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Abstract
The use of Information and Communication Technology (ICT) in education has been widely advocated as much
needed 21st-century skills by governments and policymakers. Nevertheless, several challenges in integrating ICT
into the curriculum have been reported in previous research, especially in studies on Sub-Saharan African countries.
Focusing on the case of Kenyan public primary schools, this study investigated the availability of ICT facilities; teacher
capacity to integrate technology into their lessons; and teacher perceptions towards technology in schools. In particular, the study is premised on the constructivist learning theory and the Technology Acceptance Model. A total of
351 teachers completed an online questionnaire. Teachers perceived that ICT facilities were inadequate in schools,
which presented a challenge in the integration of technology during the implementation of the new curriculum.
Most of the teachers answered that they received only basic computer literacy training. Although teachers perceived
the use of computers as necessary, they faced difficulties integrating technology in their lessons. The effect of age
and gender on teacher capacity was also investigated in inferential statistics, specifically with Welch tests and GamesHowell post hoc comparisons. Teachers in their 40s had a higher perception of usefulness than teachers in the 30s.
Implications of the study are discussed as well as future research topics.
Keywords: ICT integration, Curriculum implementation, Teacher perception, ICT facilities
Introduction
Today more than ever before, the world faces competition in all sectors as a result of the advent of a knowledge-based economy. Governments in all parts of the
world are striving to achieve access and good quality
education for their citizens (UNESCO, 2013). For this
reason, ICT in education is seen as a means of increasing
access to education especially to the rural population and
making teaching and learning enjoyable. Different studies
have supported the use of ICT in education as an enabler in the process of teaching and learning by assisting
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the learners to grasp concepts that would otherwise have
remained abstract (Kozma, 1991). Other scholars contend that the use of ICT in education has little benefit
because they are merely delivery mechanisms relying on
the teacher’s pedagogical abilities (Clarke, 1983). Amid
these debates, policymakers have continued to lay foundations for the use of ICT to profit from the perceived
benefits.
Even in developing countries, there have been
increased investments in ICTs for schools despite the lack
of adequate empirical evidence on the outcomes of such
efforts (Piper et al., 2015). However, the Global Innovation Index (GII) 2019 report by the World Intellectual
Property Organization ranks South Africa, Kenya, and
Mauritius as the leading innovation hubs in Sub-Saharan
Africa. This means that there is a need to explore the
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opportunities and the challenges that exist in these countries about technology and its use in education. In Kenya,
the policymakers view ICT in education as an enabler
for knowledge acquisition leading to innovation and
skill development to address the challenges faced by the
country’s education system (Republic of Kenya, 2019).
In line with Kenya’s development blueprint, Vision 2030,
the education curriculum has been reviewed from the
8-4-4 system to a competency-based curriculum (CBC).
The vision of the basic education curriculum reforms is
to equip learners with world-class standards and skills
needed to thrive in the 21st Century such as digital literacy (KICD, 2017). To achieve this, the integration of
ICT in the curriculum is emphasized in the teaching of
every subject a shift from the previous system which did
not include the integration of ICT in primary schools but
only in secondary schools as an elective subject.
Distinctly in the year 2020, education systems in all
parts of the world were faced with the challenge of the
COVID-19 pandemic. Governments in most countries
were forced to close schools and minimize any form of
gatherings to contain the spread of the deadly respiratory disease. In Kenya, UNICEF estimated that close to
20 million learners spread across the country were out of
school because of COVID-19 (Brown & Otieno, 2020).
Therefore, to get a better understanding of whether alternative methods of learning such as e-learning would succeed, this study focused on how teachers and schools
were prepared for technology integration before the
crisis. The study focused on the assessment of the availability of ICT facilities in public primary schools, teachers’ ability to use technology in teaching and learning,
and the perception of teachers on the usefulness and the
ease of use of ICT. Since digital literacy is considered an
important skill to cope with the 21st C developments, the
teacher is a crucial player in the successful implementation of ICT and should be well prepared through adequate training (Hwang et al., 2010).
Furthermore, a look at previous studies shows that
some challenges have been hindering technology integration in the country. For instance, in a study conducted by
Karsenti et al. (2012) in over ten schools around Kenya,
various factors were identified as hindrances to the
pedagogical integration of ICT. Some of these factors
included: lack of ICT devices, the perception of ICT by
teachers as time-consuming and as an additional workload, technophobia by older teachers, teachers’ inadequate ICT expertise among others. To address some of
the issues, the Jubilee government had a plan in 2013 to
integrate ICT in education by providing laptops to all
class one pupils (Muinde & Mbataru, 2019). According
to Wanzala and Nyamai (2018), by July 2018 19,000 out
of 23,951 public primary schools had been provided with
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technology devices but only 70,000 out of over 300,000
teachers had been trained just months to the rollout of
CBC.
A survey by the Teachers Service Commission that
purposefully targeted some schools and 1200 respondents also revealed that teachers in public institutions had
serious challenges in using ICT in their teaching. 84.2%
of the teachers who responded to the survey agreed that
they had problems with the use of technology in classrooms. The survey ranked technology integration as
the top professional skills gap affecting the delivery of
services by teachers (Oduor, 2018; Wanzala & Nyamai,
2018). Therefore, although similar studies have been carried out in the country focusing on the integration of ICT
in education, they mostly targeted secondary schools
and were done under the 8-4-4 curriculum. In the 8-4-4
curriculum ICT integration was not compulsory in the
primary level of education and computer studies were
taught as an elective subject in secondary schools. The
study was guided by the following three research questions (RQ1 to RQ3):
RQ1. To what extend is ICT infrastructure available
in schools to enable the integration of technology in
teaching and learning?
RQ2. What is the capacity of teachers to integrate
ICT in primary schools in line with the new competency-based curriculum? Are there statistically
significant differences in terms of teacher capacity
across different age and gender groups?
RQ3. In implementing the new curriculum, what are
the perceptions of teachers on the usefulness of ICT,
respectively? Are there statistically significant differences in terms of perception on the usefulness across
different age and gender groups?

Literature review
Theoretical framework
Constructivist theory

The constructivist approach is based on the belief that
learners can construct and create knowledge from prior
experiences in their environment (Kalpana, 2014; KICD,
2017; Waweru, 2018). The proponents of this theory shift
the focus from the teacher who was traditionally believed
to be the source of knowledge to the learner (Wang, 2008;
Waweru, 2018). Two approaches of the constructivist
theory were used one targeting teachers’ understanding
of individual learners and the other that focuses on group
learning.
Constructivism can be approached in a way that targets individual learners as well as groups of learners as
advanced by Jean Piaget (Kalpana, 2014; Wang, 2008).
The theory explains that a learner assimilates new
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knowledge that adds to an existing body of knowledge. It
is therefore important for teachers in the process of integrating ICT to understand that learning can be based on
individual discovery and interpretation of information.
This realization would help the teacher to emphasize the
active participation and involvement of learners to harness their creativity and produce individuals fit for the
21st Century (Kalpana, 2014).
The second approach to the constructivist theory is
Vygotsky’s social constructivism that emphasizes collaboration as opposed to individual learning (Waweru,
2018). The proponents of this theory argue that learners
grasp concepts better when they work in mixed-ability
groups where they share experiences and come up with
a common understanding. In such a scenario, the teacher
must create a classroom environment that is based on
cooperation, democratic principles, and shared creation
of content that makes the learners have a sense of ownership of knowledge (Sang et al., 2009). This theoretical
understanding was crucial for this study because, in lowresource settings where ICT facilities may not be enough
for every learner, the teachers can encourage collaborative learning through device sharing.
Technology acceptance model

The Technology Acceptance Model (TAM) is based on
the user’s perception of usefulness and the perceived
ease of use as cited by Sharples and Modules (2014). The
theory has been used widely by researchers in the field
of technology in education with various modifications
as well as criticism (Bagozzi, 2007). The perceived usefulness of technology relates to the conviction among
users such as teachers that it will make their work or that
of their learners easier thus enhance job performance
(Muinde & Mbataru, 2019). This means that if teachers
think that the use of computers would make their day-today activities such as preparation of lesson plans, lesson
materials, or analyses of student’s results more organized and accurate, then they would probably use them.
The perceived ease of use of new or existing technology
would mean that the users view technology as one that
does not require a lot of effort to learn how to use (Venkatesh et al., 2003). This suggests that teachers would
possibly adopt technology that they consider easy to
learn and use with minimal need for expert consultation.
Venkatesh et al. (2003) have modified the TAM to
include other models in a study that created the Unified
Theory of Acceptance and Use of Technology (UTAUT).
The study came up with three variables that were thought
to directly influence behavioral intention in the use of
technology: performance expectancy (perceived usefulness), effort expectancy (perceived ease of use), and
social influence. Venkatesh et al. (2003) posit that gender,
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age, experience, and voluntariness could be classified as
moderator variables in the studies on the intention to
use technology. They argue that based on socialization,
men will prefer to use a certain technology if they perceive that it would help them to accomplish a task. The
theory also suggests that the moderating effect of age
could be based on the tendency for younger people to
be motivated by extrinsic factors such as rewards. We
used the moderator variables of age and gender of teachers to compare the differences in perception of the use
of technology in education. This was based on the presumed effect of the compulsory use of ICTs in education
at the primary level (KICD, 2017) in implementing the
new curriculum on the constructs of voluntariness and
experience. Therefore, the inclusion of voluntariness in
studying a mandatory use system as well as experience in
a new system would lead to inconsistencies.
Global perception of ICT in education

Globalization and rapid changes in technology have created a knowledge-based economy in the 21st Century.
Consequently, governments have invested in the integration of ICT in education at all levels to equip the learners
with the skills needed for modern life and beyond (Wambiri & Ndani, 2016). This inclusion and massive investment in educational technology is believed to have had a
positive effect in some countries like South Korea where
extraordinary economic growth has been experienced
since the 1970s (Sanchez et al., 2011).
In addition, Kozma (2003) in a cross-national comparative study of technology and classroom practices
involving 28 states posits those different countries such
as Taiwan, Finland, the Netherlands, Norway, and Singapore, have had educational reforms to align with global
changes. The study adds that the educational reforms
in these countries focused on what students learned in
school and placed more emphasis on ICT training and
interpersonal skills. Various studies have also reported
the benefits that technology in education brings to the
teachers and learners in different contexts including in
developing countries. For instance, Kozma (1991) summarizes his support for the use of technology in education by arguing that different voices and sounds attract
the attention of children leading to mental processes
that create meaning. Aktaruzzaman et al. (2011) further
assert that, when used in the right manner, ICTs in education can bring several benefits such as increased access
to education making it more relevant, as well as improving the quality since they make teaching and learning an
active process.
The World Wide Web has revolutionized access to
information and brought opportunities for e-learning and
lifelong learning. Omwenga et al. (2004) argue that this
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kind of access will not replace the teacher but will provide
an opportunity for the learners to meet experts in various
fields, researchers, and fellow students. This way they can
get firsthand information as well as exchange ideas with
their peers from all parts of the world (Redempta, 2012).
Hennessy et al. (2010) add that ICTs help in shaping a
continued desire for learning that can develop throughout a person’s lifetime, a skill that is needed to survive in
a rapidly changing society.
Technology in education also brings a change to the
teaching methods used by teachers from the traditional
teacher-centered approaches to heuristic styles (Mingaine, 2013a). This change makes classrooms interactive
as learners get the opportunity to manipulate technology adding to their creativity and thinking skills needed
in the 21st Century (Mwangi & Mutua, 2014). Even in
large class size situations where heuristic methods could
be difficult to apply, the use of technology can be of great
benefit to a teacher in capturing and retaining the attention of learners (Majumdar, 2005).
ICT integration in education in Kenya

Kenya like other Sub-Saharan African countries has over
the years embedded ICT in its education policies (Mariga
et al., 2017; Muinde & Mbataru, 2019). Despite the scarcity of empirical research to show the impact of ICT in
learning improvement in the country, the Kenya National
Education Sector Plan 2013–2018 focused heavily on ICT
integration (Piper et al., 2015). This plan had followed the
National ICT policy that was enacted in 2006 to enhance
the availability of efficient, affordable, and reliable technology services across all sectors of the economy (Republic of Kenya, 2006).
The value for and recognition of the importance of ICT
in education in achieving Kenya’s development blueprint
‘Vision 2030’ led to the provision of tablets to all grade
one learners in public primary schools in the country
(Langat, 2015; Mariga et al., 2017; Muinde & Mbataru,
2019). This was followed by curriculum reforms aimed at
providing every learner in the country with core competencies and world-class digital literacy skills needed to be
competitive in the 21st Century (Maluei, 2019).
Status of ICT infrastructure in schools

For effective implementation of the policies on ICT in
education, there should be adequate infrastructure and
facilities. Liang et al. (2005) in a study that draws from
6 years of experience in analyzing the digital classroom
environment suggest that some basic facilities are fundamental for ICT integration. They posit that for effective use of technology in education classrooms should be
equipped with learner’s devices, teacher’s devices, shared
display projectors, network connectivity as well as other
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enabling installations. This argument is corroborated by
Mingaine (2013b) who notes that facilities such as power,
computer devices, software, and connectivity are essential for effective ICT integration.
Further, a study by Langat (2015) found out that, infrastructure and ICT equipment shortages were among the
challenges facing the implementation of ICT in primary
schools in Kenya. The study that targeted 40 primary
schools and 450 teachers noted that 94% of the schools
did not have ICT equipment, all schools had a shortage
of classrooms and only two private schools had functional computer laboratories. Similar challenges were
noted in other studies that identified inadequate or limited academic use of computers in primary schools in
Kenya as well as a lack of digital customization of classrooms (Tonui et al., 2016; Muinde & Mbataru, 2019).
Teacher capacity for ICT integration

Research has demonstrated that ICT in education helps
in creating opportunities for the learners to develop 21st
Century skills but this depends on the digital literacy of
teachers (UNESCO, 2012). Studies on the capacity of
teachers in primary schools in Kenya show that, despite
the policy formulation for ICT in education and financial investment, the integration of technology in Kenyan
classrooms remains low (Piper et al., 2015). For instance,
Langat (2015) found that most of the teachers in the
study on barriers hindering the implementation of ICT in
primary schools in Kenya lacked computer literacy skills.
Despite being aware of the importance of technology in
education, the teachers blamed the government for the
lack of effective planning to offer them in-service training
on the use of technology in teaching and learning.
Similar sentiments were made by teachers in a study by
Abobo (2018) who asserts two-thirds of the respondents
could not integrate technology in the teaching of Kiswahili language. Further, Omolo et al. (2017) also found that
student-teachers were able to practice the use of technology in the teaching of Kiswahili in classrooms after
learning from their tutors. Both studies suggest that the
teachers were willing to apply technology in their teaching after going through training sessions.
However, in some cases where teachers received training, it was basic computer literacy on computer programs such as Microsoft Office and Excel that did not
equip them for technology integration in classrooms
(Mwangi & Khatete, 2017). Comparably, Wambiri and
Ndani (2016) opine that their analysis of documents on
primary teacher training in Kenya proved that there was
a gap in the pedagogical use of ICT. A study by Muinde
and Mbataru (2019) in Machakos County, found that 85%
of teachers had received ICT training from the ministry
of education. However, 62.3% of the trained teachers felt
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that the training was not appropriate for teaching and
learning. The findings in this study corroborate Majumdar (2005) who observed that most teachers who receive
ICT training as part of the professional development
(PD) programs still lacked the self-reliance needed to
integrate ICT in teaching and learning because in most
cases due to time limitations the training only focused on
computer applications.
Further, a study to establish teachers’ computer skills
in public primary schools was carried out in Homa
Bay County by Omito et al. (2019). They used a crosssectional survey design to collect data from 362 teachers and 85 headteachers. The findings indicated that
the number of teachers trained by the government was
low, and as argued by Omito et al. (2019) the situation was so since the trained teachers were supposed to
train their colleagues. Ngeno et al. (2020) had a similar
finding in Ainamoi sub-county that the PD training for
teachers did not include all teachers. This study by Ngeno
et al. (2020) relates to research by Sharples and Moldeus
(2014) that sought to establish the perception of teachers on the readiness for the adoption of technology in
public primary schools. The mixed-method case study
focused on multi-sites covering different parts of Kenya
such as Nairobi, Nakuru, Mandera, and Turkana to compare the integration in both urban and rural areas. Their
findings show that only 8% of the teachers felt adequately
prepared to use technology in their day-to-day teaching
despite 78% of the respondents saying that they perceived
computers as easy to use. The study concluded that this
difference between the perception of the ease of use and
actual use in classrooms was occasioned by poor training
on ICT integration.
Teacher perceptions on ICT integration

Studies on how perception affects the integration of ICT
in education show that what teachers think about the
use of technology affects their acceptance and subsequent application in their activities (Wambiri & Ndani,
2016). They argue that the government’s investment
through the provision of devices without addressing
teachers’ attitudes and beliefs may not yield the desired
results. In a study to assess teachers’ beliefs, attitudes,
self-efficacy, computer competency, and age, Wambiri
and Ndani (2016) found out that younger teachers had
a high positive attitude towards technology. This finding
they add could be attributed to the younger teachers having received technology training in the teacher training
colleges. However, Bebell et al. (2004) observe that teachers’ age and the years of service should be used and interpreted sparingly concerning technology use in schools.
They argue that in some specific uses of technology the
difference by age would be insignificant if a multi-faceted
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approach were to be applied in measuring technology
usage.
A study on the perception of teachers towards the usefulness of ICT in schools was also conducted by Buliva
(2018) in Vihiga County in Western Kenya. The study
that used a convenient sample of teachers from the
county used the variable of gender to determine whether
there were statistically significant differences between
male and female teachers. The results obtained from
an independent samples t-test suggested that there was
no statistically significant difference between the mean
scores of male teachers. The study concluded that there
was no statistically significant difference in perception of
the usefulness of computers between the teachers by gender in the County.
While studying the implementation of the laptops
project in public primary schools, Muinde and Mbataru
(2019) found that 68.5% of the sampled teachers had a
high perception of the use of laptops in their teaching
and learning. However, they established that 39% of the
teachers felt that the time allocated for the integration of
technology was not adequate and that most of their lessons were spent assembling the gadgets. In such circumstances, teachers are more likely to resist the use of ICTs
in their teaching if they feel that they will spend more
time and effort to make them work (Omwenga et al.,
2004).
The perception of time and ICT integration was also
noted by Heinrich et al. (2020) in a study on the potential
and prerequisites of effective tablet integration in rural
Kenya. The mixed-method study that involved classroom observation, teacher interviews, student surveys,
and focus groups, found that teachers often excluded
students perceived to be slow learners during technology integration. Some of the teachers interviewed said
that they could not cater to the learners experiencing
academic challenges due to the limited time in a lesson.
The study recommends more professional development
of teachers to equip them with the pedagogical ability to
accommodate all learners including those with disabilities in a technology-integrated classroom.

Methodology
Participants

Among the population of 1,436 teachers, this study targeted 30% of them (Mugenda & Mugenda, 2003), which
was 430. Specifically, convenience and snowball sampling were executed, which was inevitable in the prevailing circumstances occasioned by the global COVID-19
pandemic. By employing snowball sampling, a small
number of teachers in the target population responded
to the questionnaire and then were asked to assist in
reaching out to other prospective participants (Cohen
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et al., 2018). As teacher gender and age were frequently
utilized in previous research, they were put into consideration in sampling. Given that previous research on ICT
integration in Kenya has focused on urban areas, more
representative sampling incorporating non-urban teachers is warranted (Newby, 2014). Among the 430 sampled
teachers, 351 teachers completed the questionnaire with
a response rate of 81.6%. The participants were teachers in urban (54.7%) and non-urban (45.3%) areas. They
consisted of 4 age groups: 20s (15.1%), 30s (55.3%), 40s
(23.6%), and 50s (6.0%). Male teachers comprised 61% of
the sample.

Research instrument and data analysis
A pilot study was conducted to obtain the content validity of the instrument. The process of pre-testing the
instrument was done in a neighboring Sub-County outside the area of study but with similar conditions. The
respondents were purposively selected from experienced
teachers who were asked to comment on the relevance of
the content, clarity of the questions, and the time taken
to complete the questionnaire. Some items were modified or deleted to accommodate the feedback, which led
to the revised questionnaire of 17 items. Frequencies and
percentages of the 17 survey items were presented to
answer the descriptive part of the three research questions: Items F1 to F6 for RQ1; C1 to C5 for RQ2; and P1
to P6 for RQ3. With regards to the inferential part of the
research questions of RQ2 and RQ3, Cronbach’s alphas of
the subscales were calculated before proceeding further.
The Cronbach’s alpha of all the 17 items was 0.754, but
some of the items were removed to increase the internal consistency of the subscales to answer inferential
research questions. Specifically, items C1, C2, C4, and
C5 had the Cronbach’s alpha of 0.70, and the average of
the four items served as the dependent variable of RQ2,
teacher capacity for ICT integration. Likewise, the average of P1 and P3 to measure teacher perception on ICT
usefulness served as the dependent variable of RQ3, the
Cronbach’s alpha of which was 0.66. According to Nunnully (1978), Cronbach’s alpha at or above 0.70 is acceptable as a test for the internal consistency of an instrument.
The subscale internal consistency of teacher perception
on ICT usefulness was slightly lower but close to the
nominal value of 0.70.
For inferential statistics, two-way ANOVAs were initially conducted with gender and age as independent
variables for each of the dependent variables. However,
Levene’s tests indicated violations of the equal variance
assumption. We instead employed the Welch test, a
robust statistic used in violations of the equal variance
assumption (Welch, 1947). When the Welch test was statistically significant, Games-Howell post hoc tests were
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conducted for pairwise comparison groups. For the 4 age
groups, there were a total of 6 (= 4 combination 2) comparisons per dependent variable.

Results
Availability of ICT facilities

The first research question (RQ1) was to investigate the
ICT infrastructure availability in public primary schools
for the effective implementation of digital learning. The
results on the availability of ICT devices are summarized
in Table 1. Most of the schools (87.7%) lacked internet
connectivity (F1). Approximately 70% of the teachers also
answered that their schools did not have projectors as a
part of the shared devices essential for the integration of
technology in schools (F2). Further, teachers indicated
that their schools lacked the customization required
for the introduction of digital devices. Specifically, 80%
of them answered that their classrooms and computer
laboratories did not have sockets and power extension
cables (F6) and 73.5% of them also said that they did not
have access to the laptops provided by the government
(F4). Despite the challenges faced by teachers in accessing devices, 55.8% of the teachers reported that learners
had relatively high access to tablet PCs (F5) and 82.9% of
them reported reliable power supply (F3).
Teacher capacity for ICT integration

The second research question (RQ2) investigated teachers’ ability to use technology in the performance of their
duties (Table 2). Most of the teachers in public primary
schools had basic computer skills. The high percentage of teachers with basic computer skills was corroborated by the finding that 77.7% of the respondents had
basic computer training as part of their teacher training
course. Although many teachers received technology
training as part of their pre-service course, we found that
there was a challenge in the follow-up in-service training.
When asked whether they attended in-service training

Table 1 Availability of ICT facilities in schools
Yes

No

F1: Internet connectivity

12.3

87.7

F2: Availability projectors

29.3

70.7

1

2

3

4

F3: Supply of power is reliable

10.3 72.6 13.1 4.0

F4: Teachers have access to laptops

6.3

F5: Learners have access to tablet PCs

32.2 23.6 31.1 13.1

F6: Classrooms have sockets and extension
cables

2.8

20.2 63.8 9.7
17.1 23.9 56.1

1 = strongly agree; 2 = agree; 3 = disagree; 4 = strongly disagree. The numbers
indicate percentages
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Table 2 Teachers’ capacity to integrate ICT in teaching
1

2

C1: I have basic computer skills

63.0

25.9

7.1

4.0

C2: Computer training was part of my
teacher training course

14.5

63.2

14.8

7.4

C3: I Have attended in-service ICT training

8.8

24.8

59.3

7.1

C4: I use ICT for instructional materials

5.7

49.6

24.2

20.5

24.8

16.8

49.3

9.1

C5: I can plan and integrate ICT in teaching

3

4

1 = strongly agree; 2 = agree; 3 = disagree; 4 = strongly disagree

Table 3 Teachers’ perception on ICT integration
1
P1: ICT enhances learner-centered learning

0.3

2

4

0.9 32.5 66.4

P2: ICT improves teacher’s performance of duties 19.4 78.3
P3: ICT helps learners to collaborate

3

2.3 0

17.4 50.1 31.9 0.6

P4: Integration requires more time allocation

24.2 28.5 18.5 28.8

P5: The internet is not safe for learners

18.5 41.6 37.0 2.8

P6: Teachers need help from computer experts

45.3 29.6 23.4 1.7

demonstrated that teachers had a high perception of
technology use (Table 3). The results show that almost all
the teachers (98.9%) had the belief that technology would
make them more organized and enable student-centered
learning to take place in their schools. Further, there was
a high belief that the integration of technology would
enhance collaboration among learners as shown by 67.5%
of the teachers who responded in the affirmative (RQ3).
Teachers also had a high attitude towards the usefulness
of technology to them as 97.7% of the respondents felt
that the integration of technology would make the teachers more organized in their duties. However, the study
found that 52.7% of the teachers perceived ICT to be
time-consuming and would need more time allocation in
the school timetable for successful integration. The findings also suggest that teachers were worried about the
learners’ access to the internet as perceived by 60.1% of
the teachers who considered it unsafe.

1 = strongly agree; 2 = agree; 3 = disagree; 4 = strongly disagree

Table 4 The effect of age
W

df1

df2

p

20 s (a; n = 53)

30 s (b; n = 194)

40 s (c; n = 83)

50 s (d; n = 21)

G-H

RQ2

2.60

3

71.24

.059

2.97(.33)

2.86(.26)

2.86(.27)

3.01(.40)

N. A

RQ3

10.517

3

71.931

.000

3.27(44)

3.15(.36)

3.40(.34)

3.38(.50)

c>b

W Welch statistics. G-H Games-Howell. Numbers enclosed in parentheses indicate standard deviations

Table 5 The effect of gender
W

df1

df2

P

Female (a; n = 137)

Male (b; n = 214)

G-H

RQ2

.501

1

291.96

.479

2.90(.29)

2.88(.29)

N. A

RQ3

1.377

1

273.98

.242

3.28(.41)

3.23(.38)

N. A

W Welch statistics. G-H Games-Howell. Numbers enclosed in parentheses indicate standard deviations

on technology integration, 66.4% of the teachers disagreed and strongly disagreed; this group of teachers had
not participated in any professional development courses
to equip them with any relevant pedagogical skills for
the application of technology in their lessons. Relatedly, 44.7% of the respondents did not use computers to
prepare their instructional materials in preparation for
teaching, and 58.4% of the teachers could not plan and
integrate technology into their lessons.
Teacher perceptions on usefulness

Despite the challenges faced by teachers in terms of the
availability of facilities and inadequate training, our study

Inferential statistics on the teacher capacity and perceived
usefulness
The effect of age

Age had a statistically significant effect on the perception
of usefulness (RQ3, p = 0.000), but had no statistical significance on teacher capacity (RQ2, p = 0.059) (Table 4).
The Games-Howell post hoc tests indicated that teachers in their 40 s (M = 3.40, SD = 0.34, n = 83) had a
higher perception of usefulness than those in their 30 s
(M = 3.15, SD = 0.36, n = 194). Other groups were not
statistically different in terms of the perception of usefulness or teacher capacity.
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The effect of gender

Both teacher capacity (RQ2) and perceived usefulness
(RQ3) were not statistically different by gender (Table 5).
Male teachers and female teachers did now show a difference in terms of teacher capacity and perceived
usefulness.

Discussion
Following the importance attached to technology in most
parts of the world in almost all sectors, developing countries also have had to make the necessary investments
and changes to cope with the 21st Century developments. As a result, education systems have been changed
and curricula adjusted to have technology integration in
schools. Our study sought to establish the preparedness
of Kenyan primary schools for the rollout of mandatory
technology use in all subjects of the new curriculum.
On infrastructure development, our findings show that
shared devices (i.e., projectors, sockets, and extension)
cables were not available in most public primary schools.
Although access to a computer or laptop by teachers is
key in the integration of technology in education (Liang
et al., 2005), teachers in most primary schools did not
have access to these devices. The findings were consistent with other studies that pointed at the lack of devices
for teachers as a threat to technology integration in Kenyan schools (Langat, 2015; Tonui et al., 2016; Mingaine,
2013a, 2013b). This reveals a challenge that has existed
over the years despite the significance attached to ICT
availability (Langat, 2015; Liang et al., 2005) a situation
that calls on stakeholders to prioritize infrastructure
installation (Mingaine, 2013a).
On the other hand, learners had relatively high access
to technology devices such as tablet PCs. The power supply in schools also appears reliable, which could be attributed to the government’s commitment and investment
towards digital learning in public primary schools in the
country (Muinde & Mbataru, 2019; Piper et al., 2015).
Since not all schools had a one-to-one ratio in terms of
technology devices like tablet PCs, Heinrich et al. (2020)
suggest that the teachers in such settings could change
their approach by encouraging peer collaborative learning as learners share the available devices. This argument
supports the social constructivist approach by Vygotsky
that emphasizes collaboration as opposed to individual
learning (Waweru, 2018). As Sang et al. (2009) explain,
teachers in areas without adequate ICT devices need to
apply teaching methods that create an environment of
cooperation and democracy to enable content sharing
among learners. Nonetheless, for this to happen a teacher
needs to be equipped with the requisite technology integration skills to be able to assess the learners’ use of technology and their use in instruction.
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For this reason, we sought to investigate the teachers’
capacity for technology integration in primary schools.
The findings pointed to an increase in computer literacy
among primary school teachers which has been highlighted as a key determinant in the successful integration of technology in various studies (Hwang et al., 2010;
UNESCO, 2012). The results were consistent with previous research which attributed the increase in the number of computer-literate teachers with the introduction of
computer courses in the Kenyan teacher training colleges
(Omito et al., 2019; Muinde & Mbataru, 2019). However,
although computer literacy among teachers is important,
it does not guarantee that teachers would use technology
in their lessons (Mwangi & Khatete, 2017; Wambiri &
Ndani, 2016) because of gaps in the pedagogical application in actual teaching.
Relatedly, we found that most teachers did not integrate ICT in their lessons and had not attended in-service
training after the start of the implementation of the new
curriculum. This corroborates other studies which concluded that computer literacy training was not enough to
guarantee the integration of technology and that teachers
needed a deeper understanding of the pedagogical use of
ICT (Omito et al., 2019; Ngeno et al., 2020; Sharples &
Moldeus, 2014). Further, we found that younger teachers had better technology integration skills compared
to older teachers consistent with previous studies which
showed that age correlates negatively with skill level in
the use of technology (Harrison & Rainer, 1992 cited by
Wambiri & Ndani, 2016). However, as noted by Bebell
et al. (2004) teachers’ age and years of work may not be
conclusive in the measurement of teachers’ technology
use. Therefore, a study designed to include a variety of
technology uses in schools would give a more detailed
account of how teachers interact with technology daily.
Despite the skill gap that exists among teachers in
technology integration, our study shows that generally, teachers had a high perception. Similarly, Wambiri
and Ndani (2016) concluded that teachers in Kenyan
primary schools had high attitudes towards the use of
various technologies indicating that with the requisite
support the use of ICT in schools would be achieved.
This is also supported by the finding that teachers had
the high belief that ICT use would not only benefit them
in the organization of instruction but also their learners.
The perception of the usefulness of technology to learners by teachers is important because it helps the teacher
to invoke the innovativeness and creativity of the learner
(Kalpana, 2014; KICD, 2017; Wang, 2008; Waweru,
2018). The perception of technology as time-consuming,
however, can be attributed to inadequate training on
the pedagogical use of ICT as found in previous studies (Sharples & Moldeus, 2014). This means that due to
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inadequate preparation, such teachers would need the
help of computer technicians for successful integration.
According to Heinrich et al. (2020), the teachers’ beliefs
about time and the effort needed for technology integration generally affect their perception of the ease of use
and perceived usefulness to their learners. The perception of learner safety while using the internet could be
attributed to inadequate teacher preparation for the safe
use to both learners and teachers.
We also analyzed the effect of age and gender on the
perception of usefulness and age. Teachers in their 40 s
found ICT more useful than their counterparts in the
30 s. This finding was different from previous research
that found the perception to be higher among younger
teachers (Wambiri & Ndani, 2016). This difference could
have been occasioned by sample composition in our
study since the number of teachers in the 30 s was two
times more than those in the 40 s. However, Bebell et al.
(2004) warn that it is not obvious that younger teachers
would have a higher perception of technology. A test of
how teachers of different ages perceive the usefulness of
specific technologies in the performance of their duties
would lead to a more detailed analysis. Additionally, our
analysis on the effect of gender on the perceived usefulness of technology among teachers did not show any statistical difference. This was consistent with Buliva (2018)
who found no significant difference in the perception of
technology use among teachers by gender. It, therefore,
suggests that exemplary performance in the integration
of technology should be expected from all teachers. The
results also indicate that policymakers should formulate
ways to equip male and female teachers with technology
integration skills since they all have high perceptions and
significant skill gaps. However, Venkatesh et al. (2003)
noted that based on socialization, men would perceive
certain technology as more useful if it allowed them to
accomplish a task faster.

Limitations and areas of future research
The sampling schemes can be improved in subsequent
research. The online survey combined with convenience sampling was an unavoidable choice at the time of
data collection; the Global COVID-19 pandemic led to
the closure of schools in Kenya, which may have caused
sampling bias and limit the generalizability of the findings. Particularly, only 6% of the respondents were in the
age bracket of 50 s, while there were 29% of them in the
population. Male teachers were also oversampled in our
study. While we had 61% male and 39% female teachers, the proportion in the population was 3:7. We should
be cautious in interpreting the findings relating to this
class of respondents. Follow-up studies are also recommended to take additional steps to increase validity of

Page 9 of 11

the instrument such as obtaining content validity ratio
(CVR).
Further, our use of the Technology Acceptance Model
(TAM) as the theoretical base of the study could have left
out other constructs that would give further understanding of acceptance of ICT. We, therefore, recommend the
use of other models such as the United Theory of Acceptance and Use of Technology (UTAUT) in further studies
to include other constructs such as social influence and
facilitating conditions which would improve the prediction of the intention to use technology.
A replication of this study using a mixed-methods
approach would give an in-depth understanding of the
issues affecting the implementation of ICT integration
in Kenya and other developing countries. More research
is needed on the perceptions of technology use among
teachers in their 30 s and 40 s as well as the effect of gender on the capacity and perception of teachers. A study
on how teachers are using technology for the formative
assessment of learners in various subjects would also
contribute to accumulating knowledge on the progress of
ICT integration in all areas of the curriculum. It would
be important to study head teachers’ use of technology in the supervision of curriculum implementation.
Future research may also focus on the perception of male
and female teachers on the usefulness and ease of use
of a specific technology in accomplishing various tasks.
Finally, it would be important to do a comparative study
between the East African countries since they are in the
process of implementing the harmonized curriculum
structures and framework for primary education.

Conclusions
The findings from this study suggest that the ICT facilities were inadequate including laptops for teachers, projectors, tablets PC devices for pupils, as well as other
enabling installations. There is a need to provide computers to teachers so that they can easily access materials and prepare for technology integration. This will help
to familiarize the teachers with computer hardware and
software hence reducing the need for computer technicians in schools.
Secondly, we noted that although most of the teachers had basic computer literacy there was a challenge
in technology integration due to inadequate pedagogical knowledge on integration. Teachers implementing
the new curriculum should be involved in frequent PD
programs and training that goes beyond basic computer
literacy to technology integration in various subjects. In
circumstances where the shortage of devices is inevitable,
teachers should be trained on how to encourage collaboration among learners through the sharing of the technology devices and working on tasks as a team.
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The results further indicated that teachers have a high
attitude towards the use of ICT regardless of gender and
the numerous challenges that they face. To encourage
the younger teachers to use technology and to train their
older colleagues on integration in teaching, the government should consider giving incentives. A reward such
as official recognition or sponsorship for further ICT
in education training could act as a good motivator to
younger teachers.
Acknowledgements
This manuscript is based on the first author’s master’s thesis.
Authors’ contributions
JM collected, analyzed, and interpreted the data. JE conducted inferential statistics and provided professional guidance throughout the research process.
Funding
Not applicable.
Availability of data materials
All the data sets are available on request.All the data sets are available on
request.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Teachers Service Commission, Nairobi, Kenya. 2 Korea National University
of Education, 250 Taeseongtabyeon‑ro, Gangnae‑myeon, Heungdeok‑gu,
Cheongju‑si, Chungcheongbuk‑do, South Korea.
Received: 8 February 2021 Accepted: 27 July 2021

References
Abobo, F. (2018). Influence of technology education on Kiswahili achievement
in classrooms among primary school pupils in Kisii County, Kenya. European Journal of Literature and Linguistics Studies, 2(3), 135–146.
Aktaruzzaman, M., Shamim, M., & Clement, C. (2011). Trends and issues to
integrate ICT in teaching learning for the future world of education.
International Journal of Engineering & Technology, 11(3), 114–119.
Bagozzi, R. (2007). The legacy of the technology acceptance model and
proposal for a paradigm shift. Journal of the Association of Information
Systems, 8(4), 244–254. https://doi.org/10.17705/1jais.00122
Bebell, D., Russell, M., & O’Dwyer, L. (2004). Measuring teachers’ technology use:
why multiple measures are more revealing. Journal of Research on Technology in Education. https://doi.org/10.1080/15391523.2004.10782425
Brown, A., & Otieno, B. (2020, May 7). Learning from home in Kibera during
COVID-19. UNICEF Kenya. https://www.unicef.org/kenya/stories/Learn
ing-from-home-in-Kibera-during-COVID-19
Buliva, N. (2018). Teachers’ attitudes towards the utility of computers in education in Kenya. African Educational Research Journal, 6(1), 5–6.
Clark, R. E. (1983). Reconsidering research on learning from media. Review of
Educational Research, 53, 445–449.
Cohen, L., Marion, L., & Morrison, K. (2018). Research methods in education (8th
ed.). Routledge.
Heinrich, C. J., Aduana, J. D., & Martin, C. (2020). The potential and prerequisites
of effective tablet integration in rural Kenya. British Journal of Educational
Technology, 51(2), 498–514. https://doi.org/10.1111/bjet.12870
Hennessy, S., Harrison, D., & Wamakote, L. (2010). Teacher factors influencing classroom use of ICT in Sub-Saharan Africa. Itupale Online Journal of
African Studies, 2, 39–54.
Hwang, D.J., Yang, H., & Kim, H. (2010). E-learning in the Republic of Korea. Moscow: UNESCO Institute for Information Technology in Education. https://
iite.unesco.org/pics/publications/en/files/3214677.pdf

Page 10 of 11

Kalpana, T. (2014). A constructivist perspective on teaching and learning: a
conceptual framework. International Research Journal of Social Sciences,
3(1), 27–29.
Karsenti, T., Collin, S., Harper-Merrett, T. (2012). Pedagogical integration of ICT:
successes and challenges from 100+ African Schools. IDRC. http://www.
ernwaca.org/panaf/IMG/pdf/book-ict-pedagogical-integration-africa.pdf
KICD (2017) Basic education curriculum framework. Government printer. https://
kicd.ac.ke/wp-content/uploads/2017/10/CURRICULUMFRAMEWORK.pdf
Kozma, R. B. (1991). Learning with media review of educational research. Sage
Journals, 61, 179–221. https://doi.org/10.3102/00346543061002179
Kozma, R. B. (2003). Technology and classroom practices. Journal of Research on
Technology in Education, 36(1), 1–14. https://doi.org/10.1080/15391523.
2003.10782399
Langat, A. C. (2015). Barriers hindering implementation, innovation, and adoption of ICT in primary schools in Kenya. International Journal of Innovative
Research and Development, 4(2), 1–11. http://citeseerx.ist.psu.edu/viewd
oc/download?doi=10.1.1.935.4505&rep=rep1&type=pdf
Liang, J., Liu, T. C., Wang, H. Y., Chang, B., Deng, Y. C., Yang, J. C., Chou, C. Y., Ko,
H. W., Yang, S., & Chan, T. W. (2005). A few design perspectives on one on
one digital classroom environment. Journal of Computer Assisted Learning,
21(3), 181–189. https://doi.org/10.1111/j.1365-2729.2005.00126.x
Majumdar, S. (2005). Regional guidelines on teacher development for
pedagogy-technology integration. Bangkok UNESCO. https://unesdoc.
unesco.org/ark:/48223/pf0000140577
Maluei, K. S. (2019). Implementation of the new curriculum (2-6-3-3-3) in
Kenya. IOSR Journal of Business and Management, 21(5), 67–71.
Mariga, G., Ogenga, S., Shikali, C., & Muliaro, J. (2017). Computer laptop project
strategy for basic education schools in Kenya. International Journal of
Information and Communication Technology Research, 7(5). http://repos
itory.seku.ac.ke/handle/123456789/3541
Mugenda, O. M., & Mugenda, A. G. (2003). Research methods, quantitative and
qualitative approaches. Acts Press.
Mingaine, L. (2013a). Leadership challenges in the implementation of ICT in
public secondary schools Kenya. Journal of Education and Learning, 2(1),
32–43. https://doi.org/10.5539/jel.v2n1p32
Mingaine, L. (2013b). Skill challenges in adoption and use of ICT in public
secondary schools, Kenya. International Journal of Humanities and Social
Science., 3, 61–72.
Muinde, S. M., & Mbataru, P. (2019). Determinants of implementation of public
sector projects in Kenya: a case of laptop project in public primary
schools in Kangundo sub-County, Machakos County. International Academic Journal of Law and Society, 1(2), 328–352.
Mwangi, I. P., & Mutua, B. F. (2014). Language games and language teaching in
Kenya: the case of Kiswahili in lower primary school. Journal of Education
and Practice, 5(6), 191–198.
Mwangi, M., & Khatete, D. (2017). Teacher professional development needs
for pedagogical ICT integration in Kenya: lessons for transformation.
European Journal of Education Studies, 3(6), 634–648. https://doi.org/10.
5281/zenodo.802701
Newby, P. (2014). Research methods for education (2nd ed.). Routledge.
Ngeno, B., Sang, H., & Chemosit, C. (2020). Teachers’ computer literacy in
selected public primary schools in Ainamoi sub-County in Kericho
County, Kenya. East African Journal of Education Studies, 2(1), 1–7. https://
doi.org/10.37284/eajes.2.1.111
Nunnally, J. C. (1978). Psychometric theory (2nd ed.). McGraw-Hill.
Oduor, A. (2018, July 7). TSC worried by teachers’ low mastery of subjects, lateness.
The Standard. https://www.standardmedia.co.ke/education/article/20012
87028/tsc-worried-by-teachers-low-master y-of-subjects-lateness
Omolo, R., Kandagor, M., & Wanami, S. (2017). Assessment of the benefits of
ICT integration in teaching Kiswahili in public primary teachers’ colleges
in Kenya, the case of Rift Valley region. International Journal of Engineering
Science Invention, 6(10), 01–07.
Omwenga, E. I., Waema, T. M., & Wagacha, P. W. (2004). A model for introducing
and implementing e-learning for delivery of educational content within
the African context. African Journal of Science and Technology, 5(1), 34–46.
https://doi.org/10.4314/ajst.v5i1.15317
Omito, O., Kembo, J., Ayere, M., & Ali, A. (2019). Teachers’ computer capacity
in public primary schools in Homa Bay County, Kenya: The case of the
digital literacy programme. European Scientific Journal, 15(19), 301–325.
https://doi.org/10.19044/esj.2019.v15n19p301.

Murithi and Yoo Innov Educ

(2021) 3:5

Piper, B., Jepkemei, E., Kwayumba, D., & Kibukho, K. (2015). Kenya’s ICT policy in
practice: the effectiveness of tablets and E-readers in improving student
outcomes. Forum for International Research in Education, 2(1), 3–18.
https://doi.org/10.18275/fire201502011025
Redempta, K. (2012). An E-learning approach to secondary school education:
E-readiness implications in Kenya. Journal of Education and Practice, 3(16),
142–148.
Republic of Kenya, (2019). Policy framework for reforming education and training
for sustainable development in Kenya. Nairobi: Government Printer. http://
www.knqa.go.ke/wp-content/uploads/2019/03/Session-Paper-No-1-of-
2019.pdf
Sanchez, J., Salinas, A., & Harris, J. (2011). Education with ICT in South Korea and
Chile. International Journal of Education Development, 31, 126–146. https://
doi.org/10.1016/j.ijedudev.2010.03.003
Sang, G., Valcke, M., Braak, J., & Tondeur, J. (2009). Student teachers’ thinking
processes and ICT integration: predictors of prospective teaching behaviors with educational technology. Computers and Education, 54, 103–112.
https://doi.org/10.1016/j.compedu.2009.07.010
Sharples, T., & Moldeus, K. (2014). Read or not, here ICT comes: A case study on
e-readiness and governance in Kenya’s laptop project. [Master’s Thesis. Lund
University]. Lund University Publications. http://lup.lub.lu.se/luur/downl
oad?func=downloadFile&recordOId=4446302&fileOId=4643585
Tonui, B., Kerich, E., & Koross, R. (2016). An investigation into implementation of
ICT in primary schools in Kenya in the light of free laptops at primary one:
A case study of teachers implementing ICT into their teaching practice.
Journal of education and Practice, 7(13), 12–16.https://eric.ed.gov/?id=
EJ1102802.
UNESCO, (2012). ICT in primary education: Analytical survey. UNESCO Institute of
Information Technologies in Education. https://unesdoc.unesco.org/ark:/
48223/pf0000220212
UNESCO, (2013). Information and communication technology (ICT) in education
in five Arab States. A comparative analysis of ICT integration and e-readiness
in schools in Egypt, Jordan, Oman, Palestine and Qatar. UNESCO. http://uis.
unesco.org/sites/default/files/documents/information-and-communicat

Page 11 of 11

ion-technology-ict-in-education-in-five-arab-states-a-comparative-analy
sis-of-ict-integration-and-e-readiness-in-schools-en_0.pdf
Venkatesh, V., Morris, M. G., & Davis, G. B. (2003). User acceptance of the information technology: towards a unified view. Management Information Systems Research Center, 27(3), 425–478. https://doi.org/10.2307/30036540
Wambiri, G., & Ndani, M. N. (2016). Kenya primary school teachers’ preparation
in ICT teaching: teacher beliefs, attitudes, self-efficacy, computer competence, and age. African Journal of Teacher Education, 5(1), 1–16. https://doi.
org/10.21083/ajote.v5i1.3515
Wang, Q. (2008). A generic model for guiding the integration of ICT into teaching and learning. Innovations in Education and Teaching International,
45(4), 411–419. https://doi.org/10.1080/14703290802377307
Wanzala, O., & Nyamai, F. (2018, July 23). Big hurdles thwart Jubilee’s laptop plan.
Daily Nation. https://nation.africa/kenya/kenya/news/big-hurdles-thwart-
jubilee-s-laptops-plan-69972
Waweru, J. W. (2018). Influence of teacher preparedness on implementation
of competency based curriculum in public schools in Nyandarua North
sub-county, Kenya [Master’s thesis]. University of Nairobi. http://erepo
sitory.uonbi.ac.ke/handle/11295/104564
Welch, B. L. (1947). The generalization of ‘student’s’ problem when several
different population variances are involved. Biometrika, 34, 28–35. https://
doi.org/10.2307/2332510

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

