How the Learner-Teacher Digital Divide is Impacting Learning in Basic Education
Classes: Livid Experiences of Teachers in Botswana

Abstract

The world has witnessed a technological revolution that has impacted almost all spheres of
life. Technology is transforming the way people interact and do their everyday activities. This
technological revolution has also transformed the teaching and learning space; now, the
effectiveness of traditional teaching method is being challenged. However, technological
advances are not universally availableleading to a phenomenon called digital.divided. In the
classroom, empirical evidence show a discrepancy between teachers and:learners.concerning
ownership and use of technological devices. In some cases, teachers have:more computer
skills than learners; in other cases, learners are embracing technology more than their
teachers. This disparity may serve to inhibit rather than facilitate learning... To understand the
nature of the divide and its potential implications on educational ‘eutcomes, structured
interviews and focus group sessions were used to tap on the livid experiences of teachers.
Diffusion of innovation theory, technological acceptance model and technological
pedagogical content knowledge framework were used to explain the level of technology
acceptance in schools. The results pointed towards the existence of the digital divide with
learners embracing technology much faster than:the teachers. Younger teachers were reported
to be interested in the use of technology more than long-serving teachers. The paper also
presents solutions aimed at reducing the digital gap.
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1. Introduction

Delivery of instruction within the learning and teaching process has always assumed a
flow of information from the teacherto the learner (1). The teacher in a traditional setup is
the one who possesses superior knowledge about the subject matter of interest. According to
(2); “Traditionakinstruction-emphasized a teacher-dominated, test-oriented, and mechanistic
approach that provided little opportunities for developing student critical thinking skills” (p.
33). However,:the:emergence of information and communication technology (ICT) is
currently having a disruptive effect on the relationship between the teacher and the learner.
Learning is now a twenty-four hour engagement. Whether the teacher is available or not,
learning can continue at a place and time decided by the learner (3). This emerging situation
calls for the educational landscape to be deconstructed and re-constructed to “suit the
technological environment that continues to grow in an unprecedented way” (4, p. 33).

2. Background Information
Researchers in the educational field have long had a strong conviction that
technological affordances have the potential to help learners develop high-order thinking
skills such as problem solving and critical thinking (5, 6 and 7). Therefore, first generation of
technology integration models had an underlying assumption that once the hardware and
software were widely available in schools, the learning and teaching process will also be
transformed (8 and 9). This assumption turned out to be an over simplification of a complex
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implementation process (10). The disconnect between policy aspirations and actual
implementation of the policy recommendations has been summarized well by (11) when they
stated that “The evidence suggests that, despite these widespread calls for reform, traditional
practices have been remarkably robust and resilient to the forces for change.” (p. 224). Studies
conducted in different countries using different research designs have shown that teachers
have largely stuck to traditional methods of teaching even in situations where there was
adequate supply of computers (12, 10 and 13).

Initially, digital divide was defined as the difference between people who possessed
electronic devices such as computers and those who had no access to such communication
gadgets (14, 15, 16 and 17). However, as computers became widely available in society, the
digital divide problem was defined in terms of ICT competencies and skills (18): One of the
definitions of the digital divide “... focuses on the consequences of the divide or the
beneficial outcomes of internet use.” (18, p.2). For example, (19) has observed that the
digital divide can be conceptualized as the degree to which an individual uses the technology
to create content. The definition and conceptualization of digital divide continues to evolve as
new technologies are invented. (15) identified at least 216 different ways:of defining digital
divide and further posited that:

... itis neither theoretically feasible, nor empirically justifiable to‘aim for one single

definition of the digital divide. The digital divide is best defined in terms of a desired

impact. Since those are diverse, so are the definitions.of the challenge. The best that
can be done is to come up with a comprehensive theoretical framework that allows for

the systematic classification of different definitions. (p..715)

Therefore, the socio-economic environment prevailing in each country will determine
the manner in which ICT is integrated in schools.and-as a consequence, the presence and
nature if the digital divide.For example, several studies in USAhave established a digital
divide between urban and rural areas; malesand females, high and low income families as
well as between racial groups. (20).found that African Americans and Latinos were likely to
have lower rates of access due to residential segregation and “concentrated poverty” (p. 611).
Astudy by (21) was able to demonstrate that'digital divide in schools was not just related to
the availability of ICT tools but was also engendered by enduring attitudes and believes of
teachers. The study compared the use of interactive whiteboards in schools that differed by
socioeconomic levels. The researcher discovered that teachers in high socioeconomic schools
used the technology.to engage learners whiles those in low socioeconomic schools “used the
interactive whiteboard as if it were a simple blackboard” (21, p. 87). In South Africa,
emerging literature points to a systemic digital divide by gender, population groups and
educational:levels (14). According to (16), “The main reason for the digital divide in South
Africais theiapartheid legacy that promoted separate development, which provided inferior
education-and poor or no access to learning opportunities for non-whites” (p. 6).

Several researchers have focused attention on the digital divide phenomenon in
Botswana.(e.g., 22, 23, 24 and 25). The objective of (24) study was to assess the digital
divide amongst distance education students located in urban areas and those located in rural
areas. The sample of the study comprised 519 participants drawn from a parent population of
1996 tertiary level students. The results of the survey indicated that 78% of learners staying
in urban centres had access to computers with internet connectivity.In contrast, only 21.2% of
students living in rural areas had access to the internet. Existence of the digital divide was
also found by (23). The study sought to determine the influence of previous exposure to ICT
on the performance of first-year students studying for an accountancy degree. It was
established that learners who studied ICT at secondary school level outperformed their
counterparts with no previous exposure. More evidence in support of a digital divide amongst
students in tertiary institutions was provided by (22). The purpose of thestudy was to
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determine whether University of Botswana full-time and part-time students (i.e., those
studying for a Diploma in Accounting and Business Studies or DABS) were given the same
amount of ICT training hours. The analysis showed that DABS students were receiving
limited ICT contact hours as compared to full-time students. Therefore, empirical evidence
provided by studies in Botswana point towards the existence of a digital divide in educational
institutions. However, most of the studies investigated the digital divide problem at tertiary
institutions. The current study investigated the digital gap between teachers and their learners
in basic education classrooms.
3. Theoretical Framework

It is almost impossible to find a single theoretical framework that perfectly explains
the phenomena understudy. Usually, several theories are relevant as they address.the problem
from different angles. In the current study, three theories have been found to be relevant and
these are the diffusion of innovation theory (DIT) (26 and 27), technology.acceptance model
(TAM) (28, 29, 30 and 31)and technological pedagogical content knowledge framework (32).

Diffusion of innovation theory- According to DIT,people use technological
innovations at different rates as a function of their personal characteristics and dispositions.
Within the school setting, the theory can be used to categorize teachers into four groups
according to their innovativeness level. The first group.of teachers to embrace technology are
characterised as early adopters. These will be teachers who are:willing to invest a
considerable amount of their time and resource in acquiring-and using ICT resources.
Teachers who show some degree of determinationto learn and apply ICT but their
commitment and passion is not at the level of the early adopters are identified as early
majority. The third group of teachers to embrace ICT belong to the late majority category.
The late majority comprise of teachers who are resistant to new technology as they prefer to
see positive results associated with:the new technology before they decide to join the
bandwagon. The last group of teachers to embrace technological innovation fall under the
category of laggards. This.group will be made up of teachers who have been in the system for
a long time making themto be highly resistant to new ideas that might change the status
quo.One important lesson from DIT is to avoid treating teachers as a homogeneous group;
each category requires a specific.intervention strategy aligned with their level of ICT
readiness. Strategies put in.place to assist teachers characterized aslaggards will have to be
markedly different, from incentives provided to early adopters in recognition of their
commitment

Technology acceptance model - TAM was originally developed by (28) but was later
modified by several scholars such as (30). The two core variables in all of the TAM models
are perceived usefulness and perceived ease of use.According to (28):

Perceived usefulness is defined as "the degree to which an individual

believes that using a particular system would enhance his or her job

performance.” Perceived ease of use is defined as "the degree to which

an individual believes that using a particular system would be free of physical and

mental effort." (p. 26)

Teachers expect an ICT deviceto immediately boost their performance levels; this can
only happen if the affordances of the technology are well matched with the teacher’s daily
work specifications and the technology can be mastered in a relatively short period of time. A
technology that has a wide range of uses but is difficult to learn will receive less support from
the teachers compared to an ICT tool that may have less features but is not only relatively
easy to learn but enhances productivity. Therefore, the reasons behind rejection of a



technological artefact in schools might have more to do with the features of the technology
than the ICT readiness of teachers.

Technological pedagogical content knowledge—All teachers possesses knowledge of
the subject matter and skills necessary for delivering the content to learners. Teacher
development programmes have sometimes been criticized for emphasizing one knowledge
domain over the other (32, 33 and 34). This imbalance prompted (33) to propose a theory that
will assist teacher trainers and the teachers themselves to merge the two knowledge domain.
Therefore, pedagogical content knowledge (PCK) calls for the infusion of content and
pedagogy to help practitioners acquire a new and qualitatively superior form of knowledge.
PCT elevates the teachers to a new level of professionalism by allowing them to explore
different and more effective pedagogical methods. Technological pedagogical content
knowledge (TPCK) developed by (32) adds a third element to the two pillars of. PCK model.
Combination of the three domains of technology, pedagogy and content.creates three pairs
and one traid (32).The three pairs of knowledge are content pedagogical knowledge (CPK),
content technological knowledge (CTK) and pedagogical technological knowledge (TP). The
technological, pedagogical content knowledge triad (TPCK) lies at the intersection of the
three domains. TPCK recognises the fact that ICT functionalities allows for more authentic
and more accessible ways of delivering content to students.in a manner that can only be
characterized as revolutionary. For technology to be suceessfully intergraded in schools, a
determination has to be made as to which combination:best suits the teachers in a particular
country or locality. If majority of the teachers have acquired PCK status, then proceeding to
the TPCK stage will be much easier and wrought with less pitfalls than when teachers are at
the content and pedagogy stage (i.e., content and pedagogy are still being treated as separate
entities). The different ideas offered by each.of the three theories discussed (e.g., DIT, TAM
and TPCK) above were applied in the'study to understand and explain opinions and
perceptions supplied by study participants.

3.1  Conceptual Model

Figure 1 is an attempt to show how ICT resources have profoundly redefined the
relationship between the content, the teacher and the learner. The first point to note is the
learner’s direct access to the content domain. Direct access also means that the role of the
teacher has changed from being:regarded as the content authority to a partner in the leaning
process. The teacher will still be knowledgeable in a specific area of study but the amount of
information available to the learner is far much greater and more current that what the teacher
possesses. /An obvious advantage of this setup is that learning is no longer constraint by lack
of information—and physical barriers such as distance or time of the day. However,
unrestricted access to tonnes and tonnes of information can be a double edged sword. The
learner. will“have all the information required but the danger of the open access lies in
consumption. of irrelevant, unverified content or knowledge that has not gone through the
rigorous process of scientific falsification (35). The role of the teacher in this situation is to
provide guidance and support to the learner. To orchestrate learning effectively and
efficiently, the teacher should be able to infuse technology in the learning environment.



Figure 1: Reconfigured Relationship between Content, Leaner and Teacher

4. Statement of the Problem
The apparent disparity of ICT knowledge between the teachers and the learners within basic
educationclassroomshas the potential to impact learning outcomes negatively. The gap has
engendered a phenomenon known as the digital divide. While learners are rapidly acquiring
ICT skills, some teacherscontinue to rely on traditional methods of teaching. The
consequence of the digital divide is that the teachers, rather than beingfacilitators of
learning,willbe animpediment to it.
41  Purpose of the Study
The primarypurpose of the study is.to delineate the perceptions of teachers relating to the
apparent existence of learner-teacher digital divide in schools.
4.2 Research Questions

Sampled teachers were called upon to provide information relevant for answering the
following research questions;

1 Is there a digitaldivide between learners and teachers in the basic education classes?

2. What is the:impact of the observed digital divide in the learning and teaching process?

3. How can the digital'divide problem be solved?
5. Literature Review

According to(36), “It has been suggested that if teachers believed or perceived

proposed computer programs as fulfilling neither their own or their students’ needs, they are
notlikelyto attemptto introduce technology into their teaching and learning” (p. 414).
Researchers'in developed and developing countries have explored the critical role played by
teachers in_the ICT integration process.According to (37), most of the countries with
developed economies have now reached the critical mass stage in provision of ICT to schools
and training of teachers. It is however sobering to note that pedagogical philosophies of
teachers in some of the countries have resisted influence of ICT. For example, (38)
investigated the influence of attitude on ICT integrationusing data from 1165 pre-primary,
primary and secondary schools teachers in Greece.The multiple correspondent analysis
technique (CAT) produced three groups of teachers differentiated according to their attitude
towards computers. These were “a group of teachers having positive attitudes towardthe
items of the research, a second group with negative attitudes and a third one with beliefs
neutralabout ICT in education” (p. 149).Younger teachers in the sample tended to have
positive attitude toward use of technology in teaching. Experienced teachers, on the other



hand, were sceptical about the impact of technology in the classroom. Their scepticism
emanated from a believe system that some teachersdevelop over time which eventually forms
a school culture (11).More importantly, findings from the study showed “a close
relationshipbetween subject matter and teachers’ attitudes towards ICT in education.” (38, p.
169). Mathematics teachers were found to be highly conservative and anti-technology as
indicated by the following comment tendered by one teacher:

I do not believe that computers can improve learning. | am totally convinced that

calculators have restricted students’ achievement in numeracy. In the following years,

we will see the same thing happening, e.g. a whole generation of students with low
achievement in mathematics. Computers will prevent their development in

mathematical thinking. (p. 169)

(39) studied experiences of teachers and learners of two high schools located in the
Silicon Valley, a USneighbourhood known to be a technological innovation hub:of the world.
The schools were matched according to their socioeconomic and technological integration
status. In spite of availability of computer hardware and software in the.two.schoels, teachers
used the resources sparingly and stuck to traditional teacher-centred methods whenever a
computer was used. To further demonstrate the influence of teacher attitude on acceptance of
ICT, (40) used quantitative and qualitative methods to collect data.from pre-service and in-
service teachers in Netherlands.A general conclusion fromthe study was that teachers used
technology to a limited extent. Complexity and lack of support.from.school authorities were
identified as some of the obstacles to wide-spread acceptanee.of technology.

The slow uptake of technology in educational institutions has also been confirmed in
emerging economies around the world. Forexample, (41) conducted a study in Turkey to
determine the frequency and level of use of Geographic‘information Systems (GIS) software
in secondary schools. The findings indicated that only:16% of the teachers used GIS for
teaching. One contributing factor.to.low. level adoption and use was that majority of teachers
were not trained on how to meaningfully integrateGIS technology into the classroom
activities (41). Studies in India also‘recorded low adoption of technology in schools. (42)
used data from 100 secondary school teachers in Jawali and Nurpur precincts to assess the
level of technological appreciation amongst the teachers. Only 25% of the teachers indicated
having a positive attitude toward technology; low application of technology in teaching was
blamed on “technological:phobia” (p. 145). The researcher subsequently underlined the
“need for teachers to improve their skills through frequent use, and practice, in order for them
to successfully use any technology in teaching” (p. 145).

African-countries have also joined the technology bandwagon by devoting a large
chunk of their.budget to the education sector specifically for infrastructure provision and
training of ‘teachers and learners (43 and 44). Kenya drew inspiration from numerous
international policies to put in place a robust policy framework aimed at creating an enabling
environment for the emergence and growth of e-learning (45). Theinternational protocols
include World Summit on Information Society (WSIS, 2003) and the New Partnership for
African Development (NEPAD, 2012). Within the country, the Government of Kenya
introduced the National ICT Policy (2006)which was followed by a host of other
legislations. Two quantitative studies situated in two different educational regions of Kenya
posted finding that were similar regarding the critical role played by teachers in infusion of
ICT in the teaching and learning process. In the first study, (45) formulated a hypothesis that
required application of multiple regression techniques to determine whether there was a
significant relationship between a variety of teacher characteristics and attitude towards
integration of ICT. The study used 140 out of a population of 1364 primary school teachers



from Nakuru County in Kenya. The analysis produced significant unstandardized beta
coefficients showing that teacher experience, ICT training and qualifications were strong
predictors of attitude towards ICT integration. The effects of ICT training and teacher attitude
were corroborated by findings from a study done by (46). The evidence generated from the
study showed that use of ICT in the classroom by teachers was low. When quizzed on the low
ICT acceptance in schools, the Head Teachers who participated in the study
mentionedinadequate training and negative attitude of teachers as some of the stumbling
blocks.

Following introduction of a new curriculum in 2007; mathematics teachers in Ghana
were expected to integrate ICT in their lessons. However, a mixed model study done by (47)
produced evidence indicating that shortage of ICT infrastructure and low levelsof ICT use by
the teacherswere some of thebarriers to ICT integration.A similar disconnect between policy
aspirations and behaviour of teachers in the classroom was established in:South Africa. After
obtaining numerical data from 22 secondary school teachers in Limpopo Province, (48)
analyzedthe data to establish the “effects of Information Communications Technology (ICT)
on rural school teachers’ ability to perform their teaching duties and the management of other
curriculum-related activities” (p. 1096).The researchers found:out that teachers were not
frequently and effectively employing ICT devices in theirlessons‘due to lack of equipment,
inadequate training and low confidence. A similar descriptive design was conducted by (49).
Gauteng East Cluster primary schools were purposively selected due. to high availability of
ICT resources as 88% of the schools had adequate supply of‘computers. Despite an almost
ubiquitous availability of ICT resources, a substantial number of teachers had “negative
perceptions towards the use of ICT in the teaching..:”.(p. 90). Low computer self-efficacy
and lack of training were flagged as two underlying causes of the prevailing negative attitude
held by teachers. Most critically, 78% of the respondents were never trained on how to infuse
ICT in their lesson plans. (50) applied a different:methodological lens to access views and
opinions of teachers in Gauteng district in‘relation to their level of ICT use readiness.
Majority of the teachers interviewed‘expressed lack of willingness and motivation to use ICT
in the classroom.One participant in the study summarized the mood of the teachers by
positing that:“l am simply waiting-for my retirement. Ifind it difficult to grasp computers
now. | will never be competentiin these things... | think schools should rather get new
teachers for computers; this is.only making us more resentful.” (p. 1977). The role played by
the school principals was also seen as contributing to lack of use of ICT. One school principle
in the study:was reported to have kept computes under lock and key; this prevented the
equipment from falling into the wrong hands but also meant that teachers had limited access
to the gadgets. The attitudes of younger teachers in the study conducted by (50) were in-line
with what was documented in previous studies(e.g., 38). In comparison to their senior
colleagues;:younger teachers had higher ICT competency levels and used the digital tools
frequently.The desirable disposition exhibited by younger teachers was attributed to pre-
service trainingprogrammes that included ICT awareness courses.

Empirical evidence from a relatively recent qualitative study in South Africa
conducted by (51) not only confirmed the challenges experienced by practitioners in schools
but also showed that some teachers were beginning to recognise the instructional benefits of
e-learning. In the study, perennial problems such as inadequate supply of ICT equipment,
lack of skills, lack of commitment from school management cadres andtechnophobia were
noted as significant barriers. Also, technology use amongst older teachers was found to be



very low due to continued preference for traditional didactics and a very strong attachment to
the lecturer method. This was highlighted by one of the teachers by stating that:

I hardly use any ICT in my lessons. | have been using the traditional method of

teaching for many years. | am used to it and for some time now, the traditional

method has worked for me in terms of achieving good results in my subjects (p. 73).

Even though the study established a link between shortage of ICT resources and low
ICT infusion in schools, a change in the perception of teachers was also recorded. Teachers
who incorporatedICT in their lessons noticed remarkable improvement in the academic
performance of their students. The technology allowed the teachers to capture the attention of
all learners and tended to increase their motivation to learn (51).

In Botswana, the National ICT Policy or Maitlamo was published in 2007 to serve as
a driving force behind the envisioned creation of a digitally supported knowledge-based
society. Successful integration of ICT in the education sector as stated in the Maitlamo. policy
required establishment of the Thuto Net project. Thuto Net mandate encompassed provision
of internet connectivity to primary schools, junior secondary schools:and'senior secondary
schools in the country. Evaluation of the success of the policy at primary.school'level was
done by (52) and (53). Some of the identified barriers were lack of technical skills, lack of
administrative support, lack of time and teacher attitude. At.the.junior-secondary level, (54)
made some observation to the effect that “teachers understand the benefits of ICT in
education, however they are hindered by lots of challenges and negative attitude...” (p.
6).(55) extended the ICT research field to seniorisecondary schools by interviewing 40
teachers randomly drawn from ten secondary sehools. According to the researcher, schools
were still encountering “challenges due to inadequate resources, insufficient technical
support, inadequate support from administrators and lack of change management strategies”
(p. 51). Suffice to mention at this juncture that the body of literature attesting to low ICT use
and negative attitude of teachers is only part of.complex and multifaceted phenomena. An
increasing number of studies are documenting cases where technology has helped teachers to
not only improve their cantent delivery.methods but to alsoreconceptualisethe whole process
of learning and teaching. It is therefore prudent to present evidence collected by such
studieslest a wrong impression:is created of a wholesale rejection of technology by teachers
in schools.
51  Teachers.exhibiting positive attitude towards technology

To.test the relation between attitude of teachers and level of computer adaptation and
use, (36) administered the Computer Attitude Scale (CAS) to 139 pre-service teachers from
the Nanyang Technological University in Singapore. CAS has 21 five-point Likert scale
items:idivided. into four subscales (e.g., Affect, Perceived Usefulness, Perceived Control and
Behavioural Intentions). Subscale averages for the teachers were all high showing that
teachers had positive attitude towards ICT. In Jordan, (56) used information provided
byEnglish Language teachers to assess the instructional effectiveness of interactive white
boards (IWB). Although teachers indicated that they had no formal training on the use
ofIWB, usage of the devicewas high as teachers found the technology to be useful and easy to
operate. The added advantage of IWBwas that it gave teachers the opportunity to apply
constructivist oriented learning and teaching methods.(57) also used a sample of secondary
school teachers in Jordan to evaluate their attitude towards ICT resources. The teachers
obtained a relatively high average score of 63% showing positive attitude towards use of
technology. According to (58), the 2007 ICT Policy for Basic Education in Tanzania made



provision for procurement of infrastructure, capacity building and promoted use of ICT as a
pedagogical tool in schools. The policy was essentially transformative as it required
“...adjustments to more learner-centred and interactive teaching methods, thus redefining the
role of the teacher as a facilitator” (pp. 3-4). Evidence from a mixed model research showed
that teachers had adopted a favourable attitude toward technology integration (58). Apoint of
concern in the study was that the high level of ICT appreciation was not accompanied by
frequent use in teaching. Compared to the average mean for positive attitude (i.e., 67%), the
mean for frequency of use was low (i.e., 31%). Teachers attributedlow use of computers to
inadequate availability of necessary ICT resources, internet connectivity problems and
training. Positive attitude to computers was also documented by (59) in South Africa. The
researcher used the Attitude towards Computer Technology scale (ACT) to analyse data
provided by in-serve teachers from secondary schools in the Limpopo Province:All three
subscales of ACT were very high (i.e., Affective domain 96%, Cognitive domain 88% and
Behaviour domain 92%) thus confirming positive attitude. Other studies that recorded
positive attitude of teachers regarding use of ICT in schools include‘one done by (60) in
Turkey, (61) in Bangladesh, (62) in Israeland (63) in Malaysia.

The presented literature on positive and negative attitude of teachers towards
technology integration in education is by no means exhaustive, However, the general
impression derived from the sources is that ICT integration has not fundamentally and
irreversibly transformed pedagogy as expected. Even in situation:where teachers expressed
positive attitudes, systemic limitations and challenges were still being experienced(57 and
58). The other dimension that crops up time and.again in theliterature is about cases where
teachers are not comfortable using ICT tools in class due.to lack of skills and negative
attitude (42 and 51). Therefore,the classroomis becoming a place where there is a
convergence of two groups with very different attitudes towards ICT. Teachers prefer using
the tried and tested traditional methods of teaching that are characterized by rote learning and
preparing learners for summative examinations(2).Leaners, on the other hand, are
increasingly opting for modern ICTlearning platforms that offer opportunities for
collaboration and independent learning (64). This clash of cultures has created what is
generally referred to as digital'divide; the digital divide phenomenon hasheen put under the
microscope by different scholars around the world.

52 Assessing the digitaldivide between learners and teachers

Research studies exist in the literature that attempted to measure the digital divide
between teachers and their learners.(65) administered a 41 item questionnaire to 965 students
and 185 teachers in'Bangladesh. The researcher wanted to access ownership and use of
various ICT:tools such as computers, use of the internet and handheld devices. The findings
indicated that more students used ICT resources than their teachers although the results were
not statically significant. Statistically significant results were obtained from a study carried
out by (66). The purpose of the study was to compare ICT use between studentsand lecturers
in three Nigerian universities. In response to a question that measured interest in ICT use,
students scored a mean of 76.122 compared to lecturer total use mean of 53.594. This
difference was found to be statistically significant in favour of students thus confirming the
presence of the digital gap between lecturers and students.A similar pattern of results was
revealed by (67) in Australia. (67) applied a quasi-ethnographic multiple case study design
allowing for purposeful sampling of eight teachers and 154 students from four subject areas.
The two groups completed questionnaires that quantified their ICT competencies in three
subscales: namely ICT Skills, ICT Attitude and ICT application. A digital divide was deemed
to be present if the subscale mean for the teachers was significantly larger or smaller than the
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subscale mean for students. Out of the eight groups, the analysis produced three significant
results in favour of teachers and four in favour of the students. The researcher summarized
the results by stating that: ‘As a result, the study found that a digital divide existed in the
majority of classes sampled in favour of the students’ (67, p. 72). One notable finding form
the study was that in classes where the digital divide was in favour of the teacher, there was
meaningful use of ICT.

Findings from three relativelyrecent research studies conducted in Indonesia, United
Kingdomand Nigeria also uncovered a discrepancy in use of ICT artefacts by students and
teachers. In Indonesia, a study by, (68) revealed a digital divide between teachers and
students concerning access and use of technological devices. While teachers had more access
to the devices due to their “occupational status and income” (68, p. 119), students had an
upper hand regarding actual use of the tools.To assess the level of ICT appreciation between
teachers and learners in the UK, (69) carried out a multiple case study experiment where
mathematics teachers integrated the GeoGebra software into their lessons. At the end, of the
study, teachers and students presented contrasting opinions about the'relevance of ICT in
class. The comments from students were largely positive as they indicated that the GeoGebra
technology allowed them to develop problem solving and critical thinking skills. The students
also realized that they could use the various affordances of the technology:to engage in self-
directed learning thus reducing their dependence on teachers. Surprisingly, teachers
expressed pessimistic views about the whole ICT integration:project. According to them, the
ICT integration project was bound to fail due to a number of challenges that included but
were not limited to lack of time to experiment with ICT gadgets, fack of continuous ICT
training, inadequate technical support and lack of clear vision on ICT integration in schools.A
similar discrepancy between the views of teachers.and students was confirmed by (64) in
Nigeria. According to the two researchers,music teachers in the sampled schools continued
to use traditional methods to teach musicwhile students preferred“technologically based
teaching.” (p. 130).

In summary, the extant literature appears to be suggesting that some teachers in both
developed and developing economies are constrained by a host of challenges in their attempt
to achieve a seamless infusion.of technology into the classroom. For analytical purposes, the
barriers have been divided into two broad categories (12 and 10). Thefirst group of
challenges address issues concerning provision of infrastructure and training of teachers.
Technology integrationchallenges emanating from attitude and believes of teachers belong to
the second category. While-first-order challenges can be addressed by providing schools with
necessary equipment and training of teachers, dealing with attitudes and beliefs of teachers
has proved:to be:a hard nut to crack. As a result, a digital divide is developing in schools due
to the unchanging;habits of some teachers and the rapidly changing learning styles of
students.In:Botswana, digital divide has received attention mostly at the tertiary level. The
current,study: puts the spotlight on the digital divide between learners and teachers in basic
education.classrooms.

5. Methodology

According to (70);“A research study is conventionally guided by a research
paradigm(s) which refers to researchers' underlying philosophical views concerning the truth
and reality in general and the research issue in particular” (p. 25). Broadly speaking, a
research study could be situated in the positivist paradigm or the interpretivist/
constructivistparadigm; the two being distinguished by the position of the investigator in
relation to ontological and epistemological assumptions. Researchers subscribing to
positivism assume a single form of reality and that the study phenomena can be objectively
determined using numerical indicators. Social scientists who are informed and guided by the
interpretivist orientation adopt a relativist ontology in which participants may have different
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interpretations of the same phenomena resulting in the occurrence of multiple forms of reality
(71). In the current study, the choice of methodology was determined by nature of the
research questions. The constructivist paradigm was considered to be a suitable
methodological framework for the study as it provides ample room for capturing multiple
perspectives and livid experiences of teachers.Consistent with the interpretivist paradigm, a
quasi-ethnographicresearch design (67was used to guide the data collection, analysis and
interpretation activities.One noticeable advantage of the design is that it allowed the
researchersto purposively identify information-rich participants able to provide detailed
accounts of their experiences accumulated over a long period of time. The population of the
studycomprised 145teachers reading for an MA degree in EducationalManagement at the
University of Botswana. Most of the teachers had a teaching experience of more:than
twentyfive years. A total of 9 teachers were purposefully sampled fromthe population.

6.1 Instrumentation

Two data collection techniques (structured and focused group interviews) wereused in
the study. The interview sessions were conducted in a manner that ensured confidentiality
and anonymity at all times. The consent form gave a full explanation.of the objectives of the
study as well as anticipated positive impact of the study on the learning.and teaching process.
Participants were made aware of the voluntary nature of their participation,and the liberty to
leave the study at any time.Permission was sought from the University of Botswana Office of
Research and Development(ORD) to have access to the:participant. The data was collected
over a period of two months, and each interview session lasted for thirty minutes.

7. Data Presentation

Two teachers (referred to as first respondent and second respondent) participated in
the first structured interview. Both teachers noted that in primary schools, the major barrier
towards appropriate use of ICT resources was the lack of:computers. The situation was made
worse by the fact that some schools had no access to electricity. Teachers in primary schools
might have the desire to upgrade their skills and:.competences in ICT application but were
frustrated by lack of computers:The first respondent noted that at her school, one teacher
even went to the extent of donating:his computer to the school so that learners and teachers
could learn some basic ICT skills. Both teachers agreed that ICT knowledge in schools was
very low and that there was need for urgent in-service training of the teachers. The two
teachers stated that learners showed:much interest in acquiring ICT skills. The second
respondent emphasized'this by stating that:

Some of the learners came to school already with some basic knowledge of computers

which:they:voluntarily shared with their peers and teachers.

The:most.interesting point noted by the two teachers was that within the primary
school setting, learners aged around seven years were the ones who were more predisposed to
the-use of ICT. On the other hand, school heads had a noticeable phobia towards computers.
The negative attitude towards computers prevented them from using technology in their
everyday school operations. The two responds agreed rather strongly that ICT application in
classrooms has the potential to help learners develop critical thinking skills. The second
respondent elaborated the point by saying that:

ICT enables teachers to give learnersassignments that require them to search for answers on
the World Wide Web. This has an effect oflessening the dependence learners have on the
teachers and at the same time encourages learners to develop research skills.

The second structured interview session was attended by one teacher (Third
respondent). The teacher noted that her school was currently experiencing a serious shortage
of computers. For example, the school with a total population of 500 learners had only one
computer laboratory. Any teacher interested in using the computers during the lesson had to
book the computer laboratory in advance. To make matters worse, the laboratory was also
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used for workshops and meetings during the week. The teacher further noted that not all
teachers embraced ICT applications in teaching. The respondent made a clear distinction
betweenthe attitudes of long-serving teachers and attitudes of teachers who were relatively
new in the profession. According to the respondent:

Long-serving teachers did not trust the new technology. Firstly, the long-serving teachers
were of the view that they had developed tried and tested methods of teaching that have
consistently provided good outcomes over the years. They saw no reasons as to why they had
to change to something new. Secondly, the long-serving teachers were concerned that ICT
was tantamount to adding more work to their already overloadedteaching responsibilities.

As a result, the long-serving teachers preferred to continue using traditional methods
of teaching such as lecture method and givingcopiousnotes to learners on the blackboard.
Young teachers on the other hand, had very different attitudes toward ICT application in
teaching. The young teachers were very eager to learn new ICT skills and. tried by all means
to use the skills to enhance their teaching.With regards to use of ICT tools by learners, the
third respondents made a contribution to the effect that learners from households.with ICT
tools and those from homes with no ICT gadgets both showed keen'interest. In her capacity
as a School Head, the respondent had an opportunityto observe lessonswhere ICT tools were
used. It became apparent that learners were highly motivated and engaged:in ICT based
lessons. This made the respondent to believe that appropriate use of:ICT in the classroom will
encourage teachers to use learners-centred methods ofteaching. Another point raised by the
third respondent was that school heads were generally.not positively:inclined towards
technology. However, circumstances often forced school administrators to use technology.
For example, the respondent noted during the interview that;

School headsare required to prepareexcel.reports regularly; soft copies of the reports are
then sent to the ministry of education headquarters. Thisthas forced some school
administrators to learn excel software.

Two primary school teachers participated, in the third structured interview (Fourth
respondent and fifth respondent). Evidence provided by the two teachers agreed with themes
identifiesin the first and second interview sessions. The fourth respondentnoted that her
school had a computer lab where teachers were supposed to conduct lesson using ICT.
However, the lab was hardly used. Eventually, the computers were moved out of the lab to
create space for face-to-face lessons: The fifth respondent mentioned one positive
development in her,school in the form of provision of Wi-Ficonnectivity. The following
quotation from the respondent:shows that not all teachers took advantage of the resource.
Young teachers were the ones who frequently used Wi-Fi to access the internet for research
purposes. On the.other hand, long-serving teachers did not embrace the new communication
technology because there were left with some few years to retire. Therefore, it was a waste of
time for them to.learn a skill that was not going to benefit them during their retirement life.

The two teachers participating in the third session were in support of the idea that
appropriate use of ICT in class could help learners develop critical thinking and problem-
solving skills. As a contribution to the discussion, the fifth respondent stated that:

We are developing the 21 Century learners, so we have to empower them with skills of
creativity, innovativeness and critical thinking.

Unfortunately, the academic benefits that could be derived from use of ICT tools were
being hampered by the low level of computer literacy amongst the teachers anda serious
shortage of computers in schools. To conclude the third session, the fourth respondent
summarized proceedings by noting that:

Learners in the basic education system are being left behind because teachers are still
relying on old methods of teaching. Secondly, teachers and prescribed textbooks are the two
most important sources of content for the learners. There is a heavy reliance on textbooks in-
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spite of the fact that textbooks are in short supply and they have been known in some cases to
contain out-dated information.Technology can be used to allow learners to search for
information on the internet.

One teacher was involved in the fourthstructured interview session. The teacher (sixth
respondent), by way of introduction, indicated that she joined the teaching profession at the
age of 20 in 1985. In response to a question seeking information on the digital divide between
learners and teachers in her school, the teacher stated that:

The only computers available in the school were received via donations. Teachers used the
donated computers to give learners practical experiences such as knowing the different parts
of a computer, typing their names and writing. However, the computers were not enough for
a population of 120 learners and 40 teachers.

The teacher,however, observed that learners were more engaged in ICT use than their
teachers. The reason for this disparity was that some learners came to school with basic
computing knowledge and were more eager to acquire additional ICT skills. Teachers; on the
other hand, were lagging behind even though there were noticeable differences by gender and
age. Female teachers were more pre-disposed to the use of technology than males and
younger teachers were also more interested in learning ICT applications.than older teachers.
The two groups (i.e., female teachers and young teachers) demonstrated their interest in the
ICTby attending ICT workshops held in their respective schools. The last structured session
was attended by one participant (Seventh respondent).sln response to the first research
question, the respondent stated that a digitalgap was apparent between learners and their
teachers. To elaborate on the matter, the teacher posited that:

The main reason for the divide was that majority of the teachers in schools were a product of
a traditional teacher training and development system that viewed the teacher as the centre
of all knowledge. The role of the teacher was to transmitknowledge to the learners. The
transmission process was done mostly by theteacherlecturing to learners and writing notes
on the board for learners to copy.on to their exercise books.

The seventh respondent‘described learners as people who wereexposed to the
information and communication technology; they exhibited these competencies by using
smartphones to perform a variety of activities in school. As a result, the school environment
became a placewhere two contrasting cultures were converging and clashing. Learners
brought smartphones to schools to use them as learning tools while school authorities viewed
the phones a potential source ofdistraction. According to the interviewee, schools responded
to the issue by:

...enacting policies that preventedlearnersfrombringingtheir smartphones to schools. Any
student caught holding a smartphone had his or her cell phone confiscated by the school
authorities.

The.age factor also emerged during the interview as the respondednoted that many
teacherswere relatively old. They had very little knowledge of ICT and were of the opinion
that ICT application in the classroom would disrupt the learning and teaching process.
Furthermore, the teachers believed that allowing learners to bring ICT devices to schools will
give them the opportunity to engage in mischievous acts such as watching movies in class. In
terms of how the problem of ICT divide could be solved, the respondent suggested several
intervention strategies as indicated below.

Firstly, pre-service training of prospectiveteachers should have ICT modules that are
intended to give teacher- trainees practical ICT skills. Secondly, the school policies that are
anti-smartphones should be abolished to allow learners to exploit the full potential of the
devices in schools. Thirdly, there should be deliberate programmes that are specifically
targeting old teachers to making them realise the value of ICT beyond the classroom. Once
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the teachers realize that the ICT skills have relevance beyond the school, they will change
their attitudes and embrace the technology.

The respondent argued for the use of ICT to promote discovery learning where the teacher
operates as a facilitator and the learners are the ones who are searching and generating
knowledge. The participant provided the following advice:

For the discovery method to work, teachers should be prepared to ask questions that compel
learners to search for information on the internet. The teacher then should provide clear
guidance on the assignment including breaking down or unpacking the task so that learners
can see the different levels of the assignment.

The bottom line of the teacher’s argument was that teachersshould be trained on how to
generate and structure tasks that promoteproblem solving and critical thinkingskills.

7.1 Focus Group Session

The focus group session comprised three participants who were holding the position
of deputy school heads at their respective schools. The focus group participants ‘are referred
to as Participant One, Participant Two and Participant Three. Their teaching experience
ranged from 25 years to 36 years in the service. The first participantiin the focus group made
an observation to the effect that her school had a challenge concerning availability of ICT
tools. Fortunately, the local Member of Parliamentdonated some computets to the school and
also provided training to the teachers to make sure that they had necessary computing skills.
This sentiment was echoed by the second participant; she noted that her school also did not
have enough computers. The school went around the problem by liaising with a nearby
junior secondary school that had enough computers. Thecolfaboration between the two
schools benefittedlearners as after some time; most of learners could perform simple tasks on
the computer. The second participantalso mentioned-the issue of smartphones use in schools.
The teacher stated that:

Generally,schools do not allow learners to bring cell'phones to class because of the
prevailing mentality that the learners will:use them to watch movies or engage in other
disruptive acts.

However, the three educatorsagreed that thenegative attitude towards use of cell
phones in schools should:change as cell phones are useful learning devices. The only
requirement is that teachers should ensure that learners use them appropriately. During the
focus group discussions, participant:threedescribed a scenario that epitomized the digital gap
developing between teachers and. learners.According to the participant, one of the teachers in
the school;

...gave learners a-home-work assignment; one question in the assignment required learners
to list five different types of cattle breeds. The teacher expected learners to mention the cattle
breeds as provided in the textbook. However, one learner only named two breeds from the
textbook and three breeds sourced from the internet. Only two of the breeds were marked
correct by the teacher. This initiated a debate between the teacher and the learner
concerning.the other three breeds. Eventually, the learner was awarded marks for the
remaining breeds. Consequently, the learner became a role model for the whole school;
thepioneering ICT research skills of the leaner were used by all teachers to demonstratethe
value of the internet as a source of content and the importance of acquiring e-learning skills.

In summary, a conclusion that can be drawn from the evidence tendered by the
teachers is that a digital divide phenomenon exists in the basic education classrooms. While
teachers are lagging behind and in some cases reject the technology, learners are acquiring
and improving their ICT skills.
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8. Discussion

The first research questions sought information about the existence of digital divide
between teachers and learners in schools. Participants unanimously agreed that a digital
divide was present in basic education classrooms and the divide was in favour of the
learners.Schools were experiencing problems such as shortage of computers, poor internet
connectivity and lack of support from school administrators. The shortage of ICT
infrastructure prevented teachers from experimenting with the technology to gain skills and
the confidence necessary for successful integration. Instead of venturing into ICT supported
instruction, teachers with some computing skills had no options but to continue using the
chalk and talk method. Some teachers went as far as bringing their own computers to school
to help learners and to provide other teachers with basic ICT skills. School administrators
were expected to play a leading role in the digital transformation of learning.institutions.
Their responsibilities included mentoring teachers and providing them with in-service
training opportunity. Evidence tendered by respondents indicated that school principals were
not able to execute this key mandate. The main reason given was that head teachers had very
limited ICT skills and had a tendency to be technophobic. Therefore;iit isiexpected that a
digital divide will be more prevalent in schools managed by principles with limited ICT
skills.

The low level of access and use of ICT resources by practitioners was in sharp
contrast to the situation being experienced by the learners. Learners were not only in
possession of smartphones and laptops; they were also.constantly upgrading their computing
skills. Most learners acquired the equipment and,skills from home but evidence show that
learners from households with no computers were busy acquiring computing skills from their
schoolmates.Secondly, the rapid acquisition of computing skills by learners was observed in
spite of presence of anti-technology policies.that were put in placeby schools management
teams to prevent learners from using smartphones in class. Learners might be bringing
smartphones to school after having realized their usefulness as learning resources. For
example, smartphone can be used to access'up-to-date content on the internet and the content
can be shared by a community of learners. On the other hand, school administrators and
classroom practitioners, who still consider the teacher as a source of knowledge maybe
oblivious to the oppertunities that are brought by digital resources. Consequently, schools
that have drafted:and implemented anti-technology polices will have classes that are
characterized by.a wide digital gap between the learners and the teachers.

The points'that have been discussed above are largely out of the control of teachers.
This does not:mean teachers have no role in the process of ICT introduction in schools. As
the main end-users of the technology in class, the perception held by the teachers toward the
technological gadget determineswhether the technology is adopted or rejected.The on-going
digitization of the classroom appears to have put teachers in a situation where they had to
decide whether to continue using traditional methods of teaching or embrace technology-
based pedagogy. For some teachers, taking the new ICT route meanthaving to learn new ICT
methods and techniques. Therefore, the ICT induced transformation of the learning and
teaching space was viewed by some teachers as a development that had the potential to
seriously undermine theirprofessional status.This perspective made the teachers to eventually
harbour negative attitude towards technology integration in schools. The negative sentiment
wasalso reinforced by the notion that ICT incorporation would increase the workload of
teachers and weaken their authority in class. Therefore, the observeddigital gap in schools is
wideningon a daily basis because teachers continue to be sceptical about the benefits of
ICTintegration.
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Two demographic variables (i.e., age and gender) were also included amongst
elements that have some influence on the observed digital gap. Age is strongly correlated
with experience such that practitioners who have been in the field for a long time tend to be
the most experienced. However, age also comes into focus as teachers who are just about to
retire have expressed a strong dislike of ICT integration. One of the reasons advanced is that
learning new ICT skills whilst a teacher is left with few years of teaching is a waste of time
and resources. The skills acquired will not benefit the teachers once they leave the classroom
and the money spend training the teachers could have been put to good use by recruiting and
training new teachers. The message from theteachers is that if the technology has no
relevance outside school, then the technology will be rejected regardless of whether it is
useful in the classroom. Adoption and use of ICT in teaching was also observed:to be unequal
between males and females. Female teachers were noted as being more interested in the use
of ICT than male teachers. Therefore, a wider digital gap should be expected in‘classes taught
by long serving teachers as compared to classes under the supervision of younger teachers.

8.1  Whatis the impact of the digital divide in the learning and teaching
process?

The general conclusion that can be made from the evidence:is that the observed digital
divide is having a negative impact on the teaching and learning process. Learners are fast
acquiring ICT skills and the equipment necessary for intreduction of-e-learning. An
increasing number of learners are now able to search for:more comprehensive and up-to-date
information on the internet. Teachers, on the other hand, continue to rely on the lecture
method and textbooks to deliver content in class:regardless of the technological competence
of their learners.The observed dominance of teacher-centred methods in schools is
detrimental to acquisition of 21* Century skills. The second point that demonstrated the
undesirable effect of the digital divide on learning and teaching process is related to the
school principals. Most school administrators have been characterized as people with very
limited ICT skills. As a result, younger teachers with some ICT skills are often called upon to
perform administrative duties that were supposed to have been done by the school
managers. The concerned.teacher is compelled to apply his/ her ICT skills in an environment
that has no direct benefit to the learners. Therefore, the redeployment of teachers with ICT
skills from the classroom to the administration block only serves to widen the digital gap and
is a habit that sustains teacher-centric pedagogy. Also, learners are disadvantaged by the
digital gap developing bhetween the school and the home. While schools management teams
are doing everything in their power to insulate schools from the digital revolution that
continue to.permeateall human endeavours, the technological winds of change are sweeping
through communities surrounding the schools. On a daily basis, a learner has to migrate from
a household that'can only be described as a technological oasis to a school that fit the
description of digital desert inhabited by technophobic personnel. Instead of being regarded
as centres of excellence, enlightenment and innovation, schools will soon be viewed by
learners as antiquated institutions that find it hard to evolve and transform themselves into the
21-century learning centres.

8.2  How can the digital divide problem be solved?

Teachers who participated in the study were able to provide some answers to the
question relating to how the digital divide problem could be solved. The suggested solutions
were categorized into three groups; solutions targeting first-order barriers, solutions targeting
second-order barriers and solutions focusing on the effectiveness of teacher training policies
and programmes. First order barriers such as shortage of ICT infrastructure and lack of ICT
skills can be dealt with by purchasing equipment and in-service training teachers. Previous
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studies have also identified the barriers and suggested recommendations on how the problems
could be alleviated (e.g., 55). Second-order barriers emanated from the negative attitude of
teachers towards ICT infusion in the classrooms. One prominent factor that is thought to have
precipitated the negative attitude is the top-down model used to introduce ICT in schools (9).
Under the top-down model, policy makers conceptualize the ICT integration project and
expect teachers to do the implementation. The model is based on the assumption that teachers
in the field will dump the traditional teacher-centred methods in favour of the ICT-based
pedagogy. Unfortunately, the evidence presented by the respondents in the current study is
suggesting otherwise. Teachers, especially those who have been teaching for a long

time, perceive technology as a threat to their professional status and aspirations. The problem
can be alleviated by mounting large scale nationwide in-service training programmes to
demonstrate the immense potentialities of ICT and how appropriate use of technology can
save time and significantly reduce the work load of teachers.The objective of the
demonstration model as suggested by (10) is to actively involve teachers so'that'they.develop
ownership of the ICT integration project. Since long-serving teachers have ICT needs that
appear to be distinct, generic intervention programme may not yield'desired outcomes. This
group of teachers will have to be provided with short courses that are designed.to show the
value of ICT in education as well as its application in other sectors of the'economy such as
health, business and agriculture.

At the policy level, two intervention strategies.are required to deal with the quality of
pre-service teacher training programmes and lack of subject specialization in schools. Quality
of the pre-service programme may be operationalized asthe extent to which the programme
empowers teacher trainees in the three domains of subject matter knowledge, pedagogical
expertise and technological competence. Three types of pre-service training models have
been suggested in the literature(32); each model is identified by the manner in which the
three domains are configured. In Model 1, content and pedagogy courses are offered to
teacher trainees but the two domains are treated as separate subjects. In most cases, Model 1
programmes existed before technology became widely spread and easily available. The two
domains (i.e., content and-pedagogy) are also taught in Model 2 programmes but a deliberate
attempt is made to integrate the domains. From a teacher training perspective, Model 2 is of a
higher quality because the pragramme creates the foundation for the emergence of PCK. The
other element assogiatedwith Model 2 is that technology courses may be available but
trainees are only.exposed to.the*basics. Transitioning from Model 2 to Model 3 requires an
amalgamation:of the three elements of technology, pedagogy and content (32). At this stage,
technology is:no longer.regarded as a stand-alone subject or an additional resource that is
available to teachers and learners. Rather, teachers are trained on how to use ICT to establish
a learning platform that allows for collaborative and self-directed learning.

In Botswana, Model 1 programme started in the early 1960s. Prospective teachers
were required to go through a two-year programmein order to be awarded a Primary School
Teaching Certificate (PTC). However, the two-year programme was considered to be very
short and over loaded with content resulting in the production of half-baked professionals(83,
p. 345). Transition from Model 1 to Model 2 was initiated in 1993 with the pilot testing of a
three-year diploma course. The three-year period was not only aimed at giving trainees more
time to acquire subject matter knowledge and pedagogical skillsbut it was also designed to
created suitable conditions for infusion of the two domains. However, it has to be born in
mind that the three-year programme was not specifically formulated to facilitate infusion of
technology in teaching and learning. Put in a different form, majority of practitioners in
fieldwere not trained on how to integrate ICT in their lessons. To a large extent, the observed
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low ICT uptake in schools is a consequence Model 1 and Model 2 training systems. The long
term solution then is for teacher training programmes to migrate from Model 2 to Model 3.
This can only be achieved by promulgation of new ICT policies and programmes that will
facilitates amalgamation of the three elements of technology, pedagogy and content (32).
Upon graduation, teachers will be in possession of all ingredients that will help them to
achieve the TPCK status.

The second policy related factor responsible for slow uptake of ICT in schools is lack
of subject specialization.Public primary schools are still using the generalists approach which
requires teachers to be able to teach all (54 and 83). This makes teaching to be a complex
undertaking with a load that is almost unbearable.Therefore, lack of subject specialization is
counted amongst the prominent impediments towards successful uptake of technology in
schools. A solution to this problem is identification and implementation of the-most teacher
friendly and learner focused subject specialization model. The model will:assist teachers to
develop TPCK sooner rather than later.

9. Conclusion

In this study, opinions and perceptions of teachers with considerable experience in the
basic education system were collected using structured interviews, and-a focus group. The
general conclusion is that a digital divide exits between learners andthe teachers. Teachers are
grappling with shortage of resources and lack of skills neeessary for-effective integration of
ICT in schools. However, the technological acceptance level of teachers varies significantly
by age and to some extent gender. Learners were characterized as people who accepted ICT
with open hands. Also, the rate at which learners were acquiring the ICT skills was much
faster compared to the technological adaption speed of teachers. At the policy level, quality
of pre-serve training model and lack of subject specialization were highlighted as stumbling
blocks to ICT integration. As a way.forward, extensive and extensive in-service training of
teachers has to be undertaken in order.to empower teachers with skills that will allow them to
integrate technology in their classrooms. For the'training programme to be effective, teachers
should be grouped according to their ICT readiness level. Each group can then receive
training that is aligned to-their needs. Secondly, teacher training policies and programmes
should be reformulatedto bring them up to speed with rapidly changing ICT landscape and
the ICT needs of teachers in schools. . Technology should to Model 3 where technology,

References

1. Freire, P. (2000). Pedagogy of the oppressed (30"-anniversary ed.). New York:
Continuum, 2000,

2. Huang, Kuo'Hung., Hung, Kai-Chi., & Cheng, Ching-Ching. (2012). Enhancing
interactivity.in‘geography class: Fostering critical thinking skills through technology.
Problems of Education in the 21* Century, 50, 32-45.
http:#www.scientiasocialis. lt/pec/files/pdf/vol50/32-45.Huang_Vol.50.pdf

3. Tarus, J.K., Gichoya, D. &Muumbo, A. (2015). Challenges of Implementing e-
Learning in Kenya: A Case of Kenyan Public Universities Challenges of
Implementing e-Learning in Kenya; A case of Kenyan Public Universities.
International Review of Research in Open and Distance Learning, 16(1): 1-10.
Auvailable from http://www.doi.org/10.19173/irrodl.v16i1.1816

4. Giraldo-Garcia, Manta, Roy., &Alotebi, Hatem. (2015). The interplay of technology
and critical thinking skills in the 21% Century Blended Classroom. International
Journal of Advanced Research in Education Technology, 2 (3), 32-35

5. Backfsh, I., Lachner, A., Hische, C., Loose, F., &Scheiter, K. (2020). Professional

18

-1 Comment [IPAS3]: The conclusion of the

study has a few limitations that should be
considered. The conclusion lacks a
comprehensive exploration of the barriers to
ICT integration in schools. While it briefly
mentions shortage of resources, lack of skills,
and policy-level issues, it does not delve into a
detailed analysis of these barriers or consider
other potential factors that could contribute to
the learner-teacher digital divide, such as
infrastructure limitations, cultural factors, or
socioeconomic disparities. Additionally, the
implications and challenges associated with the
suggested solutions are not thoroughly
discussed. The conclusion suggests in-service
training and reformulation of teacher training
policies, but it does not address the cost, time,
sustainability of training programs, or the need
for ongoing support and professional
development.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

knowledge or motivation? Investigating the role of teachers’ expertise on the quality
of technology-enhanced lesson plans. Learning and Instruction, 66, 1-13.
https://doi.org/10.1016/j.learninstruc.2019. 101300

Driana, E., &Ernawati. (2019). Teachers’ understanding and practices in assessing
higherOrderthinking skills at primary schools. Acitya: Journal of Teaching &
Education, 1(2), 110-118.doi: 10.30650/ajte.v1i2.23310.30650/ajte.v1i2.233

Mayer, R. E. (2019). Computer games in education. Annual Review of Psychology,
70, 531-549. https:// doi.org/10.1146/annurev-psych-010418-102744

Fisher, C., Dwyer, D.C., &Yocam, K. (Eds.). (1996). Education and technology:
Reflections  on computing in the classrooms. Jossey-Bass Education Series.
Singh, T.R. & Chan, S. (2014). Teacher Readiness on ICT Integration in Teaching
Learning: A Malaysian Case Study. International Journal of Asian Social.Science, 4:
874-885

Ertmer, P. A. (1999). Addressing first- and second-order barriers to change: Strategies
for technology integration. Educational Technology Research and Development,

47, 47-61.

Tobin, K., & McRobbie, C. J. (1996). Cultural Myths as Constraints to the Enacted
Science Curriculum. Science Education, 80, 223-241.
https://doi.org/10.1002/(SICI)1098-237X(199604)80:2<223::AID-SCE6>3.0.CO;2-|
Cuban, L. (1993). Computers meet classroom: Classroom:wins. Teachers College
Record, 95(2),185-210.

Hativa, N., &Lesgold, A. (1996). Situational effects in classroom technology
implementations: Unfulfilled expectations'and unexpected outcomes. In S.T. Kerr
(Ed.), Technology and the future of schooling:Ninety fifth Yearbook of the National
Society for the Study of Education

Bornman, E. (2016). Information society and digital divide in South Africa:

results of longitudinal surveys. Information, Communication & Society, 19(2), 264-
278. https://doi.org/10:1080/1369118X.2015.1065285

Hilbert, M. (2011). The end justifies the definition: The manifold outlooks on the
digital divide and their.practical usefulness for policy-making. Telecommunications
Policy, 35(8), 715-736.

http://dx.doi.org/10:1046/j.telpol.2011.06.012

Singh,"A. M. (2004). Bridging the digital divide: the role of universities in getting
South. Africa closer to the global information society. South African Journal of
Information Management, 6(2), https://doi.org/10.4102/sajim.v6i2.303

van:Dijk; J. (2006). Digital divide research, achievements and

shortcomings. Poetics, 34, 221-235.

httpa//dx.doi.org/10.1016/j.poetic.2006.05.004

Desta, T. (2018). Comments on the Digitalization and Digital Divide in the Horn of
Africa (HoA), Kenya and Ethiopia: The Media Perspective. Global Media Journal, 16
(30), http://www.globalmediajournal.com

Mossberger, K., C. J. Tolbert, and M. Gilbert. 2006. Race, place and information
technology. Urban Affairs Review 41 (5): 583-620.doi: 10.1177/1078087405283511
Rafalow, M. (2014). The Digital Divide in Classroom Technology Use: A
Comparison of Three Schools. International Journal of Sociology of Education, 3(1),
67-100. http://dx.doi.org/10.4471/rise.2014.04

19



21.

22.

23.

24,

25.
26.
27.

28.

29.

Kgosiemang(2016). Information Literacy and Digital Divide: The Case of the
University of Botswana Students Studying Part-Time. Education Reform
Journal,1(2), 56-70. http://dx.doi.org/10.22596/erj2016.0102.56.70

Mpofu,N and Chikati, R. (2013). An assessment of the impact of high school digital
divide to students performance at tertiary education in Botswana. International
Journal of Science and Technology Research, 2 (9), 68-72.

Oladokun, O &Aina, L. (2011). ODL and the impact of digital divide on information
access in Botswana. InternationalReviewofResearchinOpenandDistancelearning, 12
(6), 157 The -177.
https://pdfs.semanticscholar.org/01b7/60c76f5e17186a62719deefe3224593d4bfb.pdf
Sedimo, N. C., Bwalya, K. J., & Du Plessis, T. (2011). Conquering the digital divide:
Botswana and South Korea digital divide status and interventions. South African
Journal of Information Management, 13 (1).https://doi.org/10.4102/sajim.v13i1.471
Rogers, E.M. (1995). Diffusion of Innovations. 4th ed., New York: The Free:Press
Rogers, E.M. (2003). Diffusion of Innovation (5" ed.). New York: Free Press

Davis, F.D. "A Technology Acceptance Model for Empirically Testing New End-
User Information Systems: Theory and Results," doctoral dissertation, MIT Sloan
School of Management, Cambridge, MA, 1986.

David, F.D., Bagozzi, R.P. and Warshaw, P.R. (1989) User Acceptance of
Technology: A Comparison of Two Theoretical Models. Management Science, 35,
982-1003.http://dx.doi.org/10.1287/mnsc.35.8.982

Venkatesh, V., &Bala, H. (2008). Technology acceptance model 3 and a research
agenda on interventions. Decision Sciengces, 39(2), 273-315. doi:10.1111/j.1540-
5915.2008.00192.x

30.

31.

32.

33.

34.
35.

36.

37.

38.

Venkatesh, V., & Davis, F. D: (2000): A theoretical extension of the technology
acceptance model: Four longitudinal field studies. Management Science, 46(2), 186—
204. doi:10.1287/ mnsc.46.2.186.11926

Mishra, P., & Koehler, M. J;,(2006). Technological pedagogical content knowledge:
A framework fordeacher knowledge. Teachers College Record, 108(6), 1017-1054.
https://doi.org/10.1111/j:1467-9620. 2006.00684.x

Shulman, L. S:(1986b):. Those who understand: Knowledge growth in teaching.
Educational . Researcher, 15(2), 4-14.

Veal; WoR., &MaKinster, J. G. (1999). Pedagogical content knowledge taxonomies.
Electronic Journal of Science Education, 3(4),
http://tnr.edu/Ndmepage/crowther/ejse/vealmak. html

Christensen, L.R. (1994). Experimental design (6" ed.). Allyn and Bacon

Teo, T. (2008). Pre-service teachers’ attitudes towards computer use: A Singapore
survey. Australasian Journal of Educational Technology, 24 (4), 413-424

Barone, C. (1996). Full speed aheadwith caution. Educom Review, 3(3).
http://www.educanse .edu/pub / er/review/reviewarticles/31324.html

Jimoyiannis, A., &Komis, V. (2007). Examining teachers’ beliefs about ICT in
education: Implications of a teacher preparation programme. Teacher Development,
11(2), 149-173. https://doi.org/10. 1080/13664530701414779

Cuban, L., Kirkpartrick, A. (2001). High Access and Low Use of Technologies in
High School Classrooms: Explaining an Apparent Paradox. American Educational
Research Journal, 38(4), 813-834. https://doi.org/10.3102/00028312038004813

20



39.

40.

41.

42.

43.

44,

Wijnen, F., van der Molen, J.W., & J. VVoogt. (2022). Primary teachers’ attitudes
towards using new technology and stimulating higherorder thinking in students: A
profileAnalysis. Education and Information Technologies.
https://doi.org/10.1007/s10639-022-11413

Demirci, A. (2009). How do Teachers Approach New Technologies: Geography
Teachers’ Attitudes towardsGeographic Information Systems (GIS). European
Journal of Educational Studies 1(1), 43-53.

Mahajan, G. (2016). Attitude of Teachers towards the use of Technology in Teaching.
Educational Quest: An International Journal of Education and Applied Social
Sciences, 7(2). doi:10.5958/2230-7311.2016.00031.3

Adomi, Esharenana E. and Kpangban, Emperor, "Application of ICTs in Nigerian
SecondarySchools" (2010). Library Philosophy and Practice (e-journal):
https://digitalcommons.unl.edu/libphilprac/345

Agbetuyi, P. A. &Oluwatayo, J. A. (2012). Information and Communication T
echnology(ICT) in Nigerian Education System. Mediterranean Journal of Social
Sciences, vol. 3(3).

Rotich, E. C., Githua, B.N., &Ng’eno, J.K. (2020). Influence of teachers’
characteristics ontheir attitudetowards the integration of ICT"in mathematics
instruction in primary schools mathematics instruction in Nakuru East Sub-County —
Kenya, Journal of Education and Practice, 11(36), 98-105.doi: 10.7176/JEP/11-36-

11

45.

46.

47.

48.

49.

50.

51.

Mutisya, S.M, (2020). Integration of Information Communication Technology in
Teaching: The Underpinning factors amongst Kenya’s primary school Teachers
Journal of Learning for Development, 7(2), 174-189

doi: https://doi.org/10.56059/]14d .v7i2.429

Agyei, D.D., &Voogt, J: (2010). ICT use in the teaching of mathematics:
Implications forprofessional:development of pre-service teachers in Ghana.
Education and Information TechnologiesDoi: 10.1007/s10639-010-9141-9
Mathevula, M.D. &Uwizeyimana, D.E. (2014). The Challenges Facing the
Integration of -ICT.in Teaching and Learning Activities in South African Rural
Secondary'Schools. Mediterranean Journal of Social Sciences. 5(20). 1087-1097.
doi:10.5901/m;|ss:2014.45n20p1087

Dube, B., Nhamo, E., &Simbabrashe, M. (2018). Factors affecting ICT integration in
the Teaching and Learning of Physical Education in South Africa: A Case of
Johannesburg East Cluster Primary Schools in the Gauteng Province. International
Journal of Sport, Exercise and Health Research 2018; 2(1), 88-92

Msila, V. (2015). Teacher Readiness and Information and Communications
Technology (ICT) Use in Classroom: A South African Case Study. http://dx.doi.org.
Sethosa, M.M. (2021).Teacher’ perceptions on ICT integration in the classroom: A
case study of secondary schools in the Potgietersrus circuit, Limpopo Province.
(Master of Education thesis, University of South Africa).
http://hdl.handle.net/10500/27411

Mogwe, A, Keolopile, B, and Seelo, G, "The need for e-learning in lower educational
levels in Botswana: Developing the smart kid corner application,"NERA: Proceedings
of the 17th BOLESWANA Biennial Research Symposium 10-12 July 2018,
University of Namibia, Namibia. p.179-184, 2018.

21



52.

Mogwe, A.W., &Balotlegi, P.A. (2020). Barriers of information communication t
echnology(ICT) adoption in Botswanas’ primary education. Journal of Education and

Learning, 14(2), 217-226. doi: 10.11591/edulearn.v14i2.15312

53.

54

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Kgalemang, O., Moakofhi, M., Leteane, O., Phiri, T., Pholele, T., &Sebalatlheng, P.
(2015). Challenges of introducing e-learning at Botswana University of Agriculture
and Natural Resources: Lecturers’ perspective. International Journal of Education and
Development using ICT, 13(2), 4-20.

Mooketsi, B.J. (2020).Factors affecting the integration of information and
communicationtechnology in teaching and learning in senior secondary schools in
Botswana. Mosenodi Journal, 23(1): 42-56.
https://journals.ub.bw/index.php/mosenodi/article/view/1801

Jwaifell, M., &Gasaymeh, A. (2013). Using the diffusion of innovation theory to
explain the degree of English teachers’ adoption of interactive whiteboards in.the
modern systems school in Jordan: A case study. Contemporary-Educational
Technology, 4(2), 138-149. https://doi.org/10.30935/cedtech/6098

Al-Zaidiyeem, N.J., & Mei, L.L. (2010). Teachers’ attitudes and levels of technology
use in classrooms: The case of Jordan schools. International Education Studies, 3(2),
211-218. doi:10.5539/IES.VV3N2pP211

Ndibalema, P. (2014). Teachers’ attitudes towards the/use of Information
Communication (ICT) as a pedagogical tool in'secondary.schools in Tanzania: The
case of Kondoa District. International Journal of Education and Research, 2(2). 1-16.
Kibirige, 1. (2011). In-service science teachers’ attitude towards information
communication technology. SAJHE, 25(8) .1513-1525

Alkana, F., &Erdema, E. (2010). The.attitudes of student teachers towards
educationaltechnologies according.to their status of receiving teaching application
lessons. Procedia Socialiand Behavioral Sciences, 2, 2523-2527.
d0i:10.1016/j.sbspro.2010.03.366

Salele, N., & Khan, S:H. (2022). Engineering trainee-teachers’ attitude towards
technology usein pedagogical practice: Extending computers attitude scale (CAS).
InternationalEducation Studies, 12(2). https://doi.org/10.1177/21582440221102436
Davidovitch, N.jyYavich, R. (2021). Teachers’ Attitudes to Use of Advanced
TechnolagicalTools asiTeaching and Learning Aids: From an Inter-Generational
Perspective, The European Educational Researcher, 4(3), 329-354.
https://doi.org/10.31757/euer.434

Zulkipli, N:H., & Musa, M. (2022). Education 4.0: An analysis of teachers’ attitude
towards the use of technology in teaching mathematics. International Journal of
Information and Education Technology, 12(7). doi:10.18178/ijiet.2022.12.7.1660
Modeme, E.R., &Adeogun, A. (2021). Appraising the extent of digital

divide between music teachers and students in Anambra state secondary schools,
Nigeria. International Journal of Music Education, 39(2), 119-133.

doi: 10.1177/0255761420986240

Saifuddin, K. (2011). Digital divide between teachers and students in urban
Bangladesh. Proceedings of the 5th International Technology, Education and
Development Conference (pp. 2010-2020). Valencia: International Association of
Technology, Education and Development (IATED).

Nwokeocha. S. (2010). The digital divide between students and lecturers: A case

22



study of the access and attitudes towards information and communication technology
(ICT) in selected Nigerian universities. Proceedings of the International Conference
on Society and Information Technology (pp. 486-491), held in Orlando, Florida.
Grigg, A. T. (2016). Evaluating the effect of the digital divide between

teachers and students on the meaningful use of information and communication
technology in the classroom. https://ro.ecu.edu.au/theses/1807

Artini, N. N., Santosa, M. H., &Suwastini, N. K. A. (2020). Investigation of current
digital divide between university lecturers and students in the English as a foreign

language context in North Bali. International Journal of Education, 13(2), 113-121.

Ata-Baah, D. (2020). What is the impact of ICT on mathematics education? (Doctoral
thesis, Selinus University of Sciences and Literature)
https://www.uniselinus.education/sites/default/files/2021 -

Dawadi, S., Shrestha, S., &Giri, R. A. (2021). Mixed-Methods Research: A
Discussion on itsTypes, Challenges, and Criticisms. Journal of Practical:Studies in
Education, 2(2), 25-36. DOI: https://doi.org/10.46809/jpse.v2i2.20

Pervin, N., & Mokhtar, M. (2022). The Interpretivist Research Paradigm: A
Subjective Notion of a Social Context. International'dournal of‘Academic Research in
Progressive Education and Development, 11(2), 419-428.

66.
67.
doi: 10.17509/ije.v13i2.23828
68.
06/Tesi%20Ata%20Baah.pdf
69.
70.
DOI:10.6007/IJARPED/v11-i2/12938
71.

Republic of Botswana. (1993). Report on the national commission on education.
Ministry of  Education, Gaborone: Government Printer.

23



