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Abstract

Disruptive technologies such as robotics, artificiakliigence, nanoscience, and blockchain technologies
characterize what is referred to as the Fourth IndusteablRtion (4IR). This revolution came after the first,
second, and third industrial revolutions (1IR, 2IR and 3IR) whoa@ contributions were steam engines,
electricity, and internet-connected computer processisgentively. Due to its unique exponential speed,
breadth, and impact on systems, the Fourth Industrial Revoligtichanging the way people work and live
and is threatening to make many jobs, skills, and educaihmdant, antiquated, and defunct now and soon.
In view of the foregoing, it is not surprising that, like predecessors, the Fourth Industrial Revolution
technologies are making skills currently being taughtinatbZbwean students and those held by professionals
in the industry archaic and thusaking many workers redundant in today and tomorrow’s industry. Now,

with authorities such as Gleason (2018) stating that fromrisasathe first industrial revolution, education
and society have been transforming themselves to sullittegtes of the industrial revolutions, this study
sought to assess the degree to which state universidegrepared to adopt 4IR technologies to keep its
graduates suitable for the workplace of tomorrow. It abemst to understand major drivers for adoption and
to understand the nature of the relationship betwegumsiry and the university. A philosophy of pragmatism
was used and both qualitative and quantitative methodsusere Questionnaires and interviews were used
as the tools for data collection. Descriptive statsstind thematic narrative discussions were used to analyze
the data. It was found out that save for basic compiutits saught at most universities in Zimbabwe, very
little, if any, has been done to implement the adoptfoti® technologies such as Artificial Intelligence (Al),
Robotics, Machine Learning (ML), and Blockchain technolagyhie curricula. The study also established
that university lecturers at state universities hawecontracts with the industry’s instructional designers in
key technologies that can capacitate them and facititaiteing thereof in the the deployment of relevant 4IR
technology in their teaching. It was also found out thlipon of 4IR technologies can narrow the gap
between the rich and the poor students, increase accksrning materials, and make university education
cheaper and accessible. The study concluded that if Bindzn universities continue to be driven by
consumeristic factors to adopt technology, there is thdonbe little innovation and industrialization that
would spur-causing drought in the innovation hubs and in intenatpatent filings. It was recommended
that practical implementation of the adopted technolagig¢ise curricula should be adequately monitoatd

all levelsto enable universities to produce students who aferfthe 4IR workplace.

Keywords: Fourth Industrial Revolution technology, fiaay Education, Artificial Intelligence (Al), Robotic8fachine Learning (ML),
and Blockchain technology
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1. Introduction

The fourth industrial revolution also known as 4IR and ltrgu4.0 is a revolution that is fast changing the
way people live, do business, and work. It is characterizedidyptive technologies such as robotics,
artificial intelligence, nanoscience, and blockcha&chhologies which makes the revolution uniquéerms

of exponential speed, breadth, and impact on systems (ScB@&b).The fourth industrial revolution was
preceded by the first, second, and third industrial revolutidnish were characterized by steam engines,

electricity, and internet-connected computer procesgspgectively (Gleason, 2018b).

Gleanson (2018) stated that history has shown economistntliadustrial revolution is usually followed by
inevitable changes in society and higher education assgéd in the first, second, and third industrial
revolutions. For example, the second industrial revolutew the establishment of universities such as
Stanford University, the university of Southern Califarnand Chicago university to satisfy the need for
training of the industrial classes (Gleason, 2018b). Thd thdustrial revolution made tertiary education
respond to it through the establishment of a multiplicftgampuses linked together by internet connectivity.
(Schwab, 2016) stated that what differentiates the fourtlustrial revolution from the third industrial
revolution is the velocity, scope, and systems impact. 4IR’s speed (velocity) is more exponential than linear.
Scope-wise, 4IR is more disrupting in every industry andtepand its impact is far reaching-reaching all

systems of life (Schwab, 2016).

The Zimbabwean National Development Strategy 1 Progranamd Projects Investment Plan, unveiled in
2021, pointed out thab digitalize the Zimbabwean economy and adaptIR technologies, the government
is planning to have increased research, development, and innovatiougtiput by way of building

innovation hubs and industrial parks to the tune of US$9 534n83d22 (Ministry of Finance and Economic
Development, 2021). Additionally, eLearning ICT labs are gtinige established whilst training of teachers

in all government schools also simultaneously took place.gbrernment also plarte deploy 250 shared
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towers across the country and facilitate the autamatif application system# support government
operations. The total budget for that is pegged at US$37 740 282 (Ministry of Finance and Economic
Development, 2021). However, despite these seemingly grand plaasis not clear now is the extent to

which the tertiary institutions Zimbabwe have adopted 4IR.

Institutions of higher education train for the global indes and organizations and given that institutions of
higher educationin the face ofanindustrial revolution, thus hawe produce whaits relevantto the industry

in skills set lest their graduates were worthless and plogable (Dai & Vasarhelyi, 2016). The World Bank
(2016), estimates that about 66.6 % of the jobs that we thdag are susceptible to being made redundant
due to technology disruption in the developing world. Thig #tands to reason that, in response to the rapid
changes being brought about by Industry 4.0, the tertiary educatirriculum has to be re-engineered,
redesigned, and revised to suit the requirements of tivedile workplace (Dai & Vasarhelyi, 2016). UN
(2021) stated that due to high levels of underemploymentvaimérable employment, many Zimbabwean
young people are resorting to less productive subsistestinétias and are getting engaged in the formal

economy.

Presented with the fact that the fourth industrial revatuis going to change the way people work and live,
making many jobs redundant, and knowing that tertiary diimcand society at large have always been
transforming themselves to conform to the dictatepreteding industrial revolutions, the researcher was
promptedto assess the statef preparedness of the Zimbabwean state universitieadopt the 4IR
technologies. The preparatido adopt the technologies and the alignmehtcurricula to these 4IR
technologies is vital in ensuring that the young educategle are not made redundant (Masinde & Soux,

2020)
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The problem at hand now is that the Zimbabwean populati@ady has a great number of youths who are
either underemployed, unemployed,arein vulnerable employment, yet here naw hear that the Industry
4.0 technologies was make the skills currently held andrdiyreainedto the youth, antiquated and effete.
Now, with authorities such as Gleason (2018) stating tlwa fas early as the first industrial revolution,
education and society have been transforming themsehast the dictates of the industrial revolutions, this
study seekdo assess the degreée which tertiary institutionsn Zimbabwe are preparet adopt 4IR
technologies so as to make their graduates suitablledavorkplace of tomorrow. Several studies of a similar
nature were carried out by authors such as Masinde & Soux (2BRson (2018), and (Deloitte, 2018)
among others, but the researcheryet to see one that deals with Zimbabwean tertiarstitutions’

preparednes® embrace 4IR technologiés mould graduates relevafar the 4IR workplacén the future.
1.1 Problem Statement

The Fourth Industrial Revolution technologies are making skilisently being taughto Zimbabwean
students and those held by professionals in the industngia and thus making many workers redundant in
today and tomorrow’s industry. Now, with authorities such as Gleason (2018) stating that from as early as the
first industrial revolution, education and society haventdegnsforming themselves to suit the dictates of the
industrial revolutions, this study sought to assess the dégmekich state universities are prepared to adopt
4|R technologies to keep its graduates suitable for the vVeardpf tomorrow.
1.2 Resear ch ObjectivesAims

e Toassess the extent to which universitneZimbabwe have adopted 4IR technologies.

e Toidentify driversfor the adoptiorof 4IR technologies by universitigs Zimbabwe.

e To evaluate the naturef the relationship that exists between industry andatgrinstitutionsin

Zimbabwe with regard® 4IR key technology teaching and deployment.

¢ Tofind out the 4IR skills that tertiary institutioims Zimbabwe are imparting through their curricula
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to prepare studentsr the new 4IR workplace.
e To assess whether the adoption of 4IR technologies in Zindzabwertiary institutions would not
increase the gap between the rich students and poor tstudeterms of access and quality of

education.

2. Literature review

Theoretical Literature Review

Several change theoriesin apply also applyto changesn higher education (Kezagt al., 2018). These
theories are discussed hereunder briefly:

2.1 Ingtitutional Theory

This theory is concerned with external forces that préses an organization to change the way it does its
things or business. These could be political, econoamid,or social and technological changes (Kezar et al.,
2018). Given the higher and tertiary education setup, tfegses would be emanating from outside the
campuses. For example, in Zimbabwe, the government’s Education 5.0 policy caused universities to change
their courses and programis align them with the government directives. This the@ryimportantin
understanding the changes required of universities as la akswternal pressure (changes brought about by

the Fourth Industrial Revolution)(Narrative, 2020)

2.2 Network Theory

The theory states that people, including institutions,maoulded to think in a certain way and to eventually
change by their social circles- those whom they know apend the most time withn essence, the
interactions of a university with its sister univaesitand colleges usually lead to the interacting usities
ending up implementing the same policies and changingalarioward a certain way of thinking (Kezar et
al., 2018). This theory holds water when we think of varioua attended by various universities such as

conventions, workshops, and conferences where ihieceialization and mingling, sharing ideas and
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learning from each other- influencing behavior aftedva

2.3 Empirical Literature Review

Deloitte (2018) sought to find out how the global youth couldyiven education, skills, and training that
would make them usefub fill in the vacancies that companies are already finding gmabh filling owing

to a lack of skilled personnel. They concluded that it ivgserative for a joint operation of the government,
business community, and other important stakeholders t@ egmwith strategies that design education
curricula in tandem with public policy andorkers’ development programs to equip youth for the industry.
Masinde & Soux (2020) carried out a study on how to transformhShinican universities of technology
given the 4IR. The authors recognized the need for uitiesri be transformed in tandem with Industry 4.0
but expressed concern over the possibility of having sadsformations increasing the inequalities between
the poor and the rich students. A bibliometric analysigesiearch was used and they found out that
universitiesin South Africa were yet to transform themselireBne with 4IR.

Gleason (2018) who carried out a study on the nexus betweeandlRigher education concluded that the
most significant impacts of 4IR on our society wereizedl after many decades, as was the case with the first
three industrial revolutions. The author, however, nabed, unlike the earlier industrial revolutions, the
speed with which the 4IR is developing calls for drastic rgpmag) reengineering, and redesigning of the
higher education curriculum. Gleason concluded that curriculursfaranation in higher education should be
guided by the need to teach emerging technologies such ifisidrintelligence, robotics, the Internet of
Things, blockchain digital technology, and so on. Témuit was the production of students who are capable
of developing new products, applications, and services inrmendhat is considerate of the impact on the
society and environment, - arfdr that to happen, a more interactive approdohpedagogy shoulde
adopted. Menon & Castrillon ( 2019) sought to reimagine curricutae Fourth Industrial Revolution and

they concluded that a flexible curriculum was the most ifbeahe dynamic and great challenggshe 4IR.
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The authors observed that new programs needed to be devalop¢hat there was still a mismatch between
changesn teaching technologies and supporting policies thereof.

Using an online desktop analysis method, 2ylal., (2021) looked at the influence and usefulneks
increased usef 4IR technologiesn South African higher education institutions. The awghaserved that
the mass production of students characterizing the cudmmh African education system is no longer in
sync with the current demands of industry, especially gikienfact that the outdated curricula being used
cannot support the #&century skills demands. Krafft et al., (2020) studied the oppitigs and challenges to
the South African education sector about the 4IR. A desktay snethod was used to carry out the study.
The study found out that the South African education seetdrahot of challenges as far as adapting to 4IR
was concerned. Lack of appropriate teaching skills, fimaand infrastructure shortages hampered efforts to
adaptto 4IR.

2.4 Extent of Adoption of 41R by Universitiesin Southern Africa

Southern African universities realised the inevitabilitfy transforming higher education in tandem with
dictates of 4IR technologies. In fact, many universitieSouth Africa, for example, have been rushing with
the tide in as far as 4IR adoption is concerned. A good exashle Central University of technology, Free
state (CUT) that in 2016 adopted awnmotto or slogan, “Reimagining CUT: The Year of Innovation and
Entrepreneurship”’(Masinde & Soux, 2020). However, the same authors revealed that as juxtaposed to the rest

of the world, African universities are still very betlin termsof adopting 4IR technologies.

2.5 Extent of Adoption of 41R by Universitiesin Zimbabwe

Ministry of Higher and Tertiary Education, Science and Tebttgy Development ( 2018) indicated in its
higher education plan, that it sought to establish Innavatiubs and Industrial Technology Parks in order to
provide enabling environment for academia, privateoseahd government to adopt, adapt, transfer and
commercialize technology vital for all sectors of thconomy. In fact, the ministry stressed that thereawas

great difference between the economic and technologiicaate of the past years and that today going
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forward.

The Education 5.0 heritage based philosophy shall ensateZimbabwe develops an outward-facing and
engaged higher and tertiary education, science and tedynelstem, with strong link$o industry,
community and the global economy (Ministry of Higher dredtiary Education, Science and Technology
Development, 2018).

The above is pointing to the fact that it is not ug@fL8 that the nation as a whole thought it necessary to
change the higher education system in tandem with the 4l@str&gfore 2018, the lecturers focused on
teaching, research and community service, but in 2018 ithbabwean government resolved to adopt two
more missions, that is, innovation and industrializatigih a view to equip graduates with innovative skills
that engender development of the society-through applicacientific and technological knowledge.
actuality, the government felt that a coordinated effortadional level was the surest way of making this
great shift a reality (Ministry of Higher and Tertiary Edtion, Science and Technology Development, 2018).
A more vivid picture of the level of adoption of 4IR teclogies by universities and companies in Zimbabwe
could be painted by the numbef patents that theountry’s universities together with the companies
managedto file as juxtaposedto other countriesn the world. Kanhukamwest al., (2020) stated that
Zimbabwe as a country really trailed behind many céemtnith as little as one patent per year whilst other
countries such as China, Japan and USA were filing the patahtsusands per year from 2014 to 2018. This
is clear evidencef the appallindevels thatwe are atasa countryasgraphically represented below:

2.6 Driversof Adoption of 4R Technologiesin Universities

The main driver of 4IR in higher education is the reatimathat 4IR is reality to contend with, and not just a
passing fad. However, Abrahams (2010) pointed out that pemriind risk appetitesf different
organizations determine the rate at which those orgamizatidopt technology. Thus, we have innovators,
early adopters, early majorityate majority and laggards.

Accordingto Abrahams (2010) innovators are fé2%6) and they want highest performance available, they
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are risk takers and want to be best informed andtabbd organizations. The early adopters also want to be
leaders, want to be more profitable and want newisalsitbut they generally want to see it done befoeg th
can adopt. The early majority watd lead in their fields, but they can only adopt proven and tried
technologies proven many times. On the other hand, thadmpters do not want to be left far behind and do
not want to be troubled by glitches, so they would bugmwtechnology is now ubiquitous. The laggards are
more reluctant to adopt technology and will only adopt itrwieés no longer avoidable to adopt. They are
afraid of the new solutions more than anyone.

2.7 Effect of Adoption of 41R on the gap between therich and the poor students

Masinde & Soux (2020)argued that there is still a lot of inkipsgin the South African public universities
which is characterized by discrimination, marginalisatiod aystemic exclusion- this regardless of the fact
that independence was attained more than 20 years ageirlstthly they argued that the technologies of the
4IR can be utilized to away with man-made barriers tosacte university education by South African
students and to the success thereof. They argued that thiplprivfcacceptance, mutual respect and social
inclusivity would aid in true transformation of the Soutfridan higher education -to close the gap between
the rich and the segregated poor.

Masinde & Soux (2020) noted that it is mostly the young anmebdiburced universities of technology (UoTs)
that have 90% of students being black and poor. On the b#rat the traditional seasoned and well-
resourced universities do not have many black studensntia& Soux (2020) however, saw an opportunity
in the status quo. To them, if 4IR technologies are addpt#ite young universities of technology (UoTs)
where the majority of the students are marginalised ptack people, this could help to close the gap
between the rich and the poor students in terms of @doequality higher education and success of the
students. In fact, they said, “4IR can be used to remove artificial barriers to access and success of university

studentsn SouthAfrica”
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2.8 Conceptual Framework

From the reviewed literature and the theories considénedstudy came up with a conceptual framework
outlined hereunder. The framework shows that the adoptidoudth industrial revolution technologies by
tertiary institutions is influenced by networks of thmestitutions as well as the external forces as per the
institutional theory and network theory.

The adoption of the 4IR technologies by these tertiarjtutisns would lead to both changes in curriculum
content and a change in teaching and learning methods. HEimges so effected would then lead to the
productionof students that are relevant for the jobs of tomorrow anddundustry needs.

3. Figure 2.2: Conceptual Framework
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3. Resear ch methodol ogy

A descriptive research design was used for the study. %ilE@19) stated that this design has an advantage
in that it allows the researcher to accumulate data fts many different respondents as possible. Loeh et al.
(2017) argued that a descriptive research design fully descriffemnamenon whilst remaining simple as far
as methods, data, presentatiam concept are concernedt also allows the incorporatiorof various
approaches and perspectives. This design was therefore éobedjpod for this study which sought to gather
the information that is both quantitative and qualitafivéxed methods) to answer the research questions.
The design enables the answering of many questions aheu¢ what, who, to that extent, and when (Loeb

etal., 2017)

4. Resultsand discussion
4.1 Extent of Adoption of 4IR in university curricula
Figure 4.1 below shows the ext@ftadoptionof 4IR in university curricula

Figure 4.1 Extent of Adoption of 41R Adoption in the state university curricula
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Source: primary data from study questionnaire

Figure 2 above is showing that only one tenet thatmeesuring level of adoption- basic computer skills, are
ubiquitously adopted and taught widely at the university. 8paity, of the 67 respondents, 43 respondents
are strongly agreeing and 15 respondents are agreeitgg@&rerally agreeing).

On the other hand, it is apparent that artificial ildethce, robotics and blockchain are yet to be adojpted
the curricula at the university, with 53,51 and 32 of theeSpondents strongly disagreeing respectively. The
findings are in agreement with Masinde & Soux (2020) who revehkddas juxtaposed to the rest of the

world, African universities are still very behiirdtermsof adopting 4IR technologies.
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Again, the graph is also showing that lecturers aradetjuately capacitated to deploy 4IR technologiés-
the 67 respondents only 10 and 4 respondents agreed and sagregy respectively, that the lecturers are
capable of implementing and deploying 4IR technologies. To batthe fact that lecturers are not ready to
implement and deploy 4IR technologies, 49 and 11of the 67 respgensteongly disagreed and disagreed
respectively with the notion that capacity building cesraere being availed to lecturers. These findings are
in sync with Krafft et al., (2020 who found out that the SoMfrican education sector had a lot of challenges
as far as adapting to 4IR was concerned with lack of apprope@thing skills, finance, and infrastructure
shortages hampering efforts to adapt to 4IR. This is alsabootited by data collected from interviews. In
fact, the interviewees revealed that one factor thatydghe adoption of 4IR technologies at universities is
that the lecturers themselves are not conversahttivtse technologies- especially in light of the facstnod

the professors and senior lecturers are not techno,sanelymight not deliberately cause curriculum change
save for when compelled to do so as is the case with Eoluéa0. It then stands to reason that meaningful
curriculum change should be accompanied by government policy, implation of which is adequately

monitored.

The graph is also showing that the curricula is not bedwigwed as constantly as it should be in tandem with
changes of the 4IR. In fact, only 1 and 3 of the 67 respadtrongly agreed and agreed respectively with
the notion that the curriculum is being changed constamtigndem with 4IR changes. The foregoing, is in
line with the conclusion made by Zyl et al., (2021) whoeobsd that the mass production of students
characterizing the current South African education systero isnmger in sync with the current demands of
industry, especially given the fact that the outdated auleribeing used cannot support thé-2&ntury skills
demands.

4.2 Driversof 4R Adoption by the state univer sities

Figure 4.2: Driversof 4R Adoption by the state univer sities
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Drivers of Adoption of 4IR technologies by the
state universities in Zimbabwe
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Source: primary data from study questionnaire

Figure 3 above is showing that the need to gain commettilvantage over other universities, the need to
increase quality of service and the need to enable nsitivgrowth are the three main drivers of adoption of
4IR technologies by the State University-with 47, 45 andoB@&he 67 respondents strongly agreeing
respectively. Abrahams (2010 stated that the early majaragopting technology want to lead in their fields,
but they can only adopt proven and tried technologiesvepr many times. This is typically what the
university is doing in adopting 4IR technologiest wantsto gain competitive advantage over other
universities (leading) and to be quality leaders, butrihoabe classified as an innovator, neither does it form
partof the early adopters who take considerable risk.

The fact that the university is not driven by the gieshnovate make the findings to be supportive of what

was revealed by Kanhukamweal., (2020) who stated that from 2042018, the Zimbabwean universities
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and companies combined, only managed to do 7 (seven) imealgtatent filings when counties such as

China, Japan and USA were filing hundreds of thousandeaer in view of that, it is clear that the university

and the country at large can at best be early adoptarg)novators-as the university, other universities and
companies fail to innovate and internationally file pagtent

4.3 Collaboration between Zimbabwean state universities and the Industry’s Instructional Designers in

Key Technologies

Table 4.1 Collaboration Between Zimbabwean state universities and Industry’s Instructional Designers

of Key Technologies:

State University contracts with industry’s instructional
designers in key technologies to facilitate training of

SD D N A SA
academics in deployment of relevant technology in their
teaching
a) | have witnessed instructional designeris key
technologies being hired by the universities facilitate

35 23 8 1 0
training of academicdn the deploymenbf relevant
technologyin their teaching
b) Lecturers are sponsored attend latest technolog)

33 28 4 1 1
exhibitions, launches and expos
C) Public lectures by designexsf key technologies are

37 29 1 0 0
arrangedy the institution

Source: primary data from study questionnaire
Gathered datan table 3is to a greater extent showing that university lecturar<Zimbabwean state
universities have no contact with industry’s instructional designers in key technologies that can capacitate

them and facilitate training therewf deploymentof relevant technologin their teaching. More than three
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quartersof respondents all cases (58, 61 and 66 respectively) gave the ndiamnlecturers are not trained
in deployment of 4IR technologies and do not also get sponswmragtend latest technology exhibitions and
expos. The finding is in agreement with what was redeble Ministry of Higher and Tertiary Education,
Science and Technology Development (2018)- that before ,d@t8irers used to focus on three critical areas
of teaching, research and community service. They wearte expectedto look at innovation and
industrialization as is now demanded by the new Education 5.0. This therefooeuats for lack of
programmes for capacity building of lecturers in thedatechnology and also the absence of relationsdorge
with industry’s instructional designelia key technologies.

It is imperative to note that this finding is at variarvath Deloitte (2018) who concluded that it was vital to
institute collaborative efforts of the government, bussneommunity, and other important stakeholders to
come up with strategies that design education curriguldandem with public policy andvorkers’
development progrante equip youth for the industry.

The innovation hubs that the government introduced at Zimbabweaversities through Education 5.0
should be the meeting place for innovators from theistrgl, academia and government, but information
gathered by way of interviews pointed out that no muchifctis/taking place in those innovation hubs. In
fact, it was even pointed out that proper operational strestand procedures for submitting an innovation
proposal are not in place- with some departments not evenghavorking innovation committees. This
makes it impossible for industry specialists and instoneli designers in key technology not to have a link
with the academic staff- and this inevitably leadsh® appalling revelation by Kanhukamwe et al., (2020)-
only seven(7) international patent filings in six yearstfar whole country. In fact, the interviewees pointed
out that there is really significant to point out whiclygests that the innovation hubs are being fully utilized
asexpected.

4.4 SKkills of the 4IR are being taught at Zimbabwean State Univer sities

Figure 4.3: Skillsof 4R being taught at Zimbabwean State Universities
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Source: primary data from study questionnaire

Figure 4 above is showing that although the degree coudd, dif least 75% of respondents were of the view
that 4IR technologies suchs artificial intelligence, robotics, blockchain techngyp nanotechnology,
machine learning, 3D Printing and Additive Manufacturing y@&to be taughtto studentsat Zimbabwean
state university. The revelatiogsin tandem with (Masinde & Soux, 2020) who stated #sgtixtaposedo

the restof the world, African universities are still very betdiin termsof adopting 4IR technologies. This
then stands to reason thiatresponseo the rapid changes being brought about by Industry 4.@niversity
education curriculds still to bere-engineered, redesigned, and reviteduit the requirementsf the new
4IR workplace (Dai & Vasarhelyi, 201ah light of the foregoing, Zimbabwean state universities are
producing students that will not fit in tomorrow’s workplace- with redundant, effete and moribund skills sets.
The interviewees echoed the foregoing sentiments wienrevealed that they do not specifically feel that

the students being produced by the university will go @ndell in the 2 century workplace withoudn
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understandin®f the 4IR technologies. They pointed out that althoughrtstgution,in line with Education

5.0 directive, has been revising its programmes, vetg lias been implemented as yet and some of the
lecturers are not really conversant with 4IR technologies how they should be infused in the curricula as
well as how to deploy them in their teaching. The intersi@lso revealed that except for work related
learning visits there are no formal meetings or forareed for lecturers to meet with captains of the inglustr
so that the academisiinformed of what to includim the curricula.

4.5 Effect of adopting 4R technologies on the gap between rich and poor studentsin terms of access

and quality of education

Table 4.2: The effects of adoption of 41R on the gap between rich students and poor students vis-a-vis

access and quality of education

The adoptiorof 4IR is widening the gap between the rit 24 | 28 2 |6 |7
and poor students termsof access and qualitgf

education

The adoptiorof 4IR is in fact narrowing the gap betweq 5 5 4 121 |32

the rich and the poor studemtstermsof access and
guality of education

Adoption of 4IR led to increasein students whocan| 3 3 3 32|26
access learning materials
Adoptionof 4IR madet cheaper to attend university 13 |12 5 |25 |12
The adoptiorof 4R madeit possible for the university | 16 | 12 0 |18 |21
increase enrolment

Table 4.2 above is showing that generally % of the responalentgreeing that adoption of 4IR technologies
can narrow the gap between the rich and the poor studentsasecaccess to learning materials, make
university education cheaper and accessible.This finding lime with the argument made by Masinde &
Soux (2020) who stated that if 4IR technologies are adopted irothmy yuniversities of technology (UoTs)

where the majority of the students are marginalised pawkbpeople, this could help to close the gap
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between the rich and the poor students in terms of accegsatity higher education and success of the

students.

4. Findings

5.1 Extent to which universities in Zimbabwe adopted the 4IR technologies with regards to changes
made to thecurricula.

Despite notable efforts by the governmait Zimbabwe throughits Ministry of Higher and Tertiary
Education, Science and Technology Developmentdigitize the economy and spur innovation and
industrialization by way of introducing Education 5.0 and;vigy of establishing innovation hulst
universities, it was found out that save for basic compki#s taught at most universities in Zimbabwe, very
little, if any, has been done to implement the adoptiodl&ftechnologies such Artificial Intelligence (Al),
Robotics, Machine Learning (ML), and Blockchain technolioghe curricula.

The delay in adoption of 4IR technologies in the universityicula was found to attributed to the fact that
lecturers are not themselves technically capacitatedr@ady to deploy the technologies in their teaching.
Again, the curricula are not revised and reviewed as frelgueit should in line with changes brought about
by 4IR technologies. Thus, Zimbabwe like any other Africanntry is still very behind in terms of Adopting
4R technologies.

5.2 Driversfor the adoption of 41 R technologies by universities

Besides their mandate to innovate and industrialize, imraasf adoption of 4IR technologies is concerned,
Zimbabwean universities such are more driven by othgornfectors such as the need to gain competitive
advantage over other universities, the need to incraséygof service and the need to enable university
growth. This could explain why they are not scoring highmitovations and international filing of patents as
notedby Kanhukamweet al., (2020). They adopt moasconsumers only with little desire to innovate.

5.3 Contracts with industry’s instructional designers in key technologies to facilitate training of
academicsin the deployment of relevant technology in their teaching?

The study established that university lecturatsZimbabwean state universities hame contract with
industry’s instructional designers in key technologies that can capattierteand facilitate training thereof in
deployment of relevant 4IR technology in their teachingrévthan three quarters of respondents in all cases
gave the notion that lecturers are not trained in deplolynfefiR technologies and do not also get sponsored
to attend latest technology exhibitions and expos. $ &so found out that, given the background that before
2018, lecturers mainly focused only on teaching, researdhcammunity service, if nothing is done to
technically capacitate them in deployment of latest telcigies in their teaching, even the innovation hubs
will become white elephants.

5.4 4IR skillsthat tertiary institutions are imparting through their curricula to prepare students for
the new 4IR workplace

The study revealed that although the institution, in lwig) Education 5.0 directive, has been revising its
programmes, 4IR technologies sudss Artificial Intelligence, Robotics, Blockchain technology,
Nanotechnology, Machine Learning, 3D Printing and Addianufacturing are yet to be taught to students
at Zimbabwean state universities- amdpractice very little has been implementedspur innovation and
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industrialization through deployment of 4IR technologies in teachin fact, it was revealed that students
currently being churned out of the university may be madendant in the near future due lack of digital
fluency and or literacy.

5.5 Effect of adopting 4IR technologies on the gap between rich and poor students in terms of access
and quality of education

The study also showed that adoption of 4IR technologies caomndre gap between the rich and the poor
students, increase access to learning materials, malersityveducation cheaper and accessible.

5.6 Conclusions

As long as lecturers are not technically capacitatedeploy 4IR technologies in their teaching, adoption of
the 4IR technologies will be very delayed much to the negation of the governments’ vision of seeing the
universities leadin@ innovation and industrialization.

If Zimbabwean universities continue to be driven by coresistic factors to adopt technology, there is bound
to be little innovation and industrialization that theguld spur-causing drought in the innovation hubs and in
international patent filings.

As long as universities do not contract some of thiluasonal designers of key 4IR technologies to assist
lecturerdan the deploymentf these technologies, Education 5.0 will detapearing fruits for the nation.

Again, if practical implementation of the adopted techne®edn the curricula is not monitored, very little
will bedonein practice and the universities would contita@roduce students not fir the 4IR workplace.

5.7 Recommendations

e Lecturers should be technically capacitated to deploy 4lfhtdogies in their teaching, adoption of
the 4IR technologies to speed up realization of the governments’ vision of seeing the universities
leadingin innovation and industrialization

e Quest to be able to create better and new things (itiboyahould be the major driver for adoption
of 4IR technologies by Zimbabwean universities, if the aguistto be innovative and industrialize
asper Education 5.0.

e Universities should contract some instructional desgjokkey 4IR technologieto assist lecturers
in the deploymenof these technologigs Education 5.0 is gointp berealised soon.

e Practical implementatiorof the adopted technologie® the curricula shouldoe adequately
monitoredat all levelsto enable universitie® produce students who are fit for the 4IR workplace.
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