of technologies, the practice of individual lecturer identifying 
specific need to be trained on would not suffice the demand of the 4IR era. In addition to the 
efforts of the universities in setting the skills plan, faculties need to incorporate relevant 
suggestions by the industry. This allows the respective faculties to reflect the reality of the 
era in their annual skills plan. 

 In the interest of the students, a humanising pedagogy which places the student at the centre 
of education as the most important people to care about and through which they can guide 
their own learning as well is considered a way forward for improving on the quality of 
university graduates.  

 Collaboration for skills development is encouraged among universities to facilitate transfer of 
knowledge and competence and skills within the context of the 4IR technologies. Mentorship 
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of emerging scholars could be promoted through this platform. Enhancement of technical 
infrastructure and skills need to be informed by scientific research. 

Key skills required by the universities 

 Digitization and E-learning skills – In the era of the fourth industrial revolution, universities 
need to engage digital technologies for promoting innovative ideas necessary for provoking 
transformational change towards sustaining future economies. In preparing university 
graduates for the world of work, these learning citadels are required to equip lecturers and 
students for 4IR.  

 Leadership Capacity Development skills – Leadership skills and capacity development in the 
university environment require integrating diverse forms of education and training, formal 
and informal, to incentivise life-long learning for learners and future employees. 

 Career Development skills – While having technical know-how and the right academic 
qualifications are inevitable prerequisites for securing the desired jobs, the emphasis has 
shifted to attracting smart individuals who could perform the specifics of any role irrespective 
of their academic qualifications. Such enviable skills set relevant to performing job roles 
which universities need to pay key attention to include communication, analytics and 
research, adaptability, decision making and management skills among others. 

 Research Capacity Development skills – Research capacity development involves deploying 
complex interventions fundamental to closing the evidence–practice gap. Part of the roles of 
university executive deans/deans is creating an enabling environment that promotes result-
oriented research within diverse specialisations in their faculties or schools to ensure 
continuous engagement of research experts and learners culminating to wider societal 
impact. 

 Coaching and Mentoring skills – Mentoring and coaching are proven in terms of engaging, 
developing, and retaining talent in organisations. Being one of the major contributions of 
human element to advancing learning and development across institutions in the era of 4IR, 
university lecturers and supervisors need to carefully develop competence in empathy, self-
awareness, openness, curiosity and communication skills to effectively impact the future 
talent in navigating their path to the world of work. 

 Mobile Learning skills – Mobile learning is described as a personal, unobtrusive, spontaneous, 
‘anytime, anywhere’ medium which provides opportunities for instructors to create media-
rich and active learning materials that can be shared with learners through the same medium. 
Considering the teaching and learning experience during Covid-19 pandemic across the 
universities, the need to design courses with mobile learning technologies on the right 
pedagogical framework cannot be over-emphasised. The skill for mobile learning could be 
practically enhanced through blended learning.  Students can learn as they go. 

 IT skills –There is increasing need for universities to invest more in technologies such as cloud 
computing, data analytics, data science, artificial intelligence and machine learning, 
cybersecurity and programming among others for the acquisition of the information 
technology skills required in the fourth industrial revolution. Other related skills include, but 
are not limited to, coding and communication for team building and fostering collaboration. 
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 Teaching and Consultation skills – Effective teaching involves the ability to use both verbal 
and non-verbal communication to enable students to understand what is expected of them 
as well as to build their confidence in learning. This cannot be achieved without good 
communication skills, classroom management skills, and creating well-rounded assessment 
for motivating and developing learners towards the recognition of what they are good at. In 
the same vein, health professionals require a blend of verbal and non-verbal skills for safe, 
professional consultation in managing different patient groups. With the aid of different 
technologies, it is imperative for universities to ensure that students acquire the skills 
requisite for their fields of specialisation in line with the demand of the 4IR. 

 Information valuation/Information cognitive management skills (excess information) – In all 

professional fields, cognitive skills are required for problem solving and improving the quality 

of work done. These skills are more relevant in the era plagued with continuous flow of 

information through the internet and other platforms. Academic, non-academic, students 

and other stakeholders within the university environment would necessarily have to develop 

the skills and ability to enable their brain to learn, read, reason and remember. In this context, 

sustained attention, selective attention, managing divided attention, long-term memory, 

good working memory, logic and reasoning, auditory processing, visual processing and 

processing speed are critical for coping with volumes of data and information which must be 

attended to on a daily basis. The skills are also to be improved upon through effective health 

and stress management. 

 Conflict Resolution, personal skills for connecting, interacting and reassuring stakeholders – 
Effective resolution of conflict by individuals would depend on the ability to manage stress, 
control personal emotion, listen attentively and respect the opinion of others.  As demand 
for time and attention on individuals is on the increase, the need to learn and engage in 
effective communication, promote team spirit, maintain emotional agility and calmness while 
tackling work-related problems are becoming more crucial for academics, non-academics and 
students of all categories. These skills would help create and sustain enabling environments 
in institutions of higher learning as well as work places in the era in which technologies are 
capable of increasing stress. 

 Keyboard/Typing/Processing skills – These skills are required for understanding the 
computer keyboard layout and its functions as well as operating a keyboard smoothly while 
typing. Acquiring the skills is crucial for both the students and staff members in the 
universities. Proficiency in this skills set is a requirement for effective time management in 
handling data and information processing in the 4IR era.  

 Critical Thinking/Problem-solving skill – Critical thinking is a composite of observation, 
analysis, creativity, interpretation, problem solving and decision making which enhance 
complex and logical reasoning. Critical thinking needs to be promoted in universities because 
of the complexity required to teach and learn it. It is context specific. 

 Creative/Research skills – Universities provide the atmosphere that encourages and 
promotes creativity and incubation of new ideas. Creativity is the ability to think about a 
problem or task and generate unique ideas/ways/approaches of solving it. 
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Structure of the report 
The report is structured as follows: 
• Section 1 presents and discusses the information obtained from the public and private ECD 

centres. 
• Section 2 presents and discusses the information obtained from private and public schools. 
• Section 3 presents and discusses the information obtained from private Higher Education 

institutions and Further Education and Training colleges. 
• Section 4 presents and discusses the information obtained from public TVET colleges. 
• Section 5 presents and discusses the information obtained from students (public TVET 

colleges). 

 Section 6 presents and discusses the information obtained from universities. 
• Section 7 presents and discusses the information obtained from unions and association of 

School Governing Boards. 
• Section 8 presents and discusses the information obtained from national education 

authorities. 
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SECTION 1 – EARLY CHILDHOOD DEVELOPMENT CENTRES 
 

1.0 Background 
In order to have a benchmark that will assist the ETDP SETA to understand the status of ECD 
centres when it comes to sourcing and utilisation of technology, the general challenges 
associated with technology, and insight into the fourth industrial revolution activities within 
these institutions, several questions were designed and workshopped within the UJ Research 
Chair on 4IR Skills Office and the Research Unit of the ETDP SETA. These questions were also 
summarised and presented to the Higher Education and Research Chamber.   

Before the interviews took place, the questions were packaged in an interview instrument, which 
was used to interview the principals of the ECD centres. Since some ECD centres did not have 
such technology as Zoom or MS Teams, all interviews were conducted via the telephone calls. 
Audio recordings were made out of these discussions.  

In some cases, principals of the ECD centres preferred to use vernacular; for instance, in the 
Western Cape and the Northern Cape, some principals preferred to be interviewed in Afrikaans. 
This meant that the instrument that was used to interview had to be translated into Afrikaans. 
All the responses that would have been recorded in Afrikaans had to be translated into English. 
The process followed was that the questions were initially asked in English, then the interpreter 
would translate this to Afrikaans. This was the same process that was followed in the Free State 
(where the most preferred language was Sesotho), Limpopo (where the most preferred language 
was Sepedi), KwaZulu Natal (where the most preferred language was isiZulu), Eastern Cape 
(where the most preferred language was isiXhosa), North West (where the most preferred 
language was Setswana), Mpumalanga (where the most preferred language was isiZulu) and 
Gauteng (where the most preferred languages were isiZulu and Sesotho). In general, questions 
were designed in order to determine and understand: 

 Technologies available for teaching and learning activities; 

 Competencies of staff members in using these technologies;  

 Whether the ECD centres had procured any new technology/ies to keep abreast of the 
changing landscape due to the fourth industrial revolution;  

 Whether the ECD centres had provided training to staff members on the use of these 
technologies;  

 The views of principals or designated officials on whether the procured technology was 
assisting relevant staff members to deliver teaching and learning effectively;  

 Challenges associated with institutionalising technology; 

 Whether the ECD centres had received any policy direction from authorities/its shareholders 
on the fourth industrial revolution; 

 Whether the ECD centres had formulated 4IR strategy/plan/ activities; 

 Whether the ECD centres had designed skills plans in order to document and respond to the 
technological needs of its staff members, given the changing landscape due to the fourth 
industrial revolution; 



 
 

52 
 

 The extent to which children had sufficient technological infrastructure (particularly at home) 
to be able to participate meaningfully in teaching and learning, particularly as institutions 
ramp-up the use of technology in order to meet the demands of the fourth industrial 
revolution; 

 The challenges associated with embedding new technology as the ECD centre revamps its 
technology infrastructure in order to meet the demands of the fourth industrial revolution, 
and 

 Additional support required to deliver the cohort of children ready to enter the next phase of 
education, empowered to use technology.  

1.1 Technologies for teaching and learning activities at the disposal of ECD centres  
This question sought to determine technologies available for teaching and learning activities at 
each ECD centre that was interviewed. In order to understand the technologies available for 
teaching and learning activities, researchers requested respondents to reflect on technologies 
for teaching and learning activities that were at the disposal of their ECD centres. Reponses are 
summarised in the Figure below. 

 

Figure 1.1 above indicates that ECD centres deployed seven different technologies to facilitate 
their teaching and learning activities. The trend, which this report noted in the public TVET 



 
 

53 
 

colleges and in the private HEIs and FET colleges seem to be shared even with the ECD centres. 
This is because there is a challenge of internet connectivity. Cellphones and computing 
equipment are widely used to facilitate teaching and learning activities in the ECD centres. The 
majority of ECD centres that indicated owning printers/copiers emphasised that this 
infrastructure was needed for printing educational materials. 

1.2 Competency of staff members in using the existing technology  
This question sought to determine staff members' competence in using the existing technologies 
available for teaching and learning activities at each ECD centre that was interviewed. To 
determine the competence of staff members, researchers requested the principals and 
designated individuals to reflect on the competence of staff members in using the technologies 
at their disposal. Data on the responses are summarised in the Figure below. 

 

Figure 1.2 above indicates that the majority of the principals and designated officials in ECD 
centres believed that the teaching staff was not competent in the use of existing technologies for 
teaching and learning activities. Principals and designated officials emphasized that there was a 
need for training even on basic technologies such as illustrating activities on the computing 
equipment. Accordingly, teachers relied heavily on traditional teaching and learning activities 
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such as playing swings, puzzles and toys for stimulation, reading stories and using charts and 
whiteboards for teaching. 

1.3 Procurement of new technologies to keep abreast of technological advances  
With this question, researchers sought to determine whether the ECD centres had procured any 
new technology/ies to keep abreast of the changing landscape as necessitated by the fourth 
industrial revolution. In this regard, principals and designated personnel were requested to 
indicate any new technologies that would have been acquired/ added in order to keep abreast 
of technological advances. The Figure below summarises the responses in this regard. 

 

Figure 1.3 above demonstrates that even though ECD centres did not have much technology 
infrastructure for teaching and learning activities, there was not much procured to keep abreast 
of the changing landscape affected by the fourth industrial revolution. In actual fact, most of the 
principals and designated officials interviewed did not know much about technology in general, 
and the fourth industrial revolution in particular. Since they could not afford to procure any of 
the technologies due to a lack of funding opportunities and did not know much about this, the 
majority of respondents indicated that they would appreciate assistance with technologies that 
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they could use for teaching and learning activities and that this assistance should be accompanied 
by relevant training. The fact that the computers/tablets/laptops and printers/copiers were the 
largest basket of procurement indicates how behind the ECD centres are, even with the basic 
computing infrastructure.  

1.4 Training of staff members to work on (operate) the newly acquired technology  
This question's main aim was to determine whether ECD centres had provided training to staff 
members on the use of the newly procured technologies. Researchers requested the principals 
and designated officials to indicate whether the training had been provided.  Reponses are 
summarised in the Figure below. 

 

As expected, since there was not much procurement of technology most principals and 
designated officials indicated no training on new technologies that they had arranged or 
conducted for the teaching staff in their respective ECD centre. For those that had made some 
procurement, the indication was that they arranged some forms of ‘crash courses’ for some staff 
members on how to operate the basic technology which had been acquired. Again, principals and 
designated officials indicated that it was essential to have training on general emerging 
technologies and eventually have these technologies in their centres. They viewed this as 
essential for the development of children. 

1.5 Value proposition and relevance of the newly procured technology 
Researchers requested the principals and designated officials to evaluate whether the procured 
technology was assisting relevant staff members to deliver teaching and learning activities 
effectively. This question's main aim was to determine whether principals and designated 
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officials saw the newly acquired technology as value-adding to their teaching and learning 
processes. Reponses are summarised in the Figure below. 

 

As expected, Figure 1.5 above indicates that this question did not apply to most ECD centres as 
they had not purchased any new technology infrastructure. The majority of those that had added 
some technology in one form or the other attested to deriving benefits associated with this. One 
of the themes that emerged is that those who had purchased printers/copiers, could print 
pictures, ascribe meaning to them, and show these to the children. Similarly, those procuring 
laptops could ascribe the meaning to these pictures and show them to the children. There was 
an agreement here that the procured technology infrastructure was useful in teaching and 
learning activities as teachers could demonstrate to their classes. 

1.6 Challenges associated with institutionalising technology  
With this question, researchers sought to determine and understand challenges associated with 
institutionalising technologies within ECD centres. To understand the phenomenon, respondents 
were requested to indicate all challenges that they were currently facing as they attempted to 
make technology part of teaching and learning activities within their ECD centres. Response to 
this are summarised in Figure 1.6 below. 
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Data obtained from interviews conducted indicate that the main challenge for the ECD centres 
was lack of funding. This was a dominating theme in the majority of the ECD centres. With no 
funding, ECD centres could not even begin to discuss embedding technology as they were not in 
a position to procure these relevant technologies for teaching and learning in the first place. Lack 
of funding also meant that they could not put aside funds for training on these technologies. 

1.7 Policy direction from authorities on matters relating to 4IR   
The researchers also sought to determine and understand whether the ECD centres had received 
any policy direction from authorities/its shareholders on the fourth industrial revolution. 
Respondents were first requested to indicate if the authorities visited their ECD centres for 
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general inspections. From these inspections, respondents were requested to highlight whether 
the authorities had mentioned to them the importance of using technology in teaching and 
learning activities. Reponses are summarised in the Figure below. 

 

All ECD centres interviewed indicated that there were ongoing visits from the Department of 
Social Development. In cases where authorities were unable to visit, principals and designated 
officials indicated that authorities did call them. Principally, these visits or telephone calls were 
done for inspection purposes. An overwhelming number of principals and designated officials 
who were interviewed indicated that the authorities had not mentioned the importance of using 
technology in teaching and learning activities. In rural ECD centres, the dominant theme was that 
the authorities prioritised children’s nutrition. Very few principals and designated officials 
indicated that officials had mentioned the importance of using technology in teaching and 
learning activities. Some of the principals and designated officials of the ECD centres in major 
industrial hubs indicated that they had heard about the fourth industrial revolution. 
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1.8 Formulation of 4IR or Technology strategy/plans/activities  
With this question, researchers sought to determine and understand whether the ECD centres 
interviewed had formulated fourth industrial revolution/ technology-related strategies/ plans/ 
activities. Reponses are summarised in the Figure below. 

 

An overwhelming number of interviewed ECD centres had not formulated any fourth industrial 
revolution/ technology-related strategies/ plans/ activities. As indicated earlier, this is 
attributable to the fact that ECD centres did not have much technology infrastructure for 
teaching and learning activities. There was not much that was procured to keep abreast of the 
changing landscape caused by the fourth industrial revolution. As highlighted earlier, most 
principals and designated officials interviewed did not know much about technology in general 
and the fourth industrial revolution in particular.  

To be able to formulate the plans, strategies and activities, the majority of respondents indicated 
that authorities would have to play a role, which should include assistance with technologies that 
they could use for teaching and learning activities, as well as relevant training. As noted earlier, 
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the fact that computers/tablets/laptops and printers/copiers are the most extensive baskets of 
infrastructure procurement indicates how behind the ECD centres are even with the basic 
computing infrastructure. As such, the expectation is that the fourth industrial revolution/ 
technology-related strategies/ plans/ activities will make sense and could be developed by these 
centres once all the pieces of the puzzle have been put together. 

1.9 Access to technology as a condition for meaningful participation in teaching and learning 
Principals and designated officials were requested to reflect on and indicate the ability of the 
children in their ECD centres to access and benefit from technology as part of their learning and 
development as a result of the availability of gadgets and general technology infrastructure in 
their homes. Researchers requested the respondents to reflect on and highlight the extent to 
which they thought their children would be able to meaningfully participate in teaching and 
learning activities on the basis of the availability of gadgets and general technology infrastructure 
at home. Reponses in this regard are summarised in the Figure below. 

 

Figure 1.9 above indicates that all principals and designated officials in the ECD centres believed 
that the extent to which children have sufficient technological infrastructure (particularly at 
home) to be able to participate meaningfully in teaching and learning activities is moderate to 
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none. For the principals and the designated officials that indicated that children did not have this 
infrastructure at home, the key theme that emerged was that of poor communities that were 
even struggling to pay the ECD centre fees. Another issue that emerged was that parents were 
not even attending meetings. As indicated earlier, there is a double whammy for these children 
that is caused by the fact that ECD centres themselves do not have much technology 
infrastructure for teaching and learning activities and that there was not much that was procured 
to keep abreast of the changing landscape due to the fourth industrial revolution. As highlighted 
earlier, the majority of the interviewed principals and designated officials also did not know much 
about technology in general, and the fourth industrial revolution in particular. Since they could 
not afford to procure any of the technologies due to a lack of funding opportunities and since 
they also did not know much about technology, children were left in a peculiar position when it 
comes to the exposure to technology, and their general development associated with this area 
compared to their peers that have access to technology. 

1.10 Anticipated challenges as ECD centres move towards using technology 
On this question, researchers requested principals and designated officials to provide a forward-
looking assessment of the potential challenges that their ECD centres could experience as they 
look towards intensifying the use of technology in teaching and learning activities. As such, 
respondents were requested to highlight what they anticipated as challenges as they introduced 
new technologies and generally ramped-up the use of technology in their ECD centres. Reponses 
of principals and designated officials are summarised in the Figure below. 
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Data obtained from interviews indicate that the main challenges anticipated by the ECD centres 
is lack of funding. This was a dominating theme in the majority of the ECD centres. As indicated 
earlier, ECD centres could not even begin to think or anticipate challenges associated with 
emerging technologies without funding. Lack of funding would affect the provision of necessary 
training to staff members, and would lead to failure to put proper security infrastructure, in the 
process leading to vandalism/theft. It will also lead to the failure to put systems in place for 
change management processes (this is critical for dealing with the negative attitude). Without 
funding, ECD centres would not be in a position to install connectivity devices. 

1.11 Additional support required to enable the delivery of the cohorts of children ready to 
enter the next phase of education that is powered by technology  
Principals and designated officials in the ECD centres were requested to indicate additional 
support they required to teach and for development activities so that the cohort of children 
would be ready to move to the next phase of education having been adequately exposed to 
technology. Reponses are summarised in the Figure below. 
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Principals and designated officials that were interviewed identified seven essential needs as 
additional support they required to teach and deliver the cohort of children ready to enter the 
next phase of education powered by technology. Data obtained from the conducted interviews 
indicate that principals and designated officials mostly required staff training, computing 
equipment, funding for additional staff members, smart toys, TVs and connectivity. Some 
principals and designated officials in ECD centres indicated that it would be beneficial to have 
technical advice in the form of experts on curriculum guidance. This will incorporate technology. 

1.12 Overall observation 
From the analysed data, it is apparent that the ECD centres are not geared for the fourth 

industrial revolution as they face several challenges. The study revealed that ECD centres did not 

have much technology infrastructure for teaching and development activities. There was not 

technological infrastructure procured to keep abreast of the changing landscape caused by the 

fourth industrial revolution. Most principals and designated officials interviewed did not know 

much about technology in general and the fourth industrial revolution. The dominant theme in 

the majority of the ECD centres was the lack of funding.  In response to these challenges, most 

respondents indicated that authorities would have to play a role, including assistance with 
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technologies that the ECD centres could use for teaching and development activities and relevant 

training. In conclusion, the findings suggest a need to invest in developing infrastructure and 

human, technical, and financial capacity to develop the ECD centres to participate meaningfully 

in the 4IR. 
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SECTION 2 – PUBLIC AND PRIVATE SCHOOLS 
 

2.0 Background 
In order to have a benchmark that will assist the ETDP SETA to understand the status of schools 
when it comes to sourcing and utilisation of technology, the general challenges associated with 
technology and insight into the fourth industrial revolution activities within these institutions, 
several questions were designed and workshopped within the UJ Chair on 4IR Skills Office and 
the Research Unit of the ETDP SETA. These questions were also summarised and presented to 
the Higher Education and Research Chamber.   

Before the interviews took place, the questions were packaged in an interview instrument. This 
is the instrument that was used to interview the school principals. Since some schools did not 
have such technology as Zoom or MS Teams, some interviews were conducted via telephone 
calls. For these schools, audio recordings were made out of these discussions. For those schools 
that had access to related technology such as Zoom or MS Teams, video recordings were made. 

In order to balance the views, both public and private schools were interviewed for the project. 
In addition, the sample was conveniently constructed in a way that the interviews considered the 
views of urban and rural schools, as well as primary and secondary/high schools.  

In the Western Cape Province, there were ten private schools and four public schools. Nine of 
these were rural schools, and five of them were urban schools. In the North West province, all 
schools interviewed were public schools. Nine of these schools were rural schools, and three 
were urban schools. The Northern Cape Province had eight urban schools and four rural schools 
that were interviewed. All these schools were public schools. 

Forty-four schools were interviewed in Mpumalanga Province. Of these, thirty-five were rural 
and nine were urban. In Limpopo Province, six schools that were interviewed were urban and the 
other six were rural schools. In KwaZulu Natal Province, seven schools that were interviewed 
where rural, while the rest of the schools were urban. In the Gauteng Province, seven schools 
interviewed were urban while the other five were rural. 

Ten schools interviewed in the Free State Province were urban, while the other six were rural. In 
the Eastern Cape, all schools that were interviewed were public schools. Six of these schools were 
classified as urban and the rest were rural. In general, questions were designed in order to 
determine and understand: 

 Technologies available for teaching and learning activities; 

 Competencies of staff members in using these technologies;  

 Whether the schools had procured any new technology/ies to keep abreast of the changing 
landscape due to the fourth industrial revolution; 

 Whether the schools had provided training to staff members on the use of these 
technologies; 

 The views of the school principals on whether the procured technology is assisting relevant 
staff members to deliver teaching and learning effectively;  

 Challenges associated with institutionalising  technology; 
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 Whether the schools had received any policy direction from authorities/its shareholders on 
the fourth industrial revolution; 

 Whether the schools had any 4IR strategy/plan/ activities; 

 Whether the schools had designed skills plans in order to document and respond to the 
technological needs of staff members for the changing landscape necessitated by the fourth 
industrial revolution, 

 The extent to which scholars have sufficient technological infrastructure (particularly at 
home) to be able to participate meaningfully in teaching and learning, particularly as 
institutions ramp-up the use of technology in order to meet the demands of the fourth 
industrial revolution; 

 The challenges associated with embedding new technologies as schools revamp their 
technology infrastructure in order to meet the demands of the fourth industrial revolution, 
and 

 Additional support required to deliver the cohort of scholars ready to enter the next phase of 
education empowered to use technology.  

2.1 Technologies at the disposal of schools for teaching and learning activities 
This question sought to determine technologies available for teaching and learning activities at 
each school that was interviewed. In order to understand the technologies available for teaching 
and learning activities, researchers requested respondents to reflect on technologies for teaching 
and learning activities that were at the disposal of their school. Reponses are summarised in the 
Figure below. 
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Figure 2.1 above indicates that schools deployed nine different types of technologies to facilitate 
their teaching and learning activities. Projectors and computing types of equipment are widely 
used to demonstrate activities in the schools. The emerging technology used in schools is 
smartboards. What is interesting in the data is that some urban schools have introduced 
WhatsApp/Google classes/YouTube licensing as platforms for teaching and learning. In addition, 
urban schools have also started to use Office 365 licensing/ MS Teams/Zoom platforms to teach 
and learn. It is important to note that data reflect that the use of these platforms had not started 
in rural schools.  

2.2 Competency of staff members in using the existing technology  
This question sought to determine staff members' competence in using the existing technologies 
for teaching and learning activities at each school that was interviewed. In order to determine 
the competence of staff members, researchers requested the principals and designated 
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individuals to reflect on the competence of staff members in using the technologies at their 
disposal. Reponses are summarised in the Figure below. 

 

Figure 2.2 above indicates that the majority of principals in schools believed that the teaching 
staff were sitting between moderately competent and competent in the use of existing 
technologies for teaching and learning activities. This is contrary to the data generated from 
interviews conducted in the ECD centres where principals indicated that their teaching staff were 
not competent in using existing technologies for teaching and learning activities. The majority of 
urban schools are the largest contributors to the category of competence in using existing 
technologies for teaching and learning activities. It is important to note that data indicate that 
the majority of principals in rural schools leaned more towards the not competent or moderately 
competent category.    



 
 

70 
 

 

2.3 Procurement of new technologies to keep abreast of technological advances  
With this question, researchers sought to determine whether the schools had procured any new 
technology/ies to keep abreast of the landscape changing due to the fourth industrial revolution. 
In this regard, principals and designated personnel were requested to indicate any new 
technology that had been acquired/ added in order to keep abreast of technological advances. 
Reponses are summarised in the Figure below. 
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Similar to the situation in the ECD centres, Figure 2.3 above demonstrates that even though 
schools did not have much technology infrastructure for teaching and learning activities, there 
was not much that was procured to keep abreast of the changing landscape necessitated by the 
fourth industrial revolution. Of interest from the data is that the urban schools (mostly driven by 
public schools) are slowly introducing technology such as Robotics and coding applications, 3D 
Printers, and laser cutting machines as part of teaching and learning infrastructure. In addition, 
they had also introduced WhatsApp/Google classes/YouTube licensing, Office 365 licensing/ MS 
Teams/Zoom. In particular, public schools are seeing a surge in the procurement of basic 
computing infrastructure such as projectors. 

2.4 Training of staff members to work on (operate) the newly acquired technology  
This question's main aim was to determine whether schools had provided training to staff 
members on the use of the newly procured technologies. Researchers requested the principals 
and the designated officials to indicate whether the training had been provided. Reponses are 
summarised in the Figure below. 
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As expected, since there was not much procurement of technology, the majority of principals 
and designated officials indicated that there was no training that they had arranged or conducted 
for the teaching staff in their respective schools. Those who had made some procurement 
indicated that they had arranged some forms of ‘crash courses or short courses’ to other staff 
members on how to operate the technology that had been acquired.  

Like the ECD centres, principals and designated officials indicated that it was essential to have 
training on general emerging technologies and eventually have these technologies in their 
centres. They viewed this as essential for the development of children. Since the urban schools 
had driven more procurement of technologies, specifically private schools, data generated from 
the interviews are consistent. Data indicate that urban schools were drivers of training on how 
to operate new technologies.  

2.5 Value proposition and relevance of the newly procured technology 
Researchers requested the principals and designated officials to evaluate whether procured 
technology was assisting relevant staff members to deliver teaching and learning activities 
effectively. This question's main aim was to determine whether principals and designated 
officials saw the newly acquired technology as a value addition to their teaching and learning 
processes. Data on the evaluation are summarised in the Figure below. 
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As expected, and as in the case of EDC centres, Figure 2.6 indicates that this question did not 
apply to most schools as they had not purchased any new technology infrastructure. Most of 
those that had added some technology in one form or the other were beginning to see some 
benefits. One of the themes that emerged here is that in those schools that had purchased online 
teaching platforms such as WhatsApp/Google classes/YouTube licensing, Office 365 licensing/ 
MS Teams/Zoom, classes could be conducted during the national lockdown. The emerging theme 
for those that indicated that they had not seen the value in the procured technology was that 
fewer teachers had received training on the use of technology. 

2.6 Challenges associated with institutionalising technology  
With this question, researchers sought to determine and understand challenges associated with 
institutionalising technologies within the schools. In order to understand the challenges, 
respondents were requested to indicate all challenges that they were currently facing as they 
attempted to make technology part of teaching and learning activities within their schools. The 
feedback in this regard is presented in Figure 2.6 below.  



 
 

74 
 

 

Data obtained from the interviews indicate that the main challenge faced by the schools was that 
they lacked funding. This was a dominating theme in most of the schools that were interviewed, 
which was similar to the scenario with the ECD centres. Another theme that emerged from the 
data analysis is that of repairs and maintenance. In a sense, this can be linked to lack of funding. 
What this is inferring is that even if the infrastructure was procured, but because the funding was 
stringent if anything was to happen on the procured infrastructure (damage), it would take some 
time to get it repaired. Some schools raised the challenge that as much as technology was an 
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opportunity that should be leveraged for teaching and learning, specifically cellphones and 
making connectivity available to scholars, a way has to be found where this can be done in a 
balanced manner to maintain discipline. 

2.7 Policy direction from authorities/shareholders on matters relating to 4IR   
With this question, researchers sought to determine and understand whether an institution had 
received any policy direction from authorities/its shareholders on the fourth industrial 
revolution. Respondents were first requested to indicate if the authorities visited their schools 
for general inspections. From these inspections, respondents were requested to highlight 
whether the authorities had indicated to them the importance of using technology in teaching 
and learning activities. Figure 2.7 below summarises the responses to the above question. 

 

Similarly, to the case with ECD centres, the majority of schools that were interviewed indicated 
that there were ongoing visits from the district offices.  Principally, the visits and sometimes just 
telephone calls were done for inspection purposes. An overwhelming number of principals and 
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designated officials who were interviewed indicated that the authorities had not mentioned the 
importance of using technology in teaching and learning activities. Some private school principals 
however had indicated that their schools had received the fourth industrial revolution policies 
from the authorities/ shareholders. 

2.8 Formulation of 4IR or technology strategy/plans/activities  
Researchers sought to determine and understand whether the schools interviewed had 
formulated fourth industrial revolution/ technology-related strategies/ plans/ activities. 
Response are presented in the Figure below. 

 

Even though public schools may not have received the policy directions on the fourth industrial 
revolution from authorities, some principals indicated that they had formulated the fourth 
industrial revolution/ technology-related strategies/ plans/ activities based on their exposures to 
this phenomenon. In addition to this, some indicated that their SGBs were driving these activities. 
Those who had not taken any initiative indicated that they would be guided by authorities' policy 
direction once made available. Private sector schools had formulated the fourth industrial 
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revolution/ technology-related strategies/ plans/ activities because this was the new direction 
and strategic objective they were executing.  

2.9 Access to technology as a condition for meaningful participation in teaching and learning 
Principals and designated officials were requested to reflect on and indicate the ability of the 
scholars in their schools to access and benefit from technology as part of their learning and 
development as a result of the availability of gadgets and general technology infrastructure in 
their homes. Researchers requested the respondents to reflect on and highlight the extent to 
which they thought their scholars would be able to meaningfully participate in teaching and 
learning activities based on the availability of gadgets and general technology infrastructure in 
the scholars’ homes. Feedback on this is illustrated in the Figure below.  

 

 

In general, Figure 2.9 above indicates that all principals or relevant officials that were interviewed 
were of the view that the extent to which students had sufficient technological infrastructure 
(particularly at home) to participate meaningfully in teaching and learning activities was 
moderate. The key driver to this theme is that schools, in general, had not procured much of the 
latest technology to drive teaching and learning activities. Moreover, their view was that since 
not much had changed to demand that scholars also have access to such technology at homes, 
scholars were still able to progress with their work as required. The majority of principals that 
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indicated that scholars did not sufficient technological infrastructure (particularly at home) to 
participate meaningfully in teaching and learning activities were from rural schools. This theme 
could be linked to funding, which was indicated by these principals as lacking as before in 
discussed in section 2.1.  

2.10 Anticipated challenges as schools look towards using technology 
This question requested principals and designated officials to provide a forward-looking 
assessment of the potential challenges that their schools could experience as they look towards 
technology use. As such, respondents were requested to highlight what they were anticipating 
as challenges as they introduced new technologies and generally ramped-up the use of 
technology in their schools. A summary of responses in this regard is in Figure 2.10 below.  

 

Data obtained from the interviews and presented in the Figure above indicate that the main 
challenge the schools will face is a lack of funding. This was a dominating theme in the majority 
of schools.  Lack of funding was also identified in the ECD centres and the TVET Colleges. 
Shortages of computing infrastructure, lack of skilled personnel in the use of technologies and 
the potential of vandalism were all identified as key themes that the interviewed principals 
anticipated that their schools would experience as they look towards intensifying the use of 
technology. 



 
 

79 
 

2.11 Additional support required to enable the delivery of the cohorts of scholars ready to 
enter the market that is powered by technology  
Principals and designated officials in the participating schools were requested to indicate the 
additional support they required to teach and support the development activities so that the 
cohort of scholars would be ready to move to the next phase of education with enough exposure 
to technology.  

 

Principals and designated officials that were interviewed identified nine essential needs as the 
additional support they required to teach and deliver the cohort of scholars ready to enter the 
next phase of education, which is expected to be powered by technology. Data obtained from 
the interviews conducted indicate that principals and designated officials mostly require staff 
training, computing equipment, computer laboratories, security and internet connectivity. Like 
the ECD centres, some principals and designated officials in schools indicated that it would be 
beneficial to have technical advice in the form of experts on curriculum guidance as this will 
incorporate technology. Another critical emerging theme is that of a stable power source as a 
major need for the schools. 

2.12 Overall observation 
Analyzed data indicate that the basic education in South Africa is not geared for the Fourth 

industrial revolution. This is apparent in the schools' lack of basic computing infrastructure, 

accompanied by a lack of training in using technologies for teaching and developmental 
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purposes. There are some pockets of excellence driven by private schools. The results also 

highlighted a digital divide among the learners/schools in rural areas and urban areas. This means 

that learners in the rural areas could be left behind concerning learning the skills related to the 

Fourth Industrial Revolution. These learners could lack skills such as critical thinking, creative 

thinking, and even basic computer skills. The study also discovered that educators require basic 

end-user computing skills, word (typing) and spreadsheets processing, database management, 

electronic presentation, internet navigation, electronic communications and management skills, 

and networking skill. 
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SECTION 3 – PRIVATE HIGHER EDUCATION INSTITUTIONS AND FURTHER 
EDUCATION AND TRAINING COLLEGES 
 

3.0 Background 
In order to have a benchmark that will assist the ETDP SETA to understand the status of private 
HEIs and FET colleges when it comes to sourcing and utilisation of technology, the general 
challenges associated with technology and insight into the fourth industrial revolution activities 
within these institutions, several questions were designed and workshopped within the UJ Chair 
on 4IR Skills Office and the Research Unit of the ETDP SETA. These questions were also 
summarised and presented to the Higher Education and Research Chamber. In general, questions 
were designed in order to determine and understand: 

 Technologies available for teaching and learning; 

 Competencies of staff members in using these technologies;  

 Whether an institution had procured any new technology/ies to keep abreast of the changing 
landscape as necessitated by the fourth industrial revolution;  

 Whether the institutions had provided training to staff members on the use of these 
technologies;  

 The views of the Chief Academic Officer on whether the procured technology was assisting 
relevant staff members to deliver teaching effectively;  

 Challenges associated with institutionalising technology; 

 Whether the institution had received any policy direction from authorities/its shareholders 
on the fourth industrial revolution; 

 Whether the institution had formulated 4IR strategy/plan/ activities; 

 Whether the institution had designed a skills plan in order to document and respond to the 
technological needs of its staff members to manage the changing landscape necessitated by 
the fourth industrial revolution; 

 The extent to which students had sufficient technological infrastructure (particularly at 
home) to be able to participate meaningfully in teaching and learning, particularly as 
institutions ramp-up the use of technology in order to meet the demands of the fourth 
industrial revolution;  

 The challenges associated with embedding new technology as the institutions revamps their 
technology infrastructure in order to meet the demands of the fourth industrial revolution, 
and 

 Additional support required to deliver the cohort of students ready to enter the world of work 
that is powered by technology.  

3.1 Technologies at the disposal of private HEIs and FET colleges  
This question sought to determine technologies available for teaching and learning activities at 
each individual private HEI and FET college that was interviewed. In order to understand the 
technologies available for teaching and learning activities, researchers requested respondents to 
reflect on technologies for teaching and learning activities at the disposal of their HEI or FET 
college. 
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Figure 3.1 indicates that private HEIs and FET colleges deployed eight different types of 
technologies to facilitate their teaching and learning activities. Almost all the private HEIs and 
FET colleges that were interviewed had computers/laptops/tablets as a form of technology 
available and used for teaching and learning. Some 13 private HEIs and FET colleges had internet 
connectivity. Zoom and Google classes have emerged as an essential tool to deliver teaching and 
learning in private HEIs and FET colleges. Moodle is used significantly as a learner management 
system by private HEIs and FET colleges. There seems to be no appetite in private HEIs and FET 
colleges to develop their own learner management systems. In this regard, there was one 
institution that reported that it used its own learner management system. 

3.2 Competency of staff members in using the existing technology  
This question sought to determine staff members' competence in using the existing technologies 
available for teaching and learning at each individual private HEI and FET college that was 
interviewed. To determine the competence of staff members, researchers requested 
respondents to reflect on the competence of staff members in using the technologies at the 
disposal. This is summarised below.  
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Figure 3.2 above indicates that chief academic officers in private HEIs and FET colleges believe 
that the teaching staff is moderately competent in the use of existing technologies for teaching. 
One institution reported that its staff members were not equipped to use the existing technology 
for teaching activities.  

3.3 Procurement of new technologies to keep abreast of technological advances  
Through this question, researchers sought to determine whether the institutions had procured 
any new technology/ies to keep abreast of the changing landscape as necessitated by the fourth 
industrial revolution. In this regard, chief academic officers were requested to indicate any new 
technology that would have been acquired/ added in order to keep abreast of technological 
advances. Results on the above question are tabulated below.  
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Figure 3.3. above demonstrates that most private HEIs and FET colleges are moving towards 
establishing their own in-house Learning Management Systems. Moodle remains an alternative 
Learning Management System that is still being used by private HEIs and FET colleges. Microsoft 
Teams and Zoom were added by each college as new technology to supplement teaching and 
learning.   

3.4 Training of staff members to work on (operate) the newly acquired technology  
This question's main aim was to determine whether private HEIs/FET colleges had provided 
training to staff members on the use of the newly procured technologies. Researchers requested 
chief academic officers to indicate whether the training had been provided or not. Their 
responses are captured in the Figure below.  

 

Of interest, Figure 3.4 indicates that the majority of private HEIs and FET colleges did not provide 
training on the newly acquired technology. Since the majority of private HEIs and FET colleges 
had previously indicated that they had invested in the development of their own learning 
management systems, it could be that lecturers were the main contributors to these internal 
learning management systems that were developed; as such, there was no training that was 
deemed necessary.   

3.5 Value proposition and relevance of the newly procured technology 
Researchers requested the chief academic officers to give their views on whether the procured 
technology is assisting relevant staff members to deliver teaching and learning effectively. This 
question's main aim was to determine whether chief academic officers saw the newly acquired 
technology as value addition to teaching and learning processes.  
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Figure 3.5 indicates that the majority (60%) of private HEIs and FET colleges did derive value from 
the utilisation of the new technology that had been procured. Other chief academic officers 
indicated that this was not applicable in their case.  It could be inferred that these chief academic 
officers could have been part of those that had not procured any technology, or they could not 
ascribe value directly to the procured technology.  

3.6 Challenges associated with institutionalising technology  
Researchers sought to determine and understand challenges associated with institutionalising 
technologies within the private HEI and FET college with this question. To understand the 
challenges, respondents were requested to indicate all challenges that they were currently facing 
as they attempted to make technology part of teaching and learning activities within their HEIs 
or FET colleges. The statistics are summarised below.   
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Data obtained from interviews conducted indicate that chief academic officers are concerned 
about a variety of issues, including their academic staff not embracing technology, finding the 
delicate balance between technology needs and the returns on investment, connectivity, and 
support from service providers, training and skills mismatches. Connectivity challenges were 
flagged as a significant issue, as 56% of the respondents indicated that this was a real challenge. 
Respondents indicated that both students and academic staff had connectivity on campus; 
however, there was a challenge, particularly for students to participate meaningfully and access 
the institutions’ learning management systems offsite as many of them were struggling with data.  

3.7 Policy direction from authorities/shareholders on matters relating to 4IR   
With this question, researchers sought to determine and understand whether the institution had 
received any policy direction from authorities/its shareholders on the fourth industrial 
revolution. Respondents were requested to highlight the fourth industrial revolution policies that 
authorities/ shareholders may have directed that they be implemented as part of teaching and 
learning activities within their HEIs or FET colleges. Data in this regard are summarised in the 
Figure below. 
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Of the fifteen private HEIs and FET colleges that were interviewed, one college did not answer 
this question. In addition to this, on college (7%) indicated that it had not received any policy 
direction on matters relating to the fourth industrial revolution. What is encouraging is that there 
were 13 private HEIs and FET colleges that indicated they had received policy direction from the 
authorities or their shareholders. 

In those private HEIs and FET colleges that indicated that they had received policy direction on 
matters relating to the fourth industrial revolution, the key drivers of the fourth industrial 
revolution were the Department of Higher Education, Science and Technology, the SETAs and 
industry partners.  

3.8 Formulation of 4IR strategy, plan, and activity   
Chief academic officers in private HEIs and FET colleges were requested to indicate if their 
institution had formulated any 4IR strategy and whether any 4IR related activities were being 
undertaken. The data from the responses are presented below.   
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Of the fifteen private HEIs and TVET colleges that were interviewed, four (27%) indicated that 
they had not formulated any strategy, plan or activities relating to the fourth industrial 
revolution. Once again, what is encouraging is that 11 (73%) had put together guidelines of some 
sort to respond to the fourth industrial revolution. In some private HEI and FET colleges that were 
interviewed, this has come to be known as teaching and learning strategy with technology. 

3.9 Skills plans formulated to respond to the technological needs of staff members    
Chief academic officers in private HEIs and FET colleges were requested to indicate if their 
institution had designed workplace skills plans to document and respond to staff members' 
technological needs in the changing landscape resulting from the fourth industrial revolution. 
Responses in this regard are captured in the Figure below. 
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Of the fifteen private HEIs and FET colleges that were interviewed, four (27%) indicated that they 
had not formulated any skills plans to document and respond to the technological needs of its 
staff members. The concern here is that these staff members may not be in a position to interact 
with technology. They may not be able to impart skills that are necessary to their students for 
them to be able to succeed in the technology-driven economy. 

Once again, what is encouraging is that 11 (73%) private HEIs and FET colleges had put together 
skills plans to document and respond to staff members' technological needs. In some private HEIs 
and FET colleges that were interviewed, the critical messages were an annual training analysis 
conducted. The results of this analysis were incorporated into the skills plans. In addition, the 
role of the SETAs was apparent in some of these private HEI and FET colleges that were 
interviewed. Some of the private HEIs and FET colleges that were interviewed indicated that 
there was need to identify technology-related skills for inclusion into the skills plans emanating 
from the SETAs. 

3.10 Access to technology as a condition for meaningful participation in teaching and learning 
Chief academic officers in private HEIs and FET colleges were requested to reflect on and indicate 
their students' ability to access and benefit from embedded technology as part of their learning. 
As the institutions revamped their technology infrastructure to meet the demands of the fourth 
industrial revolution, what became of interest was the extent to which students would take 
advantage of this. Researchers requested respondents to reflect on and highlight how their 
students would meaningfully participate in teaching and learning with all the new technologies 
in place. A summary of responses is tabulated below. 
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Figure 3.10 above indicates that most chief academic officers in private HEIs and FET colleges 
held the extent to which students have sufficient technological infrastructure (particularly at 
home) to participate meaningfully in teaching and learning mainly as a moderate category. In this 
regard, the explanation was that within the corridors of the campus, students could participate 
meaningfully as there is connectivity (Wi-Fi), but the moment they left campus, a host of other 
issues emerged, such as lack of access to data in their homes. However, this has become better 
as some of the educational sites were zero-rated by telecommunication companies. In private 
HEIs and FET colleges that provided data to their students, the challenge was that the data were 
depleted quickly due to the voluminous academic materials that were being downloaded or 
uploaded.  Some chief academic officers raised the issue that even though they issued computers 
or tablets to students, these gadgets were always at risk of getting lost/ stolen as most of the 
students used public transport. 

3.11 Anticipated challenges as HEIs and private TVET colleges ramp-up their technology use 
This question requested chief academic officers in private HEIs and TVET colleges to provide a 
forward-looking assessment of the potential challenges their institutions could experience as 
they increased their use of technology. As such, respondents were requested to highlight what 
they were anticipating as challenges as they introduced new technologies and generally ramped-
up the use of technology. The data in relation to this are tabulated below. 
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Fifteen chief academic officers responded to this question. Data obtained from the interviews 
conducted indicate that chief academic officers are concerned about old students, data costs, 
additional support costs, security and vandalism of infrastructure, service providers not 
transferring skills or providing inadequate training, the stability of the electricity grid and whether 
partners such as the SETAs could provide support should all courses be moved to online 
platforms. The challenges around data costs and the stability of infrastructure and the electricity 
grid were all raised as significant issues.  

3.12 Additional support required to enable the delivery of the cohorts of students ready to 
enter the market that is powered by technology  
Chief academic officers in private HEIs and TVET colleges were requested to indicate additional 
support they required to teach and deliver the cohort of students ready to enter the world of 
work that is powered by technology. These are indicated in the Figure below. 
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Fifteen chief academic officers responded to the question relating to the additional support they 
required to teach and deliver the cohort of students ready to enter the world of work that is 
powered by technology. Data obtained from the conducted interviews indicate that chief 
academic officers mostly required staff training, funding and connectivity. Some chief academic 
officers indicated that it would be beneficial to have a standardised technology for all HEIs/FET 
colleges. There are instances where basic computing technology is still not available. This is clear 
from one chief academic officer who identified their needs as computers/laptops/tablets.  

3.13 Overall observation 
Analyzed data indicate that the majority of private HEIS and FETs are geared for the Fourth 

industrial revolution. This was evidenced by almost all of the interviewed Chief Academic Officers 

indicating that they either procured technological infrastructure or were in the process of 

procuring to keep abreast of the changing landscape caused by the fourth industrial revolution.  
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SECTION 4 – PUBLIC TVET COLLEGES 
 

4.0 Background 
In order to have a benchmark that will assist the ETDP SETA to understand the status of public 
TVET colleges when it comes to sourcing and utilisation of technology, the general challenges 
associated with technology and insight into the fourth industrial revolution activities within these 
institutions, several questions were designed and workshopped within the UJ Chair on 4IR Skills 
Office and the Research Unit of the ETDP SETA. These questions were also summarised and 
presented to the Higher Education and Research Chamber.   

Prior to the interviews taking place, the questions were packaged in an interview instrument and 
were shared with the principals of TVET colleges, deputy principals Academic, ICT managers and 
HR managers/ Skills Development officers of all participating public TVET colleges. In general, 
questions were designed in order to determine and understand: 

 Technologies available for teaching and learning; 

 Competencies of staff members in using these technologies;  

 Whether an institution had procured any new technology/ies to keep abreast of the changing 
landscape resulting from the fourth industrial revolution;  

 Whether an institution had provided training to staff member on the use of these 
technologies;  

 The views of the principal/ deputy principal Academic on whether the procured technology 
was assisting relevant staff members to deliver teaching effectively;  

 Challenges associated with institutionalising  technology; 

 Whether the institution had received any policy direction from authorities/its shareholders 
on the fourth industrial revolution; 

 Whether the institution had formulated any 4IR strategy/plan/ activities; 

 Whether the institution had designed a skills plan in order to document and respond to the 
technological needs of its staff members in the changing landscape resulting from the fourth 
industrial revolution; 

 The extent to which students had sufficient technological infrastructure (particularly at 
home) to be able to participate meaningfully in teaching and learning, particularly as 
institutions ramp-up the use of technology in order to meet the demands of the fourth 
industrial revolution;  

 The challenges associated with embedding new technology as an institution revamps its 
technology infrastructure in order to meet the demands of the fourth industrial revolution, 
and 

 Additional support required to deliver the cohort of students ready to enter the world of work 
which is powered by technology.  

4.1 Technologies at the disposal of public TVET colleges  
This question sought to determine technologies available for teaching and learning activities at 
each public TVET college that was interviewed. To understand the technologies available for 
teaching and learning activities, researchers requested respondents to reflect on technologies 
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for teaching and learning activities that were at the disposal of their TVET college. These are 
indicated below. 
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Figure 4.1 above indicates that public TVET colleges deployed fifty different types of technologies 
to facilitate their teaching and learning activities. All public TVET colleges that were interviewed 
had computers/laptops/tablets as a form of technology available and used to teach and learn. 
The computing equipment was connected to the internet. Other hard technology infrastructure 
included routers and data projectors, which were available in many public TVET colleges that 
were interviewed. The public TVET colleges’ websites and Moodle LMS system were the most 
used platforms to host and deliver teaching and learning. 

Smart or interactive boards were also emerging as a form of hard infrastructure technology. A 
significant number of Public TVET colleges had begun to use these boards. The MS office 365 
package, MS Teams and Zoom also emerged as essential tools to deliver teaching and learning in 
public TVET colleges. Some public TVET colleges indicated that they had installed the robotic 
infrastructure in their labs, whereas some indicated that they were deploying the Virtual Reality 
technology. 
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4.2 Competency of staff members in using the existing technology  
This question sought to determine staff members' competence in using the technologies 
available for teaching and learning at each public TVET college that was interviewed. To 
determine the competence of staff members, researchers requested the principals/ deputy 
principals Academic and ICT managers (who in some cases gave inputs) to reflect on the 
competence of staff members in using the technologies at the disposal. The responses are 
summarised in the Figure below. 

 

Figure 4.2 above indicates that the majority of principals/ deputy principals Academic and ICT 

managers in public TVET colleges believed that the teaching staff was competent to moderately 

competent in using existing technologies for teaching. Five institutions reported that their staff 

members were not equipped to use the existing technology for teaching activities. In the public 

TVET colleges where principals/ deputy principals Academic and ICT managers were of the view 

that the teaching staff were competent to moderately competent, the key themes that emerged 

were training, making ICT skills a pre-requisite for employment, and the public TVET colleges self-

developing LMS systems, which allows them to develop in-house skills that are circulated 

amongst relevant staff members. In cases where there was no competence, training once more 

emerged as a key theme, and the technology mismatches followed this. In this regard, these 

public TVET colleges indicated that the teaching technology at their disposal was not consistent 

with online teaching requirements.  

4.3 Procurement of new technologies to keep abreast of technological advances  
With this question, researchers sought to determine whether the institution had procured any 
new technology/ies to keep abreast of the changing landscape as necessitated by the fourth 
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industrial revolution. In this regard, principals/ deputy principals Academic and ICT managers 
were requested to indicate any new technology that would have been acquired/ added to keep 
abreast of technological advances. The responses are summarised below. 
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Figure 4.3 above demonstrates that public TVET colleges were moving towards a different 
direction from their private space counterparts. It was indicated that the majority of private HEIs 
and TVET colleges were moving towards establishing their own in-house Learning Management 
Systems. It is apparent from the analysed data that the public TVET colleges recently added 
twenty different teaching technologies. Once again, Moodle remains an attractive Learning 
Management System as its was added by most public TVET colleges.  

4.4 Training of staff members to work on (operate) the newly acquired technology  
This question's main aim was to determine whether public TVET colleges had provided training 
to staff members on the use of the newly procured technologies. Researchers requested the 
principals/ deputy principals Academic and HR managers Skills Development officers to indicate 
whether training had been provided. Data in this regard are presented in the Figure below. 

 

Contrary to their counterparts in the private space where it was indicated that they did not 
provide training on the newly acquired technology, the majority of public TVET colleges had 
provided training on the newly acquired technology to the relevant employees. For those who 
provided training, the key theme that emerged is that suppliers provided training in all the newly 
acquired technology. An additional theme that was recurring was that training is generally 
provided on an ongoing basis. 

In cases where data indicated that there was no training provided, there are principals/ deputy 
principals Academic and HR managers/ Skills Development officers who indicated that training 
was not applicable because there had not been any technology procured. Another theme that 
emerged from the discussions with the principals/ deputy principals Academic and HR 
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managers/Skills Development officers were that they were still in the phase of identifying people 
who may require training. 

4.5 Value proposition and relevance of the newly procured technology 
Researchers requested the principals/ deputy principals Academic to give their views on whether 
procured technology was assisting relevant staff members to deliver teaching effectively. This 
question's main aim was to determine whether principals/ deputy principals Academic saw the 
newly acquired technology as value adding to their teaching and learning processes.  

 

Figure 4.5 indicates that the majority (81%) of public TVET colleges derived value from the 
utilisation of the new technology that had been procured. This is consistent with findings in the 
private space.  Other principals/ deputy principals Academic indicated that they had not procured 
any technology and therefore could not ascribe value to technology. 

The major themes that emerged from the interviews with principals/ deputy principals Academic 
that derived value from the utilisation of technology include the observed improvement in the 
standard and quality of teaching and learning, positive feedback from lecturers and students, 
continuity with classes even under-lockdown conditions, and the ability to do more online than 
the traditional classes. 

4.6 Challenges associated with institutionalising technology  
The researchers sought to determine and understand challenges associated with 
institutionalising technologies within the public TVET colleges, hence this question. In order to 
understand the challenges, respondents were requested to indicate all challenges that they were 
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currently facing as they attempted to make technology part of teaching and learning activities 
within their public TVET colleges. 

 

Data obtained from interviews conducted indicate that principals/ deputy principals Academic 
and ICT managers were concerned about their academic staff not embracing technology, finding 
the fine balance between technology needs and the returns on investment, connectivity as well 
as support from service providers, training and skills mismatches. The challenges around the 
negative attitude towards using technology, connectivity, lack of funding, lack of training for staff 
and students, and ICT infrastructural challenges were flagged as significant issues. This 
contradicts the findings in the private colleges, which outlined connectivity as the main issue. 
Similarly, just like their counterparts in the private space, principals/ deputy principals Academic 
acknowledged that both students and academic staff members had connectivity on campus, but 
there was a challenge, particularly for students, to keep on participating meaningfully and 
accessing the institutions’ learning management systems offsite as many of them were struggling 
with data.  
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4.7 Policy direction from authorities on matters relating to 4IR   
With this question, researchers sought to determine and understand whether the institutions 
had received any policy direction from authorities/its shareholders on the fourth industrial 
revolution. Respondents were requested to highlight the fourth industrial revolution policies that 
authorities may have requested that be implemented as part of teaching and learning activities 
within their public TVET colleges. The results are summarised below.  

 

All public TVET colleges that were interviewed indicated that they had not received any policy 
direction on how to move towards the fourth industrial revolution. This is not an encouraging 
sign for the public TVET colleges as compared to their private counterparts, the majority of whom 
indicated that they had received policy direction from the authorities or their shareholders. 

The central theme that emerged from the interviews with the principals/deputy principals and 
ICT Managers is that instead of a clear policy directive, the Department of Higher Education, 
Science and Technology has drafted several documents encouraging colleges to participate in 
external bodies on 4IR skills and technologies. In this regard, some principals/deputy principals 
and ICT managers pointed to the MOU with CISCO for ICT inputs through the establishment of 
CISCO Academies, which are instrumental in public TVET staff capacity building. There is also an 
ICT portion of the curriculum that was recently introduced in the Life Orientation subject. 

4.8 Guidance from industry partners and associations on the inclusion of technology in the 
curriculum 
Principals/deputy principals and ICT managers in public TVET colleges were requested to indicate 
if their institutions had received guidance from industry partners and related associations on 
inclusion of technology in some parts of the curricula. In this regard, the question that was posed 
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to the respondents sought to determine whether their institution engaged with its industry 
partners and whether this engagement yielded the benefits of teaching the up to date 
information and what the industry requires.  

 

The majority (58%) of public TVET colleges indicated that they had not received any guidance 
from industry partners or relevant associations on technology inclusion in some parts of the 
curriculum/ activities. There is a sizable number (42%) of public TVET colleges that indicated that 
some form of guidance had been received from industry partners and relevant associations on 
technology inclusion in some parts of the curriculum/ activities. 

In those public TVET colleges (42%) that indicated that some form of guidance was received from 
industry partners and relevant associations on the inclusion of technology in some parts of the 
curriculum/ activities, the key themes that emerged were communication relating to the 
expectations of the partners, guidance on what TVET colleges have to embrace, the role of IT 
companies in training lecturers and publishers that guide the nature of the content that could be 
included on the online platforms.  

4.9 Awareness of emerging technologies 
Principals/deputy principals and ICT managers in public TVET colleges were requested to indicate 
if their interactions with the industry partners and related associations had made them aware of 
any new emerging technologies which may be necessary to prepare students for the world of 
work, where the expectation is that technology will have a role. In this regard, the question posed 
to the respondents sought to determine whether their awareness and actions.   
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A sizeable number (92%) of public TVET colleges indicated that they were aware of emerging 
technologies in one area or the other. Some (8%) public TVET colleges indicated that they were 
unaware of any emerging technologies in their space. 

Those (92%) public TVET colleges which indicated that they were aware of emerging technologies 
also indicated that they had committees they had put in place to track these technologies. The 
idea behind tracking technologies on an ongoing basis is born out of the realisation that 
technologies change rapidly. For advanced teaching and learning, some key themes that were 
cited include Bright Space and CISCO Webex.  

Some principals/deputy principals Academic and ICT managers highlighted that they already had 
robotic infrastructure from industry partners for education purposes. Other technologies that 
the colleges were aware of include simulation technologies augmented by virtual reality, and 
artificial intelligence, which could be used in vocational and engineering fields, i.e. welding, 
electrical, motor mechanics and carpentry departments. One more technology that emerged as 
a critical theme is 3D printers, which colleges indicated could be used in Mechanical Engineering. 

Those that did not have a functioning LMS indicated that they had been made aware of IQ 
Hospitality, the Host, Auto Cad, Typing Tutor, and Interactive screens in the classrooms. 
Furthermore, they indicated that they had initially targeted Kupula as an LMS, and they wanted 
to adopt it as they had seen it in one of the public TVET colleges. This was before they realised 
that Google classroom was more user friendly. 
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4.10 Formulation of ICT Strategy/plan/activities by institutions 
Researchers requested the Principals/ Deputy Principals Academic to indicate whether they had 
formulated ICT Strategies to guide them in procuring technologies for teaching and learning at 
their institution. The main aim of this question was to determine whether the participants had 
determined the direction of their college in terms of ICT procurement to embrace the 
technological advances in teaching and learning by enacting an ICT strategy. 

 

Figure 4.10 indicates that 50% of the Public TVET colleges that were interviewed indicated that 
they had formulated the ICT Strategy to guide them in procurement of 4IR technologies to 
promote teaching and learning. 50% of the colleges had not formulated the ICT Strategy.   

The central theme that emerged from the interviews with the Principals/Deputy Principals and 
ICT Managers for those that had formulated the strategy is that they keep updating the strategy 
to incorporate new technological advances. For those that had not formulated the strategy, the 
emerging theme was that they had put steering committees in place to develop the strategy. 

4.11 Identification of the training needs of staff members  
Principals/deputy principals and ICT managers in public TVET colleges were requested to indicate 
if they had identified their staff members' training needs as part of their response strategy and 
equipping them so that they are ready to operate in a technology-driven environment. Therefore, 
the question that was posed to the respondents sought to determine whether the training needs 
had been identified, specifically for relevant staff members such as lecturers.  
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A sizable number (85%) of public TVET colleges indicated that they had identified the training 
needs of relevant staff members as part of their response strategy and also to equip them so that 
they are ready to operate in a technology-driven environment. However, some (15%) public TVET 
colleges indicated that they had not identified the training needs. The risk here is that even if the 
technology were to be procured, it would find relevant staff members not yet ready to leverage 
it. The emerging themes for those that indicated that they had not identified the training needs 
were around lack of training committees, lack of emerging technologies identification 
committees, lack of funding to employ individuals that could assist in scanning the environment 
for the emerging technologies. 

Those public TVET colleges (85%) which indicated that they had identified the training needs of 
relevant staff members as part of their response strategy had training committees in place that 
looked after the training needs. Another emerging theme was utilising performance 
management tools where employees are asked to identify their own training needs, as well as 
the utilisation of skills audits, which is spearheaded by HRDs. 

4.12 Skills plans formulated to respond to the technological needs of staff members    
Principals/deputy principals Academic, HR managers/ Skills Development officers in public TVET 
colleges were requested to indicate if their institutions had designed any skills plans in order to 
document and respond to the technological needs of staff members in the face of the changing 
landscape caused by the fourth industrial revolution. In this regard, the question sought to 
determine whether their institution had designed a workplace skills plan (or updated the existing 
plans) to document and respond to the technological needs of its staff members in the changing 
landscape necessitated by the fourth industrial revolution. 
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Of the 26 public TVET colleges that were interviewed, nine (35%) indicated that they had not 
formulated any skills plans to document and respond to staff members' technological needs. The 
concern here is that these staff members may not be in a position to interact with technology. 
They may not be able to impart in their students the necessary skills to succeed in the technology-
driven economy. 

Once again, what is encouraging is that 17 (65%) of the public TVET colleges that were 
interviewed had put together skills plans to document and respond to their staff members' 
technological needs. A key theme emerging in this regard is that of committees that track these 
emerging technologies and then feed back to the relevant structures that deal with training and 
skills, i.e. the training committees. Since technology changes rapidly, this exercise was seen as a 
crucial exercise that should occur on an ongoing basis and not as a once-off exercise. Given this, 
some public TVET colleges indicated that the emphasis on skills plans was now leaning towards 
4IR skills. 

4.13 Identification of key personnel to drive the fourth industrial revolution 
Principals/deputy principals Academic, ICT managers, and HR managers/ Skills Development 
officers in public TVET colleges were requested to indicate if their institution had identified key 
personnel that would drive ICT strategies and general technology revamp in order for the public 
TVET colleges to respond to the changing landscape caused by the fourth industrial revolution. 
In this regard, the question posed to the respondents sought to determine whether their 
institution had identified key personnel within public TVET colleges to assist the college in 
responding to the changing landscape due to the fourth industrial revolution. 
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The majority (54%) of principals/deputy principals Academic, ICT managers and HR managers/ 
Skills Development officers that were interviewed in public TVET colleges indicated that their 
institutions had identified key personnel that would drive ICT strategies and general technology 
revamp in order for the public TVET colleges to respond to the changing landscape demanded by 
the fourth industrial revolution. This is an encouraging sign, considering that public TVET colleges 
all indicated that they had not received any policy direction from the authorities. 

The key theme that emerged were the formation of ICT Steering Committees and the IT sub-
committees of Council. Councils were flagged as one the most important stakeholders as they 
need to approve their own IT sub-committees, where the reports from the colleges’ ICT Steering 
Committees would flow.   

The 46% principals/deputy principals Academic, ICT managers, and HR managers/ Skills 
Development officers that indicated that their institutions had not identified key personnel that 
will drive ICT strategies and general technology revamp in order for the public TVET colleges to 
respond to the changing landscape due to the fourth industrial revolution flagged lack of ICT 
strategy as their main ‘derailer’. 

4.14 Access to technology as a condition for meaningful participation in teaching and learning 
Principals/ deputy principals Academic were requested to reflect on and indicate their students' 
ability to access and benefit from embedded technology as part of their learning. As the 
institutions revamped their technology infrastructure to meet the demands of the fourth 
industrial revolution, the researchers were interested in the extent to which the students were 
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able to take advantage of this. Researchers requested the respondents to reflect on and highlight 
the extent to which their students would meaningfully participate in teaching and learning with 
all the new technologies in place. 

 

Figure 4.14 indicates that all principals/ deputy principals Academic in public TVET colleges were 
of the view that students had sufficient technological infrastructure (particularly at home) to be 
able to participate meaningfully in teaching and learning to a moderate extent. In this regard, the 
explanation was that within the corridors of the campus, students could participate meaningfully 
as there is connectivity (Wi-Fi), but the moment the student left campus, a host of other issues 
emerged. One major such issue was the lack of access to data in their homes, which however 
become better as some of the educational sites have become zero-rated. Like their counterparts 
in the private sector, some principals/ deputy principals Academic in public TVET colleges raised 
the issue that even though they issued computers or tablets to students, these gadgets were 
always at risk of getting lost/ stolen as most of the students used public transport. 

4.15 Anticipated challenges as public TVET colleges ramp-up their technology use 
This question requested principals/deputy principals, ICT managers and HR managers/Skills 
Development officers in public TVET colleges to provide a forward-looking assessment on the 
potential challenges that their institutions could experience as they ramp-up their use of 
technology. As such, respondents were requested to highlight what they were anticipating to be 
challenges as they introduced new technologies and generally ramped-up the use of technology. 
Responses are summarised in the Figure below. 
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When requested to highlight what they were anticipating as challenges associated with them 
introducing new technologies and as they generally ramped-up the use of technology, 
principals/deputy principals, ICT managers and HR managers/Skills Development officers in 
public TVET colleges highlighted key 15 issues as can be noted in the Figure above. Funding, 
connectivity, lack of staff and student training, ICT infrastructure challenges, gadgets, data for 
students and negative attitude towards adopting technologies were ranked as the highest 
anticipated challenges.  

4.16 Additional support required to enable the delivery of the cohorts of students ready to 
enter the market that is powered by technology  
Principals/deputy principals Academic in public TVET colleges were requested to indicate the 
additional support they required to teach and deliver the cohort of students ready to enter the 
world of work that is powered by technology. Tabulated below is a summary of the additional 
support required.  
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Principals/deputy principals Academic in public TVET colleges identified eight essential needs for 
additional support they required to teach and deliver the cohort of students ready to enter the 
world of work that is powered by technology. Data obtained from the conducted interviews 
indicate that public TVET colleges mostly require staff training, sufficiently trained ICT staff, 
funding, and connectivity. Some principals/deputy principals Academic in public TVET colleges 
indicated that it would be beneficial to have technical advice. There are instances where 
necessary computing technology is still not available. This is clear from twelve instances where 
principals/deputy principals Academic in public TVET colleges identified one of their needs as 
computers/laptops/tablets.  

4.17 Overall observation 

From the data analysed, the public TVET colleges are starting to embrace the fourth industrial 
revolution. This was evidenced by interviewed participants who indicated that they had either 
procured technological infrastructure or were in the process of procuring it. There were also 
many technologies currently in use by different colleges. The dominant theme was no policy 
directive from the DHET on the Fourth Industrial Revolution in TVET colleges. However, the most 
lamented challenges were negative attitude by the staff, funding, connectivity, and lack of 
training. All the colleges concurred that while the students had access to connectivity on 
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campuses, they had challenges of connectivity when they left campuses. In conclusion, findings 
indicate that the authorities should increase funding to improve connectivity, 
computers/laptops/tablets, and support staff training for meaningful participation in the 4IR by 
public TVET Colleges.  
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SECTION 5 – VOICE OF THE STUDENTS 
 

5.0 Background 
In order to have a benchmark that will assist the ETDP SETA to understand the status of public 
TVET colleges when it comes to sourcing and utilisation of technology, the general challenges 
associated with technology and insight into the fourth industrial revolution activities within these 
institutions, several questions were designed and workshopped within the UJ Chair on 4IR Skills 
Office and the Research Unit of the ETDP SETA. These questions were also summarised and 
presented to the Higher Education and Research Chamber.   

Before the interviews took place, the questions were packaged in an interview instrument and 
were shared with the Student Support Services Managers. The Student Support Services 
Managers sourced email addresses of SRC members, particularly the Education Officers. Meeting 
requests were sent to the SRC members, and the interview instruments and the link to Microsoft 
Teams or Zoom platforms were attached. In general, these interviews were attended by all SRC 
teams. In this regard, questions were designed in order to determine and understand: 

 Technologies required by students for them to be able to participate meaningfully in learning 
activities; 

 Views of students relating to the relevance of the current curriculum for them to participate 
meaningfully in future employment prospects and their suggestions on what should be 
contained, and 

 Technology and skills needs that students view as enablers and as having the ability to equip 
them for the industry in the technologically changing environment. 

5.1 Technology requirements for students 
This question sought to determine the technologies that students required in order to participate 
meaningfully in learning activities. In order to understand the technologies required for learning 
activities, researchers requested the teams of student representative councils to reflect on and 
highlight the key technologies that they deemed crucial and that they required for them to 
participate meaningfully in learning activities. The responses are summarised in the Figure below. 
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As indicated in Figure 5.1 above, students raised 25 different sets of technologies that they 
required to participate meaningfully in learning activities. The essential student requirements 
included computing equipment, data for use off-campuses and reliable internet. Interestingly, 
students raised a host of additional technology platforms that could be used by institutions to 
deliver effective teaching and learning. These included WhatsApp Groups as part of the general 
use of online learning platforms. Students' requirements for computing equipment, data for use 
off-campuses and reliable internet could be linked to students' need to move into online 
material, online videos and e-books. This will require computing equipment and reliable internet. 
For them to use the equipment, students indicated that they would require training videos that 
focus on the use of this infrastructure. Students also indicated the need for the institutions to 
have in place the latest applications i.e., Windows applications. This point could also be linked to 
the improvement of the general infrastructure that supports technology utilisation, such as the 
functioning of electric sockets to connect electronic gadgets. 

5.2 Technical skills required by students  
This question sought to determine the technical skills that students required in order to 
participate meaningfully in learning activities. In order to understand the technologies required 
for learning activities, researchers requested the teams of student representative councils to 
reflect on and highlight the essential skills that they required to operate technology and 
participate meaningfully in learning activities. These are presented in the Figure below. 
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Figure 5.2 above indicates that students raised 21 different sets of technical skills that they 
required in order to participate meaningfully in learning activities. The essential student 
requirements included end-user computing, i.e., basic computer literacy. Students also raised the 
need to be exposed to MS applications such as MS Word, MS Excel and PowerPoint.  

5.3 Students views on the relevance of the current curriculum and other supporting activities 
in addressing future skills 
This question sought to determine students' views insofar as the relevance of their current 
curriculum and its ability to propel them to participate meaningfully in future employment 
prospects were concerned. The researchers further solicited students' suggestions on what 
should be improved on the current curriculum. To understand the views of students, researchers 
requested the teams of student representative councils to reflect on the relevance of their 
current curriculum and comment on its ability to propel them to participate meaningfully in 
future employment prospects. The responses are reflected in the Figure below. 
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The Figure above indicates that most student representative councils were not satisfied that the 
current curriculum provided them with relevant know-how to propel them to participate 
meaningfully in future employment prospects. The major themes that emerged here are related 
to gaps in some subjects compared to the current industrial and technological requirements. 
Some indicated that the curriculum was old, particularly in some subjects, and they suggested 
that it be reviewed in line with labor market demands. For instance, students indicated that the 
old automotive was still taught in mechanical engineering subjects, yet technology has advanced. 
Another example was that motor mechanics, which is one of the courses, still uses a 1940 car 
model that is no longer applicable in the industry. Some views were that the curriculum did not 
provide sufficient exposure to work-related issues. In this regard, students argued that their 
curriculum did not balance theory and practice and that it focused more on theory and, as such, 
denied students the critical practical exposure they require. 

5.4 Technology and skills needs for students 
With this question, the researchers sought to determine the views of students insofar as their 
technology and skills needs were concerned. To understand the views of students, researchers 
requested the teams of student representative councils to reflect on the technology and skills 
that they thought would enable and will equip them to be ready for the industry in the rapidly 
changing technology environment. These are reflected in the Figure below. 
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Above, Figure 5.4 indicates that students raised a combination of 23 different technologies and 
skills that they thought would enable and equip them to be ready for the industry in the rapidly 
changing technology environment. The availability of computing equipment and the related skills 
was rated high by students. This, the students argued, should be accompanied by the provision 
of data and stable internet connectivity in their respective campuses. Another theme that 
featured high was work-based exposure (including technologies at work). Students believed that 
it would help enable and equip them with the necessary skills to be ready for the industry in the 
rapidly changing technology environment. This is consistent with the themes around the more 
practical-oriented curriculum and training on computers. 

5.5 Overall observation 

From the data analysed, it is apparent that students in public TVET colleges require various 
technologies and skills to participate meaningfully in learning activities. The dominant essential 
student requirements included computing equipment, data for use off-campuses, reliable 
internet, and the latest Windows applications. The skills list that students required were 
PowerPoint/Excel/Word, typing with speed, sending and receiving emails, and advanced 
computer skills search for information. Regarding the relevance of their current curriculum, most 
student representative councils expressed dissatisfaction with the current curriculum. They 
argued that it was not providing them with relevant know-how to propel them to participate 
meaningfully in future employment prospects. The major themes emerging in this regard were 
related to gaps in some subjects compared to the current industrial and technological 
requirements and the old curriculum. Students suggested that there be a review of some subjects 
in line with labor market demands. In conclusion, findings indicate that students need computing 
equipment, good internet connectivity on campuses, mobile data, online learning, training on 
computer skills, and upgrading and improving campus infrastructure to participate meaningfully 
in learning towards meeting the industrial demands in the 4IR era. 
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SECTION 6 – UNIVERSITIES 

 

6.0 Background 
In order to have a benchmark that will assist the ETDP SETA to understand the status of 
universities when it comes to sourcing and utilisation of technology, the general challenges 
associated with technology and insight into the fourth industrial revolution activities within these 
institutions, several questions were designed and workshopped within the UJ Chair on 4IR Skills 
Office and the Research Unit of the ETDP SETA. These questions were also summarised and 
presented to the Higher Education and Research Chamber.   

Prior to the interviews taking place, the questions were packaged in an interview instrument and 
shared with the executive deans/ deans of all participating universities. In some cases, executive 
deans/ deans brought to the meeting the deputy deans responsible for teaching and learning and 
other personnel responsible for technology in their respective faculties. In general, questions 
were designed in order to determine and understand: 

 Technologies available for teaching and learning; 

 Competencies of staff members in using these technologies;  

 Whether the institutions had procured any new technology/ies to keep abreast of the 
changing landscape in the face of the fourth industrial revolution;  

 Whether the institutions had provided training to staff members on the use of these 
technologies;  

 The views of the executive deans/ deans on whether the procured technology was assisting 
relevant staff members to deliver teaching and learning effectively;  

 Challenges associated with institutionalising  technology; 

 Whether the institutions had received any policy direction from authorities/ shareholders on 
the fourth industrial revolution; 

 Whether the institutions had formulated an 4IR strategy/plan/ activities; 

 Whether the institutions had designed any skills plans in order to document and respond to 
the technological needs of their staff members in the changing landscape necessitated by the 
fourth industrial revolution; 

 The extent to which students have sufficient technological infrastructure (particularly at 
home) to be able to participate meaningfully in teaching and learning, particularly as 
institutions ramp-up the use of technology in order to meet the demands of the fourth 
industrial revolution;  

 The challenges associated with embedding new technology as the institutions revamp their 
technology infrastructure in order to meet the demands of the fourth industrial revolution, 
and 

 Additional support required to deliver the cohort of students ready to enter the world of work 
that is powered by technology.  

6.1 Technologies at the disposal of the respective university faculty   
This question sought to determine the technologies available for teaching and learning activities 
at each faculty in every university that was interviewed. Researchers requested respondents to 
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reflect on technologies for teaching and learning activities at the disposal of their faculties. The 
aim was to understand the technologies available for teaching and learning activities within the 
universities. Responses in this regard are summarised below. 
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FOE – Faculty of Education| FOS – Faculty of Science| FEBE – Faculty of Engineering and Built Environment| FOMS – Faculty of Management Sciences| FOT – Faculty of Theology| 

FOHS – Faculty of Health Sciences|FOL – Faculty of Law | FOH – Faculty of Humanities| OAF – Other Academic Faculties 

Figure 6.1 indicates that universities deployed fifty-seven different technologies to facilitate their 
teaching and learning activities. These include Learning Management Systems, MS Package, 
Google, WhatsApp, Camtasia, Smartboard, Lightboard, Virtual Reality/ Augmented Reality, 
Artificial Intelligence, Simulation Laboratories, High Fidelity Rooms and Facebook among other 
technologies.  

There is an opportunity for TVET colleges to examine the technologies deployed for teaching and 
learning in universities. Through institutional collaborations, they may acquire some best 
practices, decide what could be deployed to strengthen their teaching and learning technologies, 
and adopt it.  

6.2 Competency of staff members in using the existing technology  
This question sought to determine staff members' competence in using the existing technologies 
available for teaching and learning at each university interviewed. To determine this, researchers 
requested the executive deans/deans to reflect on the competence of staff members in using the 
technologies at the faculty's disposal. Statistics are presented in the Figure below.  
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Figure 6.2 above indicates that most executive deans/ deans believe that the teaching staff is 
competent to moderately competent in the use of existing technologies for teaching. This is 
consistent with the data that were analysed in the TVET colleges. Accordingly, the executive 
deans/ deans indicated that training was provided on teaching and learning technologies under 
normal circumstances. The communities of practice within the faculties were a catalyst in 
ensuring that emergency teaching and learning technology deployment during the lockdown was 
not stressful to the staff members that could not utilise these technologies. The communities of 
practice were pivotal in dispensing training to staff members that required it. 

Some Executive deans/deans reported that some staff members could not use the existing 
technologies for teaching activities. They indicated that the staff members deemed not equipped 
to use existing technology for teaching activities mostly reflect the introduction of what has been 
deemed emergency teaching technologies such as teaching through MS Teams, Zoom, and other 
related technologies. Accordingly, there was little time to arrange training on these technologies 
to allow staff members to be competent. 

6.3 Procurement of new technologies to keep abreast of technological advances  
With this question, researchers sought to determine whether the institutions had procured any 
new technology/ies to keep abreast of the changing landscape due to the fourth industrial 
revolution. In this regard, executive deans/ deans were requested to indicate any new technology 
that would have been acquired/ added to keep abreast of technological advances. The responses 
are summarised in the Figure below. 
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FOE – Faculty of Education| FOS – Faculty of Science| FEBE – Faculty of Engineering and Built Environment| FOMS – Faculty of Management Sciences| FOT – Faculty of Theology|  

FOHS – Faculty of Health Sciences|FOL – Faculty of Law | FOH – Faculty of Humanities| OAF – Other Academic Faculties 

Figure 6.3 above demonstrates that there was not much technology recently procured. This is 
contrary to the TVET colleges, where a quantum portion of teaching technologies had been 
recently procured. Executive deans/deans appeared to indicate that their universities 
supplemented their teaching platforms by introducing teaching platforms such as WhatsApp, 
Zoom and MS Teams. There were also some investment in computing equipment. 

6.4 Training of staff members to work on (operate) the newly acquired technology  
This question's main aim was to determine whether universities had provided training to staff 
members on using the newly procured technologies. Researchers requested the executive 
deans/deans to indicate whether the training had been provided or not. The Figure below 
indicates the distribution. 
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Like the TVET colleges, most university faculties had provided training on the newly acquired 
technology to the relevant employees. For those that provided training, key themes that 
emerged are that training is generally provided on an ongoing basis. Data analysis further 
suggests that training was not applicable where there was no training provided because there 
had not been any new technology that was procured.  

6.5 Value proposition and relevance of the newly procured technology 
Researchers requested the executive deans/deans to indicate whether procured technology 
assisted relevant staff members in delivering teaching and learning effectively. This question's 
main aim was to determine whether executive deans/deans saw the newly acquired technology 
as a value addition to teaching and learning processes. The responses are tabulated below. 
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FOHS – Faculty of Health Sciences|FOL – Faculty of Law | FOH – Faculty of Humanities| OAF – Other Academic Faculties 

Figure 6.5 indicates that most executive deans/ deans felt that the newly acquired technology 
had added value to their teaching and learning. This is consistent with the observations made in 
the public TVET colleges that had procured new technology.  

Similar to their counterparts in the TVET colleges, the major themes that emerged from the 
interviews with executive deans/ deans that derived value from the utilisation of technology 
include observed improvement in the standard and quality of teaching and learning, positive 
feedback from lecturers and students, continuity with classes even under-lockdown conditions, 
and the ability to do more online than the traditional classes. Unfortunately, the ability to do 
more online than the traditional classes was a double-edged sword as some executive deans/ 
deans feared that staff members felt lonely and overburdened, among other challenges. 

6.6 Challenges associated with institutionalising technology  
With this question, researchers sought to determine and understand challenges associated with 
institutionalising technologies within the universities. Respondents were requested to indicate 
all challenges they were currently facing as they attempted to make technology part of their 
universities' teaching and learning activities. These are presented in the Figure below. 
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Data obtained from the interviews conducted indicate that executive deans/deans were mostly 
concerned about staff members' resistance/the negative attitude/and the reluctance to adopt 
the technology. As such, there was a need to get staff buy-in. This was followed by lack of 
training/ lack of 4IR knowledge by staff members. In this regard, the executive deans/deans were 
concerned that staff members might not be able to function in the era of advanced technologies. 

The lack of infrastructure/non-availability of devices was also identified as a significant concern, 
particularly for students as universities had diverse student cohorts. Accordingly, this was linked 
to the potential to result in unequal access to technology opportunities/ digital divide among 
those students who could afford and those who could not afford it. 

6.7.1 Formulation of the 4IR Strategy within the university   
With this question, researchers sought to determine and understand whether the institutions 
had formulated any 4IR strategy. Respondents were requested to reflect on and indicate if their 
university had formulated a 4IR strategy. Responses are summarised in the Figure below.  
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The majority of executive deans/deans interviewed were not aware of any institutional strategy 
on the fourth industrial revolution. Some indicated that their institutions had not brought 
forward a new fourth industrial revolution policy; however, the idea of rapid technological 
advancement and how the institution should respond to this was incorporated into their 
universities' ICT strategic framework. Some Executive deans/deans indicated that their 
universities had formulated fourth industrial revolution policies and strategies.  

6.7.2 4IR activities within the faculty 
Researchers also sought to determine and understand whether the faculties had has received 
any direction at an institutional level to embed 4IR in its activities, hence this question. 
Respondents were requested to indicate if their institution had provided directions to their 
faculty on operationalising the 4IR strategy. Figure 6.7.2 below summarises responses in this 
regard. 
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The majority of the executive deans/deans, as shown in the Figure above, indicated that they had 
not been provided with institutional guidelines for embedding 4IR in faculty activities. In the 
absence of institutional guidelines, some faculties had formulated their activities to remain 
relevant in the technology-driven era. 

The lack of institutional guidelines on the fourth industrial revolution could result in non-
standardised activities from different university faculties. Furthermore, there could be difficulties 
in measuring the impact of these activities on the institutional strategy. 

6.8.1 Guidance from industry partners and association on the inclusion of technology in the 
curriculum 
Executive deans/deans were requested to indicate if their institutions had received guidance 
from the industry partners and related associations on technology inclusion in some parts of the 
curriculum. In this regard, the question that was posed to the respondents sought to determine 
whether their institutions engaged with industry partners and associations, and whether these 
engagements yielded the benefits of teaching the up to date information and what the industry 
required. The summary below reflects on the responses of the executive deans/deans. 
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As shown in the Figure above, the majority of executive deans/deans indicated that universities 
had a practice of formulating advisory boards, which would ordinarily consist of industry 
partners, associations and other academics. During advisory board meetings, industry 
developments were discussed and inputs solicited. This is contrary to public TVET colleges, in 
which most indicated that they had not received any guidance from industry partners or relevant 
associations on the inclusion of technology in some parts of the curriculum/ activities. 

6.8.2 Incorporation of the guidance from industry partners and association on the inclusion of 
technology in the curriculum 
Executive deans/deans were requested to indicate if their institutions had incorporated guidance 
received from industry partners and related associations on technology inclusion in some parts 
of the curriculum. In this regard, the question sought to determine whether faculties had 
incorporated the guidance they had received from their industry partners or associations. The 
responses are summarised below. 
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Similar to the public TVET colleges, most universities indicated they had not incorporated any 
guidance from industry partners or relevant associations on the inclusion of technology in some 
parts of the curriculum/ activities. Some universities indicated that some form of guidance 
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received from industry partners and relevant associations on the inclusion of technology had 
been made part of the curriculum/ activities. 

Some executive deans/deans interviewed indicated that, as places of thought leadership, their 
universities were at the forefront of the development of best practice and were at the coalface 
of cutting edge technological innovation. This advanced best practice was shared and 
incorporated into the curriculum as well as shared within the industry.  

6.9 Awareness of emerging technologies 
Executive deans/deans were requested to indicate if their interactions with industry partners and 
related associations had made them aware of any new emerging technologies necessary to 
prepare students for the world of work. In this regard, the question posed to the respondents 
sought to determine whether they were aware of emerging technologies in their field. The Figure 
below summarises responses in this regard.  
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A sizeable number of executive deans/deans indicated that they were aware of emerging 
technologies in one area or the other. However, some indicated that they were unaware of any 
emerging technologies in their own space. 
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Those universities that indicated that they were aware of emerging technologies also indicated 
that they were in contact with their advisory boards, consisting of academic and industry 
partners. Furthermore, these universities had close working relationships with industry 
associations. Other universities in this category indicated that the internal staff members were 
pioneers in technology innovation, and these staff members were pivotal in conducting 
technology awareness activities within their respective faculties.  

6.10 Interactions between the faculty and the institutional ICT departments regarding 
technology needs 
Executive deans/deans were requested to indicate if they had communicated their technology 
needs to the institutional ICT departments as part of their response strategy and equipping them 
to be resourced to operate in a technology-driven environment. In this regard, the question that 
was posed to the respondents sought to determine whether the faculty had communicated its 
technology needs to the relevant institutional structures. A summary of this is in the Figure 
below. 
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A sizeable number of executive deans/deans indicated that they had communicated their needs 
to the ICT support departments within their institutions as part of their response strategy and to 
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equip them so that they are ready to operate in a technology-driven environment. However, 
some executive deans/deans indicated that they had not communicated their needs to the ICT 
support departments.  

6.11 Identification of the key personnel to operate envisaged technology 
Executive deans/deans were requested to indicate if they had identified the key personnel that 
will operate the envisaged technology, whether already acquired or to be acquired as part of 
their response strategy and equipping them to be resourced to operate in a technology-driven 
environment. In this regard, the question that was posed to the respondents sought to determine 
whether the faculty had identified the potential technology matter experts (growing their 
timber). The summary of responses is in Figure 6.11 below. 
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A sizeable number of executive deans/ deans indicated that they had identified the training needs 
of relevant staff members as part of their response strategy and to equip them so that they are 
ready to operate in a technology-driven environment. However, some indicated that they had 
not identified the training needs.  
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As discussed, the risk of not identifying key personnel for training purposes is that even if the 
technology were to be procured, it would find relevant staff members not yet ready to leverage 
it. The emerging themes for those that indicated that they had not identified the training needs 
were around the lack of the tools to detect emerging technologies. 

Those universities which indicated that they had identified the training needs of relevant staff 
members as part of their response strategy utilised performance management tools where 
employees were asked to identify their own training needs. Through this process, the key 
personnel also identified their training needs. 

6.12 Identification of the training needs of staff members  
Executive deans/deans were requested to indicate if they had identified their staff members' 
training needs as part of their response strategy and equipping them to be resourced to operate 
in a technology-driven environment. The question posed to the respondents sought to determine 
whether the faculty had identified the training needs of their staff members. Feedback is 
summarised in the Figure below. 
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A sizeable number of executive deans/ deans indicated that they had identified the training needs 
of relevant staff members as part of their response strategy and to equip them so that they are 
ready to operate in a technology-driven environment. However, some executive deans/ deans 
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indicated that they had not identified the training needs. This phenomenon is similar to what was 
observed with the public TVET colleges. 

As stated in that section, the risk of not identifying training needs is that even if the technology 
were to be procured, it would find relevant staff members not yet ready to leverage it. The 
emerging themes for those that indicated that they had not identified the training needs are no 
new emerging technology identified. These universities would also include those that indicated 
that they did not have a mechanism to identify emerging technologies, which would assist them 
in identifying the related technologies. To hedge this, some universities had put together task 
teams to investigate the whole concept of the fourth industrial revolution technologies and 
related skills. 

In those universities that indicated that they had identified the training needs of relevant staff 
members as part of their response strategy, performance management tools where employees 
are asked to identify their own training needs were utilised. In some universities, the training 
needs would have been identified through collaboration/benchmarking with other universities. 

6.13 Skills plans formulated to respond to the technological needs of staff members    
Executive deans/deans were requested to indicate if their faculties had designed/ updated the 
skills plans to document and respond to staff members' technological needs as a result of the 
changing landscape necessitated by the fourth industrial revolution. The question posed to the 
respondents sought to determine whether their faculty had designed a workplace skills plan (or 
updated the existing plans) to document and respond to the technological needs of its staff 
members in the face of the fourth industrial revolution. The responses are summarised below. 
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In general, as shown in the Figure above, faculties indicated that they had not formulated any 
skills plans to document and respond to staff members' technological needs. The concern here is 
that lack of skills plans may lead to a lack of planning for training, which subsequently means that 
staff members may not be in a position to interact with technology. They may not be able to 
impart the skills necessary for their students to succeed in the technology-driven economy. 

What is encouraging however is that some executive deans/deans who were interviewed had 
put together skills plans to document and respond to staff members' technological needs. Key 
themes emerging in this regard were institutional arrangements between the faculty and the ICT 
support departments. As soon as the technology training needs were identified, they were logged 
with the ICT department, and within three months the ICT department was expected to arrange 
the required training. Other universities had a practice where there were no formal skills plans, 
but individual professional development plans. In these individual professional development 
plans, emerging skills, such as skills associated with operating emerging technologies, were 
updated. This occurred every year. 

6.14 Access to technology as a condition for students’ meaningful participation in teaching and 
learning 
Executive deans/deans were requested to reflect on and indicate their students' ability to access 
and benefit from embedded technology as part of their learning. As the institutions revamped 
their technology infrastructure to meet the demands of the fourth industrial revolution, to what 
extent will students take advantage of this? Researchers requested the respondents to reflect on 
and highlight how their students would meaningfully participate in teaching and learning with all 
the new technologies in place. The responses are summarised in the Figure below. 
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FOE – Faculty of Education| FOS – Faculty of Science| FEBE – Faculty of Engineering and Built Environment| FOMS – Faculty of Management Sciences| FOT – Faculty of Theology| 

FOHS – Faculty of Health Sciences|FOL – Faculty of Law | FOH – Faculty of Humanities| OAF – Other Academic Faculties 

Figure 6.14 above indicates that most executive deans/ deans believed that the extent to which 
students had sufficient technological infrastructure (particularly at home) to participate 
meaningfully in teaching and learning was moderate. In this regard, the explanation was that 
within the corridors of campus, students could participate meaningfully as there was connectivity 
(Wi-Fi), but the moment the student left campus, a host of other issues emerged, including lack 
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of access to data in their homes. However, this has become better as some of the educational 
sites became zero-rated.  

Furthermore, other universities developed a virtual private network or a VPN for students to 
access the internet from home. This was done on a reverse spelling scenario where the students 
do not need to have data to access the internet. Executive deans/ deans believed that students 
needed to be trained on new learning platforms such as MS Teams, Zoom, and other related 
platforms so that they could participate meaningfully in teaching and learning. 

6.15 Anticipated challenges as faculty ramp-up their technology use 
This question requested executive deans to provide a forward-looking assessment of the 
potential challenges that their institutions could experience as they ramped-up their technology 
use. As such, respondents were requested to highlight what they were anticipating as challenges 
as they introduced new technologies and generally ramped-up the use of technology. The 
feedback is tabulated below. 
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FOE – Faculty of Education| FOS – Faculty of Science| FEBE – Faculty of Engineering and Built Environment| FOMS – Faculty of Management Sciences| FOT – Faculty of Theology|  

FOHS – Faculty of Health Sciences|FOL – Faculty of Law | FOH – Faculty of Humanities| OAF – Other Academic Faculties 

When requested to highlight what they were anticipating to be challenges as they introduced 
new technologies and generally ramped-up their use of technology, executive deans/deans 
highlighted sixteen key issues noted in Figure 6.15 above. These challenges included a concern 
relating to the big jump to the 4th industrial revolution without understanding/applying the 
previous industrial revolution, which impacted performance. Other challenges include the 
accreditation of programs as the drive to move online increases. Some universities raised 
challenges relating to resource availability/funding/costs associated with investing in new 
technologies and the resistance from staff members/staff buy-in/negative attitude/reluctance, 
lack of training/ lack of 4IR knowledge. 

Similar to the case with TVET colleges, issues relating to connectivity, lack infrastructure/stability 
of electricity grid /non-availability of devices/diversity of student cohort, unequal access to 
technology opportunities/ digital divide/social, economic divide, student and staff readiness/ 
anxiety over the efficiency of online environment/fear of being replaced by machines /loss of 
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human touch were among other many issues that were raised by executive deans/deans of 
faculties. 

6.16 Additional support required to enable the delivery of the cohorts of students ready to 
enter the market that is powered by technology  
Executive deans/deans were requested to indicate the additional support they required to teach 
and deliver the cohort of students ready to enter the world of work that is powered by 
technology. These are presented in the Figure below. 
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FOE – Faculty of Education| FOS – Faculty of Science| FEBE – Faculty of Engineering and Built Environment| FOMS – Faculty of Management Sciences| FOT – Faculty of Theology| 

FOHS – Faculty of Health Sciences|FOL – Faculty of Law | FOH – Faculty of Humanities| OAF – Other Academic Faculties 

Executive deans/deans identified fourteen essential needs as additional support required to 
teach and deliver the cohort of students ready to enter the world of work that is powered by 
technology. Data obtained from the interviews conducted indicated that universities mostly 
required general training (capacity development) on 4IR  related technologies for staff members 
to enhance collaboration between human and machine, as well as general training on 4IR 
Technology (digital literacy) related technologies/ computational skills/Entrepreneurial 
skills/data analytics for students. 

Some executive deans/deans indicated that it would be beneficial to have more internship 
opportunities for students. There are instances where necessary computing technology was still 
not available. This is clear where universities indicated need for connectivity, technology 
(including e-resources, proctoring technology), and physical infrastructure. University executive 
deans/deans were concerned about the digital divide; this is clear in their stated need to have a 
national policy in place that deals with funding (special grant) to plug the gap on digital divide 
(for different cohorts of students). 

6.17 Overall observation 
In the University space, data collected through the study reveals that a significant quantum of 

teaching technologies had been procured prior to the global pandemic, and the teaching staff 

are moderately competent in using those existing technologies for teaching. In cases where new 

technologies were procured to keep abreast of the ever-evolving demand of the 4IR, training was 

generally provided on an ongoing basis as part of their response strategy for equipping them so 

that they are ready to operate in a technology-driven environment. Despite the various 
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challenges associated with institutionalising technology in the universities, the major themes that 

emerged from the interviews with executive deans/ deans that derived value from the utilization 

of technology include: the observed improvement in the standard and quality of teaching and 

learning, positive feedback from lecturers and students, continuity with classes even under-

lockdown conditions, and the ability to do more online than the traditional classes. However, the 

executive dean/dean expressed a concern relating to the big jump to the 4th industrial revolution 

without understanding/applying the previous industrial revolution, impacting performance. This 

implies that challenges such as connectivity, lack infrastructure/stability of electricity grid /non-

availability of devices/diversity of student cohort, unequal access to technology opportunities/ 

digital divide/social, economic divide, student and staff readiness/ anxiety over the efficiency of 

online environment/fear of being replaced by machines /loss of human touch, funding/costs 

associated with investing in new technologies and the resistance from staff were among other 

hosts of issues that could slow down the overall success of deploying 4IR technologies for 

teaching and learning in the country. It is concluded that while Universities are settled to adopt 

blended learning as the strategy to implement the convergence between human and machines 

in the era of the fourth industrial revolution, there is a need to have a national policy in place 

that deals with funding (special grant) to plug the gap on digital divide (for different cohorts of 

students). 
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SECTION 7 – STAKEHOLDERS’ VIEWS (UNIONS AND ASSOCIATIONS OF SGBs) 
 

7.0 Background 
In order to have a benchmark that will assist the ETDP SETA to understand the views of its 
stakeholders on the status of the utilisation of technology, the general challenges associated with 
technology and insight into the fourth industrial revolution activities within the institutions they 
oversee (or participate in as stakeholders), several questions were designed and workshopped 
within the UJ Chair on 4IR Skills Office and the Research Unit of the ETDP SETA. These questions 
were also summarised and presented to the Higher Education and Research Chamber.   

Before the interviews took place, the questions were packaged in an interview instrument. This 
is the instrument that was used to interview the identified stakeholders. All interviews in this 
regard were conducted on MS Teams or Zoom. These interviews were recorded for 
transcriptions, assessments and the formulation of significant themes. 

In general, questions were designed in order to establish the baseline with the association of 
SGBs/union officials on the availability of infrastructure and skills given the period characterised 
by technological advances. To gauge the views of the association of SGBs/union officials on the 
expertise deemed necessary in schools to improve the existing skill sets of teachers so that they 
can deliver appropriate content and context while remaining relevant in the ever-evolving 
technology era, the researchers formulated questions aimed at determining: 

 Whether the relevant association of SGBs/unions had conducted any study that sought to 
determine the prevalence of the use of technology in schools;  

 Whether the relevant association of SGBs/unions had identified future technology/ies that 
could be used for teaching and learning in schools; 

 Whether the relevant association of SGBs/unions had identified the skills related to the 
identified future technology; 

 Whether the relevant association of SGBs/unions had submitted/input to the relevant 
education authorities with regards to the direction of education in the era dominated by 
machines; 

 Whether the relevant association of SGBs/unions had a plan in place to support their 
members to be acquainted with the fourth industrial revolution; 

 Whether the relevant association of SGBs/unions had reflected and documented the 
expected challenges associated with institutionalising  technology by their members, and 

 The views of the relevant association of SGBs/unions on additional support that they though 
the teachers required to operate in the era dominated by technology. 

7.1 Prevalence of the use of technology by teachers 
This question sought to determine whether the relevant association of SGBs/unions had 
conducted any study that sought to determine the prevalence of technology use in schools. 
Researchers requested respondents to indicate whether they had undertaken any such study and 
their responses are summarised in the Figure below. 
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Figure 7.1 above indicates that only one association/union had conducted a study that sought to 
determine the prevalence of technology use in schools. This union/ association indicated that 
over the last five years, it had established a technology centre. This centre provided advice to 
members on how the world was changing towards technology use. The centre also advised its 
members on what products were available in the education market at a given period. In addition, 
the union/ association indicated it had done research on the future of work and learning and 
future skills. The union/ association concerned dispatched advice to schools on how they could 
manage change or transform from the traditional mode of teaching to the 21 century. The other 
two respondents interviewed indicated that they had not conducted a study that sought to 
determine the prevalence of the use of technology in schools. 

7.2 Future technologies for teaching and learning  
This question sought to determine whether the relevant association of SGBs/unions had 
identified future technology/ies that could be used for teaching and learning in schools. In this 
regard, researchers requested respondents to reflect on whether they had identified future 
technologies for teaching and learning in schools. These are reflected in the Figure below. 
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Similar to feedback in Figure 7.1 above, researchers found that only one association/union 
indicated that it identified future technologies that could be used for teaching in schools. This is 
a union/ association that had indicated that it had established a technology centre over the last 
five years. In addition to this centre, this union/ association indicated that it had identified 
technology for teaching and learning in the school environment that increased productivity. In 
their view, productivity could be improved by reducing administrative duties for teachers in 
schools. The other two respondents interviewed indicated that they had not conducted any study 
that sought to determine the prevalence of the use of technology in schools. Therefore, they 
could not reflect on future technologies. 

7.3 Related skills to the identified technology  
With this question, researchers sought to determine whether the relevant association of 
SGBs/unions had identified the skills related to the identified future technology. In this regard, 
CEOs/General secretaries or designated personnel were requested to reflect on and indicate if 
their organisations had identified related the skills requirements of the identified future 
technology. Feedback in this regard is presented in the Figure below. 
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Figure 7.3 above indicates that one association/union indicated that it had identified related 
future technology skills for teaching in schools. This is the same union/ association that had 
indicated that it had established a technology centre over the last five years. This is also the same 
union/ association that had indicated that its research pointed out that teachers needed to 
increase digital awareness, digital literacy and digital fluency. The view from this union/ 
association was that in addition to being aware of technology, teachers needed to be comfortable 
using it. In this regard, this union/ association suggested that the introduction of programs 
running the Microsoft digital literacy programs using the productivity tools and the environment 
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could be useful for everyone. It also the pedagogical use of technology in the classroom. 
Interestingly, this union/association indicated that they had done some work with their model 
focusing on how this could be introduced pedagogically. The other two associations interviewed 
indicated that they had not conducted any studies that sought to determine the prevalence of 
the use of technology in schools. Therefore, they could not reflect on the skills. 

7.4 Submissions/Inputs to the education authorities  
This question's main aim was to determine whether the relevant association of SGBs/unions had 
made submissions/inputs to the relevant education authorities with regards to the direction of 
education in the era dominated by machines. Researchers requested the relevant 
CEOs/Secretaries-General or the designated respondents to indicate whether their organisations 
had made submissions/inputs to the relevant education authorities with regards to the direction 
of education in the era dominated by machines. The feedback is summarised in Figure 7.4 below. 

 

On the request that CEOs/Secretaries-General or the designated officials indicate whether their 
organisations had made submissions/inputs to the relevant education authorities with regards 
to the direction of education in the era dominated by machines, the majority of the interviewed 
CEOs/Secretaries-General or the designated officials affirmed that submissions/inputs had been 
made to the education authorities. One organisation indicated that this was often done 
informally, for example through consultations with education authorities.  
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7.5 Formulation of a plan to support members’ continued relevance in the fourth industrial 
revolution era 
Researchers requested CEOs/Secretaries-General or designated officials to indicate whether 
their organisations had any plans in place to support their members to be acquainted with the 
technologies required to be relevant in the fourth industrial revolution. 

 

On the request that CEOs/Secretaries-General or the designated officials indicate whether their 
organisations had formulated any plans to support members to be relevant in the fourth 
industrial revolution era, the majority of the interviewed CEOs/Secretaries-General or the 
designated officials affirmed that such plans were in existence. One organisation indicated that 
they had crafted a plan to position their members for the fourth industrial revolution. Their plan 
exposes members to various teaching technologies. In addition to this, this union/ association of 
SGBs indicated that it was the only organisation with a division focusing on technology. This 
division always looked for technological innovations for schools and provided support and 
training to its members. Another association/ union indicated that its plans were articulated 
through its partners who were better resourced i.e., the Mathew Goniwe School of Leadership 
and Governance.  

7.6 Anticipated challenges associated with institutionalising technology  
With this question, researchers sought to determine and understand the anticipated challenges 
associated with institutionalising technologies within the schools from the perspectives of 
associations of SGBs/unions. In order to understand the challenges, respondents were requested 
to indicate anticipated key challenges that their members were likely to face as they attempted 
to make technology part of teaching and learning activities within their schools. 
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Data obtained from interviews conducted indicate some similarities in the anticipated challenges 
raised by CEOs/Secretaries-General/ designated officials of unions/ association of SGBs. For 
instance, two respondents raised the lack of funding, security/ vandalism, lack of training, lack of 
skilled personnel and support from service providers. Interestingly, one union/association of 
SGBs raised the DBE's institutional structure as a potential challenge associated with 
institutionalising technologies within the schools. In explaining this potential challenge, this 
union/association of SGBs reasoned that the sector's institutional nature was that it was a 
massive structure with numerous contact points. As such, this union/association of SGBs 
indicated that a challenge would be how to effect change in that massive structure.  

There was also a view that the government was slow to change; therefore, designing a system 
that would be quick to respond to changes and issues was seen as necessary. Another challenge 
related to the one-size–fits-all approach in a sector that was deemed massive. The other 
challenge that was raised was that of the digital divide between the haves and the have-nots. 
Lack of teacher training in the sector was also highlighted as a significant issue. For instance, the 
CEOs/ Secretaries-General or designated officials indicated that 2020 saw coding and robotics 
piloted. The challenge with this was that schools were made to respond to something real but 
without teachers' historical training.  

7.7 Additional support required by teachers so that they are ready to work with technology  
The CEOs/ Secretaries-General or designated officials in unions/ association of SGBs were 
requested to indicate additional support they thought teachers required to teach and support 
the development activities so that the cohort of scholars would be ready to move to the next 
phase of education with adequate exposure to technology. Researchers requested the CEOs/ 
Secretaries-General or designated officials to provide their views on additional support that they 
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thought the teachers required to operate in the era dominated by technology. These are 
tabulated below. 

 

The CEOs/ Secretaries-General or designated officials in unions/ association of SGBs were 
requested to indicate additional support they thought teachers required to teach and support 
development activities so that the cohort of scholars would be ready to move to the next phase 
of education having been sufficiently exposed to technology. The CEOs/ Secretaries-General or 
designated officials in unions/ association of SGBs believed that teachers required technical 
training, continued development and technical advice on technology use. Furthermore, CEOs/ 
Secretaries-General or designated officials in unions/ associations indicated that teachers could 
benefit from networking – this could infer the forming of the communities of practice, among 
other interventions. 

7.8 Overall observation 

Finally, looking at the analyzed data on the Unions and SGBs, they are also to understand their 
stakeholder’s needs in the Fourth Industrial Revolution. The results indicated that minimal 
research was done to determine the prevalence of the use of technology in schools. One union 
had identified future technologies that could be used for teaching and learning in schools. The 
results also revealed that the Unions and organizations of SGBs did not have plans to support 
their members to be relevant in the fourth industrial revolution era.  Regarding the challenges 
facing the sector, SGBs and Unions pointed to the lack of funding, security/ vandalism, lack of 
training, lack of skilled personnel, and the lack of support from service providers. Further, the 
digital divide between those with resources and those without resources, and the lack of 
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educator training in the sector were also highlighted as significant issues. Of importance, SGBs 
and Unions indicated that the institutional nature of the sector, that is, its massive structure with 
numerous contact points, can act as a challenge on how to effect change in that massive 
structure. As a result, SGBs and Unions suggested that the Department of Basic education craft a 
strategy to embrace the Fourth Industrial Revolution fully. 
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SECTION 8 – VIEWS OF NATIONAL EDUCATION AUTHORITIES  
 

8.0 Background 
In order to have a benchmark that will assist the ETDP SETA to understand the views of its 
stakeholders on the status of the utilisation of technology, the general challenges associated with 
technology and insight into the fourth industrial revolution activities within the institutions they 
oversee, several questions were designed and workshopped within the UJ Chair on 4IR Skills 
Office and the Research Unit of the ETDP SETA. These questions were also summarised and 
presented to the Higher Education and Research Chamber.   

Before the interviews took place, the questions were packaged in an interview instrument. This 
instrument was used to interview the relevant individuals in the National Department of Basic 
Education. The interview was conducted on MS Teams. It was recorded for transcriptions, 
assessments, and the formulation of significant themes. 

In general, questions were designed to establish the baseline with the authorities on the 
availability of infrastructure and skills given the period characterised by technological advances. 
Furthermore, questions were designed to gauge the national authorities' views on the expertise 
deemed necessary in schools to improve the existing skills set of teachers so that they could 
deliver appropriate content and context while remaining relevant in the ever-evolving 
technology era. In this regard, the questions formulated aimed at determining: 

 Whether authorities had engaged and received inputs and guidance from relevant 
associations and related parties on the inclusion of some 4IR training material into the 
curriculum;  

 Whether based on the interaction with relevant associations and related parties, the national 
authorities had identified new technologies that would assist the schools/ Early Childhood 
Development centres in pursuit of relevance in teaching, learning and development in the 
era dominated by advances in technology; 

 Whether the national authorities had made necessary provisions in the policy for the 
identification of key personnel that will operate the said technology; 

 Whether the national authorities had made necessary provisions in the policy for the 
identification of training needs for the key personnel; 

 Whether the national authorities had a skills procedure in place, and whether the procedure 
had been communicated to the schools/ ECD centres to update the skills plan to take into 
account the changing nature of the world of work: 

 Whether the national authorities had made any policy provisions to ensure that 
children/learners had sufficient infrastructure to participate meaningfully within the 
envisaged technology;  

 The challenges national authorities were expecting in the process of institutionalising new 
technology, and 

 Additional support in the form of technology infrastructure and skills that national authorities 
had put in place to produce children/learners ready to operate in the era dominated by 
machines.  
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8.1 Inputs/guidance from relevant associations and related partners on the inclusion of 4IR 
into the school activities 
This question sought to determine whether authorities had engaged and received inputs and 
guidance from relevant associations and related parties to include some 4IR training material into 
the curriculum. Researchers requested respondents to indicate whether they had engaged and 
received inputs and guidance from relevant associations and related parties to include some 4IR 
training material into the curriculum. 

Researchers’ observations and respondents’ feedback: The response obtained was not clear as 
to whether the national authorities had engaged and received inputs and guidance from relevant 
associations and related parties on the inclusion of some 4IR training material into the 
curriculum. Though, it must be noted that national authorities indicated that they had put 
together a policy provision on the use of ICT and 4IR. They also indicated that they had adopted 
the UNESCO ICT framework. The UNESCO ICT framework was earmarked to be used to develop 
South Africa’s digital learning. 

8.2 Future technologies for teaching and learning  
Based on the engagement with relevant associations and related parties, this question sought to 
determine whether the national authorities had identified new technologies that would assist 
the schools and Early Childhood Development centres in pursuing relevance in teaching, learning 
and development in the era dominated by advances in technology. In this regard, researchers 
requested respondents to reflect on future technologies for teaching and learning in schools that 
would have been identified based on the engagement with relevant associations and related 
parties. 

Researchers’ observations and respondents’ feedback: Because national authorities had been 
unclear on whether they had engaged and received inputs and guidance from relevant 
associations and related parties on the inclusion of some 4IR training material into the 
curriculum, they could not determine what new technologies could assist the schools/ Early 
Childhood Development centres in pursuit of relevance in teaching, learning and development in 
the era dominated by advances in technology. National authorities made it clear that 
technologies such as smartboards, cellphones, tablets and other computing equipment that 
could assist the schools/ Early Childhood Development centres in pursuit of relevance in teaching, 
learning and development in the era dominated by advances in technology were being identified 
sector-wide by various partners. They conceded that the reason there was no formal document 
pronouncing on these things was that there was lack of coordination, especially at the national 
level. 

8.3 Policy for the identification of key personnel to operate the envisaged technology  
This question sought to determine whether national authorities had made necessary provisions 
in the policy to identify key personnel that will operate the technology. In this regard, researchers 
first sought to determine the existence of policy and understand whether such policy makes 
necessary provisions for identifying key personnel that will operate the said technology. 

Researchers’ observations and respondents’ feedback: Because national authorities could not 
determine what new technologies could assist the schools/ Early Childhood Development centres 
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in pursuit of relevance in teaching, learning and development in the era dominated by advances 
in technology, it was not expected that a policy would have been updated to articulate how 
personnel should be identified. In this regard, national officials indicated that their current policy 
around this focused on teacher development, which primarily revolves around teachers' skills, 
knowledge and competencies. 

8.4 Policy for the identification of the training needs for the key personnel so that they can 
operate the envisaged technology  
This question sought to determine whether national authorities had made necessary provisions 
in the policy for the identification of the training needs of key personnel that will operate the 
technology. In this regard, the researchers first sought to determine the existence of policy and 
understand whether such policy makes necessary provisions for the training needs of identified 
key personnel that will operate the said technology. 

Researchers’ observations and respondents’ feedback: Once more because national authorities 
could not determine what new technologies could assist the schools/ Early Childhood 
Development centres in pursuit of relevance in teaching, learning and development in the era 
dominated by advances in technology, it was not expected that a policy would have been 
updated to articulate how the training of personnel should be identified. In this regard, national 
officials indicated that their policy focused on teacher development, which primarily revolves 
around skills, knowledge and competencies of teachers. Given this, the national authorities 
conceded that there was need to develop an integrated strategy that incorporates the theory of 
change, which will attend to technologies, identify key personnel, identify key skills and identify 
the training needs. 

8.5 Procedure on skills plans, and the update of this as part of the preparation for the changes 
induced by technology  
This question sought to determine whether national authorities had made necessary provisions 
to put together the skills procedure in place and whether that procedure had been 
communicated to the schools/ ECD centres (via provincial / district offices) to update their skills 
plans as part of preparations, taking into account the changes induced by technology. 

Researchers' observations and respondents’ feedback: There was no specific skills procedure 
that had been articulated. The main document that national authorities had articulated was the 
digital framework. Accordingly, this framework identified the set of skills that teachers needed 
to have and can be used as a guideline on skills plans. 

8.6 Policy provisions to ensure that children/learners have the technology infrastructure to 
participate meaningfully in teaching, learning and developmental activities 
This question sought to determine whether the national authorities had made any policy 
provisions to ensure that children/learners have sufficient infrastructure to be able to participate 
meaningfully within the system that incorporates technology.  

Researchers' observations and respondents' feedback: There was no specific policy position 
articulated by national authorities. National authorities conceded that there was a recognition 
within the broader sector that devices must be available to children/learners. However, it is not 
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happening at the scale it should, which implies that currently, children/learners do not have 
sufficient infrastructure to participate meaningfully within the system that incorporates 
technology. To alleviate some of these challenges, national authorities indicated that they were 
collaborating with partners to identify projects and funding for this purpose, i.e., the Department 
runs a project funded by ETDP SETA to assist 1000 ECD centres with TV. 

8.7 Anticipated challenges that could be experienced in the process of institutionalising 
technology 
With this question, national authorities were requested to do a forward-looking assessment by 
identifying and reflecting on the challenges anticipated to be experienced in institutionalising 
new technology in the basic education sector.  

Researchers' observations and respondents’ feedback: Various anticipated challenges were 
floated by national authorities, namely competence, knowledge on the use of technology by 
teachers, theft/vandalism, availability of funding, connectivity and the attitude of school 
management, teachers and parents towards technology. It is worth noting that the anticipated 
challenges raised here did not contradict those raised by schools and ECD centre principals. 

8.8 Additional technology infrastructure and skills support offered to ECD centres/schools by 
national authorities 
With this question, national authorities were requested to indicate any additional support in the 
form of technology infrastructure and skills that national authorities had put in place to produce 
children/learners who are ready to operate in the next phase of education, which will be powered 
by technology.  

Researchers' observations and respondents’ feedback: The national authorities conceded that 
they had not done enough to capacitate teachers and children/learners to use technologies. The 
reason any additional support may not necessarily have been appropriately defined could be that 
national authorities were unclear on what new technologies could assist the schools/ Early 
Childhood Development centres in pursuit of relevance in teaching, learning and development in 
the era dominated by advances in technology. It was indicated earlier that national authorities 
had made it clear that technologies such as smartboards, cellphones, tablets and other 
computing equipment that could assist the schools/ Early Childhood Development centres in 
pursuit of relevance in teaching, learning and development in the era dominated by advances in 
technology were being identified sector-wide by various partners. Perhaps their concession that 
there was lack of coordination, especially at the national level on these matters could be the main 
driver. 

8.9 Overall observation 
The analyzed data indicated that the inclusion of some fourth industrial revolution training 

material into the curriculum was very slow and not organized. Authorities conceded that there 

were not enough technology gadgets for teaching and learning in the space. There was also no 

policy in place to capacitate teachers and learners to be able to use technologies. Sector-wide, 

various partners worked towards identifying relevant technologies for basic education, but there 

was a lack of meaningful coordination, especially at the national level. There is a need for 

formulating a coordination strategy on the Fourth Industrial Revolution in basic education. If 
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basic education is to succeed in the fourth industrial revolution, there is a need for investment in 

electronic gadgets, especially for schools in rural areas. There is also a need to invest in the 

training of educators on how to use the various technologies for teaching and learning.   

 

 

 


