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ABSTRACT

The employment of technologies for learning purposes has attracted much concern in many nations across the
world, but the gap between policy formation and implementation has been a challenge in many developing
nations. In this research, the implementation of digital education policies in public secondary schools in Tanzania
has been examined with emphasis on Kilimanjaro.

Using the theoretical framework of Policy Enactment Theory (Ball, Maguire & Braun, 2012) and Street Level
Bureaucracy Theory approach (Lipsky, 1980), this study adopted an exploratory qualitative case study approach
in which the data was collected through semi-structured interviews conducted with 24 interviewees comprising
district education officers, school heads, ICT teachers and classroom teachers, observation and review of
documents.

Though there have been some successes in the implementation of ICTs in teaching and learning in many public
schools, most of them face challenges like inadequate infrastructure, insufficient digital skills of the teachers,
unfavorable attitudes towards use of technology in learning, insufficient time to integrate ICT in teaching, poor
technological support services, and low digital skills of students.

Other variables considered by this research include better cooperation among the public and private sectors,
focus on the need for ongoing professional development, local adaptation of digital materials, and good
mechanisms of monitoring and evaluation as methods that could be used to address the challenges in
implementing successful transformation of digital education. This paper has reached the conclusion that for the
transformation of the process of learning into a digital one in Tanzania and Sub-Saharan Africa, a multi-sectoral
approach is necessary.

Keywords: Digital Education Policies; Policy Implementation; Public Secondary Schools
INTRODUCTION

The field of education has seen a lot of changes owing to the fast-paced development of technology where all
nations have understood the potential of ICT in improving the quality, availability, efficiency, and access to
education. The current coronavirus pandemic has proved the need to be ready with digitalization since education
had to shift to online mode overnight. In response, all countries created policies for digital education.

In Europe, the Digital Education Action Plan 2021-2027 strives to achieve universal connectivity, although
research shows that while there is improvement in infrastructure, pedagogy remains an issue because many
teachers lack the skills to integrate ICTs (European Commission, 2023).

North American educational initiatives such as E-rate have provided technology access, however, research has
found that technology is mainly used for low order thinking tasks and not for transformational learning (Howard
etal., 2010; Skorup & Russell, 2017). Even the most advanced Asian education systems have built sophisticated
digital environments, yet the test culture and teacher readiness hamper the development of pedagogies centered
on students (Looi et al., 2020).
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Digitization of education in Africa has been boosted by the use of digitization in some African countries
including Rwanda, Kenya, South Africa, and Ghana, in line with continental strategies such as CESA 2016-2025
and the Digital Transformation Strategy 2020-2030 (Bazzanella & Sandro, 2022). Urban centers have had some
success stories in terms of digitalization of education, but the issue of sustainability remains doubtful because of
deteriorating infrastructures, low level of ICT competences among teachers, and inequalities between urban and
rural areas (African Union, 2020).

In Tanzania, there are policy measures put in place regarding digitization of learning. The country started with
the Computer Studies syllabus in 1997, then the National ICT Policy (2003, 2016, and 2024), ICT Policy for
Basic Education (2007) and finally the Education and Training Policy (2014, revised in 2023). All the above-
mentioned policies are in line with Tanzania's Vision 2025 in which ICT is emphasized for building up a
knowledge-based economy. However, implementing the digitization strategy in Tanzania has been problematic
in that public secondary schools have had challenges such as poor electricity supplies, poor Internet connectivity,
ICT infrastructure weakness, and lack of ICT competent teachers (Ngao et al., 2022; Oreku, 2022; Selemani et
al., 2021). These implementation gaps warrant critical examination to understand the factors hindering effective
ICT integration in Tanzanian secondary education. However, the study seeks to answer the following questions:

1. How have digital education policies been implemented in public secondary schools in the Kilimanjaro
Region?

2. What are the challenges hindering the successful execution of digital education policies in the
Kilimanjaro Region?

3. What innovative strategies can be adopted to improve the implementation of digital education policies
in public secondary schools in the Kilimanjaro Region?

Conceptual Framework
Introduction to the two Theories

The implementation of digital education policies in Tanzanian secondary schools is explained using two
interrelated theories. The first theory used in this paper is the Policy Enactment Theory by Ball, Maguire and
Braun (2012). It suggests that policies are not implemented as they are stipulated, but rather interpreted and
reinterpreted according to the circumstances in which schools find themselves. The second theory utilized herein
is the Street-Level Bureaucracy Theory developed by Lipsky (1980), and it deals with teachers as policymakers,
who have the mandate to use their discretion in implementing various tasks while considering various obstacles
such as excessive workload and limited resources. Together, these theories recognize that policy implementation
is not a straightforward top-down process but is shaped by both institutional conditions and individual actions.

Application to Research Questions

With first research question, which deals with the process of implementing digital education policies, Policy
Enactment Theory allows understanding why there is a difference between implementation in different schools
depending on among others leadership support, training of teachers, control mechanisms and ICT infrastructure;
with those schools having more successful implementation being characterized by good leadership and resource
availability. With respect to the second research question, which seeks to uncover factors that hinder the
implementation of digital education policies, Street Level Bureaucracy Theory offers an understanding of the
manner in which teachers' decisions concerning the use or non-use of digital education policies can be driven by
factors such as ICT skill deficiency, lack of technical assistance, negative attitudes, and time limitations. The
third research question related to innovative strategies can be considered from the point of view of the integrated
framework in the sense that strategies should take into account both institutional (better leadership, planning,
and infrastructure) and individual aspects (ongoing teacher training, technical support, and motivation).
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Overall Contribution of the Framework

School-Level Factors
(Policy Enactment Theory)
* Leadership Support
* ICT Infrastructure
* Teacher Training
* Monitoring and Supervision

Teacher-Level Factors
(Street-Level Bureaucracy Theory)
¢ |CT Competence
® Teacher Attitudes
e Self-Efficacy
e Workload
e Technical Support

Outcomes
* Effective ICT Integration
* Improved Teaching and Learning
* Enhanced Digital Skills

Figure 1:Conceptual Framework

The integration of these two theories gives an elaborate framework to explain the complicated process of digital
education policy implementation within the Kilimanjaro Region. The framework recognizes the fact that the
implementation of such policies is dependent on the combination of both the school-level and the teacher-level
factors. The school-level factors include school leadership, available resources, and the monitoring processes
while the teacher-level factors include competence, attitudes, self-confidence, and workload management.
Therefore, the framework helps the study not only in recognizing the existing implementation practices and
challenges, but also gives ways of solving the identified problems.

LITERATURE REVIEW

Digital Education and Policy Development in Tanzanian Schools

In Tanzania, digital education was introduced in the late 1990s through the implementation of the Computer
Studies curriculum in 1997, whereby computer literacy lessons and computer laboratories were developed in
select schools (Hare, 2007; Tilya, 2007). The above phase was succeeded by an array of policies such as the
National ICT Policy (2003; revised in 2016), ICT Policy for Basic Education (2007), and Education and Training
Policy (2014; revised in 2023), where ICT was recognized as mandatory in achieving quality education (MoEST,
2023; MoEVT, 2007; Ministry of Works, Transport and Communication, 2016). The above policies have similar
pre-requisites, which include infrastructure development, maintenance programs, ICT proficiency of teachers,
workshops and peer learning, among others.

Digital Education Policies Implementation
Teacher Training and Professional Development

The professional development forms a key component of the implementation of digital education in Tanzania’s
secondary schools. Through the SEQUIP program, 15,000 teachers have been trained (4,000 in 2023), and
UCSAF trained around 650 teachers in 2021 on ICT skills and online platforms (URT, 2025). Literature shows
that teacher training quality and length positively influence their confidence and motivation levels (Mwalongo,
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2023; Alieto et al., 2024; Mayantao & Tantiado, 2024). However, Peter (2024) indicates that there are still
significant gaps in digital skills among teachers. In other African nations, Ghana, Ethiopia, and Rwanda have
also adopted such programs in line with their education reforms (Aidoo et al., 2024; Yigezu, 2021; Twagilimana
et al., 2025), but rural accessibility for training still faces difficulties (Kormos & Wisdom, 2021; Wang et al.,
2024). In international literature, ICT integration relies not only on technological infrastructure but on teacher
capacity too, as shown by the EU’s Digital Education Action Plan, China’s technology-based lesson planning
system, Ireland’s digital competency in teacher education, and Germany’s teacher readiness approach (EU, 2020;
Zhou et al., 2023; Gabriel et al., 2022; Arruda et al., 2024).

Digital Access and Infrastructure Development

In Tanzania, there has been increased digital access via the National ICT Infrastructure Backbone (NICTBB),
which offers affordable internet services and distribution of more than 31,000 desktop computers and 10,000
laptops to public secondary schools. The African countries such as Rwanda (digitized devices and digital
classrooms) and Nigeria (ICT in education policies) have done the same, but the existing literature shows that
even the availability of gadgets cannot lead to successful use of these gadgets without any technicians and trained
teachers (Carvalho et al., 2024; Onasanya et al., 2025; Vitalis et al., 2025). In addition, the coronavirus crisis has
highlighted digital inequalities worldwide, thus leading to measures such as the provision of laptops by Ireland
for its disadvantaged children, online lessons for Hungary’s weak children, merging of schools with online
courses in Japan, national broadband program in Australia, and acquisition of computers and digital boards in
Portugal (OECD, 2025; Hungarian Government, 2016; lwabuchi et al., 2021; OECD, 2019; Gabriel et al., 2022).

Enhancing Teaching and Learning Through ICT-Based Tools

Digital content delivery has been emphasized in Tanzania through revision of the online library of the Tanzania
Institute of Education in 2022/23, uploading of free digital textbooks for Forms 1-6 and the E-Learning project
by Christian Social Services Commission and Global e-Schools and Communities Initiative (URT, 2025;
Patrobas, Machumu, et al., 2023; Oreku, 2022). The teachers are usually equipped with their own devices where
Ngeze (2017) indicated that 84.7% had smartphones and 29.3% had laptops while lack of devices among students
prevents digital learning in entirety. All over Africa, Kenya, Rwanda and South Africa are emphasizing digital
platforms, virtual labs, and e-learning facilities (Ehimuan et al., 2024; Mckay, 2024; Rubagiza et al., 2011)
although unreliable electricity, costly Internet and poor technical support are important challenges (Nirmani,
2025).

Challenges Facing Implementation of Digital Education Policies
Barriers to Access and Infrastructure

There is a lot of challenge in terms of ICT access and infrastructure in Tanzania, where about 50% of teachers
have no ICT resources and more than 50% do not have computers connected to the Internet, and many schools
lack necessary tools (Kivaria & Mwila, 2025; Oreku, 2022). Swai (2021) revealed that more than 75% of the
surveyed teachers indicated unavailability and inadequacy of ICT tools, while more than one-third of teachers
pointed to internet-related problems. According to Selemani et al. (2021), only 28% of the schools have operating
ICT laboratories, whereas according to Serda et al. (2013), donated computer equipment was not used because
there were no electricity and technicians. In general, power failures affect teaching in Zambia and South Africa
(Kala, 2023), while Internet use in Africa (39.7%) falls behind the world level (66.3%) (ITU, 2022).

Lack of Digital Skills and Professional Support

Inadequate digital skills and professional support pose significant barriers to implementation. It is known that
not all teachers recognize the importance of ICT in teaching and hence feel reluctant (Ngao et al., 2022), whereas
86% of them noted that the absence of training decreased their confidence and skills (Msami, 2020) and lack
digital competencies (Oreku, 2022). The issue is complicated by inadequate planning at schools and insufficient
technical assistance, with 88% of teachers lacking ICT support (Msami, 2020) and inflexible classroom
environment and scheduling hindering ICT integration in 33% cases (Selemani et al., 2021). While 89% of
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teachers possess mobile phones, only 17% apply them for educational purposes (Komba, 2024). There is gender
inequality because women teachers are 2.3 times less likely to undergo digital skills training (Makolo et al.,
2024). Currently existing CPD programs do not target rural areas where teachers should independently pay for
travel and accommodation.

Weak Governance, Incoherent Policies, and Insufficient Funds

Weak governance greatly hinders digital education growth, with fragmentation of the institutions within the
various ministries contributing to duplication and inefficiency in decision making (Alphonce & Mwantimwa,
2019). According to Mwalongo (2023), schools supplied with SEQUIP gadgets do not have any follow-up
mechanism leading to their under-utilization, whereas according to Karogi & Haule (2025), the ICT Policy of
2007 is not implemented in 78 percent of districts. Lack of involvement of the community in policy formulation
leads to low levels of policy acceptability and implementation (Oreku, 2021).

Gap in Knowledge

Although many ICT policies have been launched in Tanzania, there is a lack of understanding about the impact
of such policies on teaching and learning in secondary educational institutions. Most studies carried out until
now are concerned with teacher training, supply of computers, or infrastructure construction but do not take into
consideration the extent to which these activities have influenced teaching and learning processes. Not enough
is understood about how technology has been used by teachers in the process of teaching and learning, the benefit
received by learners from these processes, and the extent to which positive changes have positively impacted
their learning results.

National policy matters have mostly been studied; little attention has been paid to the process taking place at
schools. Teacher professional development is one more area that lacks sufficient coverage in the literature.
Several projects such as SEQUIP and UCSAF have reached thousands of teachers but there is no evidence
proving that they have made any contribution to sustainability concerning teaching planning, practices, and
assessments. There is an evident lack of information about the process of implementing digital education policies
in the Kilimanjaro Region of secondary schools. This study fills that gap by providing empirical, context-specific
evidence on how digital reforms are being implemented, utilized, maintained, and experienced by teachers and
learners in this region.

RESEARCH METHODOLOGY
Research Design

Qualitative research methodology was used in the study. This method is highly efficient when dealing with issues
concerning the human experience, perception, and behavior. The justification for choosing this approach lies in
the need to investigate the process of digital education implementation in secondary schools with respect to the
experience, behaviors, and issues related to the process of learning and teaching.

The use of the qualitative research methodology facilitated the possibility of collecting information which is not
quantifiable and includes perceptions, situations, and classroom relationship dynamics (Merriam & Tisdell,
2016).

Quialitative research was complemented by the use of case study research design, which is the most appropriate
for investigating any phenomenon within its natural context. Case study research design facilitated investigation
of the phenomenon of implementation of digital education in secondary schools in Kilimanjaro Region in detail.
As stated by Yin (2004), the case study design is the best approach to deal with a contemporary phenomenon set
in some real-world context. With the help of the case study design, it was possible to collect data from various
sources.
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SAMPLING AND SAMPLING METHOD

Targeted Population

The targeted population consisted of District Education Officers, School Heads, ICT and Classroom Teachers
in six districts of the Kilimanjaro Region. They were selected since they had direct involvement in the planning,
conduct and implementation of digital teaching and learning in secondary schools and had direct experience in
the adoption of ICTs in teaching and learning.

Sampling Method

Non-probability purposive sampling method was employed. Purposive sampling is one of the non-probability
sampling methods that entail purposeful choice of participants according to set criteria (Patton, 2015). The
participants in this study were selected according to their roles and involvement in ICTs. The schools were
selected considering several criteria including the presence of ICT infrastructure, efforts by the school to adopt
ICT in teaching and learning, the presence of ICT teachers and both urban and rural schools.

Sample Selection and Participants

In total, 24 individuals took part in the study where six District Education Officers, six School Heads, six ICT
Teachers and six Classroom Teachers were selected from six districts of the Kilimanjaro region. The selection
of these individuals ensured diversity in views on how digital learning could be achieved by the stakeholders of
policy-making and teaching in schools. Although there were few participants, the sample size ensured the
researcher gathered comprehensive data for all the educational positions. Table 3 gives the details of the sample
size used in the study.

Methods Used for Data Collection

The main methods for data collection used in this study included semi-structured interviews, non-participant
observations and documentary analysis.

Semi-structured Interviews

Semi-structured interviews were conducted with education stakeholders so as to gather detailed information on
the research topic. The use of the semi-structured interviews gave the researcher control of the direction of the
interviews but was open to any new ideas (Merriam & Tisdell, 2016). Information about the communication and
implementation of the policies at the district level was provided by the District Education Officers. School Heads
provided information on their understanding and implementation of the policies.

2.4.2 Non-Participant Observation

The method enabled the researcher to keep track of the school environment, classroom environment, computer
labs, and general use of electronic gadgets without interacting directly with participants (Kawulich, 2005). The
indicators used in the non-participant observation include availability of ICT facilities, availability of digital
gadgets in classroom, internet connectivity, use of digital gadgets by teachers, use of technology by the learners,
and presence of policies from the school level to promote ICT use.

Documentary Review

The method involved the critical analysis of written documents so as to obtain information from them (Bowen,
2009). Documents examined included plans for implementing ICT, documents showing availability of gadgets
and their use, teachers' training documents, lesson plans involving ICT, official circulars, policy framework,
strategic plans, and monitoring reports. Table 5 below shows the documents that were examined.
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Validity and Reliability

Validity

Validity is determined by how much the results of the research reveal true experiences and perceptions of the
participants (Creswell, 2023). In this particular situation, triangulation was used to collect data using different
sources (interviews, observations, and documents) for comparison purposes (Creswell & Poth, 2023). Another
approach to increasing validity could be peer debriefing, which involves discussing the instruments and
interpretations with those people who have not been part of the research process.

Reliability

As far as qualitative research is concerned, reliability is a consistent process and product of the research (Merriam
& Tisdell, 2016). Lincoln & Guba (1985) claim that dependability is one of the key aspects of reliability. An
audit trail could be used to improve reliability, which implies detailed documentation of all aspects of research
design, data collection, coding, and theme development (Creswell & Poth, 2023). Standardization of interview
guides and observation checklists was used in all schools participating in the research.

Data Analysis Procedures

Thematic analysis, which was informed by the six-stage procedure outlined by Braun & Clarke (2006), was
chosen because of its adaptability and potential for identifying meaning, perspectives, and experiences of the
participants. First, the researcher became familiar with the data by thoroughly examining interview transcripts
and observation notes. Preliminary coding was carried out whereby meaningful segments of the text were coded
according to their relationship to the research goals. The coding was aided by the use of Microsoft Word and
Excel.

Searching for themes came second; here themes were identified by analyzing the connections among codes, and
grouping codes into categories representing major themes. Theme review entailed refining of themes through
collapsing similar themes and clarifying vague themes. Definition and naming of themes followed thereafter,
after which themes were presented in an organized way to answer the research questions. Participant quotes were
used to support and give validity to the findings. Strategies that were employed for enhancing trustworthiness
were triangulation, peer debriefing, member checking, and reflective journaling (Lincoln & Guba, 1985).

Consideration of Ethical Issues

The process of obtaining informed consent was carried out by the participants before carrying out data collection.
This involved making clear the objectives of the research and how the data would be collected along with the
rights of the participants. It was made clear that the participants had the freedom of withdrawing themselves
from participating in the research at any stage without facing any consequences. Participation was on voluntary
basis. Anonymity was ensured through coding rather than using real names. The electronic records were stored
in computers protected with passwords while the hard copies were secured.

RESULTS OF THE RESEARCH
Implementation of Digital Education Policies in Public Secondary Schools
Compliance, Policy Planning and Monitoring Gaps

The participants revealed different levels of compliance with digital education policy guidelines. Four schools
(66.7%) were compliant in having computer laboratories and ICT teachers in place, while two schools (33.3%)
were partially compliant with less utilized facilities. Five schools (83.3%) have ICT policies in their annual plans,
yet only three (50%) have put these policies into practice. One head confirmed that "Our school complies with
government policy... digital technology is used in lesson planning of all subjects” (HS-01, Female, 14 years),
while another confirmed "We receive constant advice on how to engage in activities in accordance with
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government policies... this will make teachers more confident™ (HS-05, Male, 19 years). Nonetheless, monitoring
was inadequate. One head expressed his disappointment saying "We are given instructions on digital education,
but there is no much follow-up™ (HS-02, Male, 20 years). One ICT teacher explained "We are rarely questioned
about ICT integration in most inspections. The main point is to check exam preparation and lesson plans” (ICTT-
03, Male, 6 years). Only two schools (33.3%) have continuous monitoring of ICT infused lessons, three (50%)
ICT usage records, and only two (33.3%) had recent external inspection records.

Leadership, Administrative Support and Budgetary Allocation

Leadership and administrative support proved to be important. According to one of the teachers, "School
administrators monitor class sessions to see if we use ICTs and provide us with some training to help us adhere
to the regulations” (CT-06, Female, 29 years). Goal setting was apparent in that "We always have ICT goals set
from our head of school at the very beginning of each year" (CT-02, Male, 12 years). Leadership made it possible
to mobilize resources, including finance and ICTs. Four schools (66.7%) provided budget for ICT activities for
maintenance, subscriptions and ICT usage schedule.

Constraints in Infrastructure, Availability of Resources, and Digital Divide

ICT infrastructure was available but inadequate to meet the need for learning. An explanation from a DEO state
that, "We have computer laboratory and also have some projectors... but the challenge is that the amount of
equipment is not enough for all learners™ (DEO-06, Female, 29 years). An ICT teacher stated: "Even though we
have ICT services and other gadgets, they usually let us down" (ICTT-03, Male, 6 years). During observations,
it was noticed that out of six schools, three (50%) have functional laboratories, two (33.3%) used partially
functional infrastructure and one (16.7%) faced challenges of disruption (urban student-computer ratio: 1:61;
rural student-computer ratio: 1:42). As mentioned by a Head, "Sometimes our students watch without doing
anything due to lack of devices" (HS-04, Male, 12 years). According to an ICT teacher, "the rural learners are
taught about computers theoretically but do not get much time to practice, making them unconfident" (ICTT-07,
Female, 18 years). Student attendance was found to be almost 98% at urban and 92% at rural schools.

Teacher Training, Digital Literacy, and Adoption of Teaching Methods

Professional development showed marked variations. A DEO observed: "We realized the need to ensure that our
teachers understand that ICT is no longer an option. Our first phase included training 62 teachers." Four schools
(66.7%) recorded participation of teachers in at least two ICT training sessions in two years, but only two (33.3%)
provided sustained and self-driven professional development programs by the school. Teachers from three
schools (50%) were digitally literate. As an ICT teacher observed: "Video presentation and computer-assisted
learning have played an important role in making teaching process more interesting” (ICTT-02, Female, 16
years). But as one head teacher observed: "Although we have tried using digital materials, shortage of gadgets
and slow internet prevents us from engaging all learners.” Digital teaching methods were utilized in only 38%
of the observed classes (9 out of 24), whereas traditional methods were followed in 62% of the classes. ICT was
incorporated into only 36.7% of lesson plans (11 out of 30).

Challenges to the Implementation of the Policy
Knowledge Gaps, Absence of Vision, and Poor Time Management Skills

Knowledge gaps influenced the implementation process. As a DEO put it: "Not all teachers are knowledgeable
about the policy of digital education™ (DEO-03, Male, 24 years). Schools did not have institutional ICT visions.
"ICT is not a priority in some schools. There is no direction," said one school head (HS-04, Female, 17 years).
Though four schools (66.7%) had teachers who were knowledgeable about the government policies, lack of
implementation was evident. All schools except one (83.3%) had policy guidelines, but only two schools (33.3%)
had made their action plan concerning the same. Time constraint emerged as the major problem. "It takes much
more time teaching with technology than in traditional way," said one teacher (CT-07, Male, 10 years). Another
head said: "They do administration, meaning that they don't have enough time to prepare lessons using digital
technologies™ (HS-02, Female, 15 years). In five schools (83.3%) lessons were conducted under tight time
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constraints (40-80 minutes periods), and four schools (66.7%) did not allocate any time for digital learning in
the timetable.

Gaps in Digital Competency and Negative Attitudes among Teachers

Low digital competence was another major issue found in the research. One teacher observed that “there is still
quite a number of teachers who struggle to integrate those technologies in class lessons” (CT-01, Female, 6
years). According to another DEO: "There are teachers who are not acquainted with projectors, interactive white
boards, and other educational software and therefore stick to chalk and board” (DEO-02, Female, 19 years).
While three schools (50%) were known to have some digitally competent teachers, others indicated the need for
assistance from several teachers. Four schools (66.7%) participated in ICT workshops during two years; however,
only two (33.3%) schools claimed at least half of their teachers were digitally competent in teaching. Teachers'
attitude toward ICT played a key role in its success since some teachers refused to accept changes. One head
observed that "some teachers do not want ICT because they are afraid it will influence their teaching method"
(HS-05, Female, 18 years). Another teacher pointed out that "some teachers are afraid of computers because they
do not know what to do if the computer does not work™ (CT-08, Male, 11 years).

Lack of ICT infrastructure, maintenance, and support

Lack of sufficient ICT infrastructure posed another problem. As stated by one head, "The amount allocated to
digital education is very minimal to allow our school to buy computers and projectors" (HS-04, Female, 24
years). Another head stated that "Since the introduction of free education in 2016, schools no longer have funds
for maintenance or purchase of ICT equipment” (HS-05, Male, 19 years). There were three schools (50%) with
computer laboratories that possessed working computers with ratios ranging between 1:62 in urban schools and
1:42 in rural schools. Maintenance posed a big challenge in ICT utilization. According to an ICT teacher,
"whenever our computers or projectors break down, we must wait several weeks before they are fixed as we do
not have technicians within the area” (ICTT-02, Female, 2 years). A head stated, "Though there are some devices,
they cannot be used regularly due to lack of technical support” (HS-03, Male, 17 years). There were four schools
(66.7%) with at least one non-functional ICT tool. Only two schools (33.3%) possessed a budget and
maintenance structure, but none of the six schools had ICT technician who offered consistent support.

Insufficient Digital Competency and Engagement of Students

Inadequate digital literacy levels of students was a major constraint. One head said, "Others cannot even log into
the computer or learning platform. We waste a lot of teaching time in assisting them." (HS-08, Female, 12 years).
Another ICT teacher remarked, "During digital activities, the majority of students fail to participate due to fear
of making any mistakes.” (ICTT-03, Male, 9 years). Only 58 percent of the students were able to engage
themselves in digital activities independently. Poor performances by students in actual ICT activities rather than
theoretical learning was reported in four schools (66.7 percent).

Innovative strategies for improving digital education policy implementation
Public-private Partnerships and Stakeholders Engagement

The participants emphasized that partnering with private sector organizations is an efficient way of enhancing
implementation. The DEO argued that "partnering with privatized organizations like VVodacom, Airtel, and
TTCL has helped us change our perspective about technology. These organizations are giving us devices,
internet connection, and technical expertise™ (DEO-02, Female, 19 years). In three out of six schools (50%), the
partnerships were resourceful in providing schools with computers, projectors, routers, and technical expertise.
In four schools (66.7%), external stakeholders were engaged in infrastructure development, teachers' training,
and DEP initiatives. Stakeholders’ engagement was found to be an efficient strategy. One Head of School
mentioned that "when the parents realize the benefits of ICTs, they will motivate their kids and allow enough
time for them to use the computer” (HS-10, Female, 15 years). The schools with stakeholders’ engagement
performed better in ICTs management than the schools without it. Four schools (66.7%) were having discussions
on ICTs issues, and five schools (83.3%) discussed ICTs in the stakeholders' meetings.
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Enhancing ICT Infrastructure Capacity

It was noted that infrastructure building is important in the improvement of policy implementation. One school
head observed, “If we have a resource center having sufficient computers and education software then we can
use these digital devices more easily” (HS-13, Male, 16 years). The digital resource centers have many uses; for
example, students’ usage, training center for teachers, peer learning center, and preparation room for
experimentation with digital pedagogy. Schools that had electricity, strong internet connectivity, and sufficient
number of devices were more likely to have integrated ICT.

Capacity Building and Continuous Professional Development

Continuous professional development became an important intervention. One ICT teacher pointed out, “With
continuous training, we would come to know how to use the technology while teaching and would get updated
about the latest developments” (ICTT-04, Male, 12 years). The participants felt that there must be a
comprehensive plan for continuous professional development of teachers. ICT trained teachers were more likely
to have integrated ICT. Out of four schools (66.7%), four schools did ICT training in the last two years and only
two schools (33.3%) did continuous professional development.

Integration of locally relevant digital content, innovative pedagogy, and monitoring

Integration of locally relevant digital content was viewed as successful. One DEO said: "The learners tend to
understand the content of digital lessons well because of relevance to their environment” (DEO-05, Female, 26
years). Innovative methods of teaching with the help of technology were highlighted. As noted by one ICT
teacher: "Technology usage in the form of videos, simulations, and quizzes helps make students active and
learning process easy" (ICTT-08, Male, 15 years). Through observations, locally relevant digital materials in the
form of videos, slides, simulations, and examples in accordance with the local curriculum have been used in nine
out of twenty-four lessons (37.5%). In only two out of six schools, digital content produced by teachers was
used. The participants pointed out that monitoring and evaluation is an important part of implementation. As one
DEO put it: "There should be some system for assessment of the usage of digital content by the educators and
studying process of students for understanding of how things work™ (DEO-02, Female, 19 years). Effective
monitoring systems for ICTs were introduced in two out of six schools using laboratory schedules, teachers' logs,
and computer monitoring.

DISCUSSION

There were significant differences observed in the manner in which the implementation of digital education
policies was done in schools within the Kilimanjaro region. Some of the schools had successfully implemented
the use of digital technologies in their curricula and teaching through defined procedures and proper monitoring.
However, there were other schools that showed inadequate or inconsistent use of digital technology. It is thus
evident that although there are national policies for digital education, the implementation of these policies varies
from school to school. The reasons for such variation include leadership competence, teachers' readiness,
monitoring, and other conditions.

The implementation of policies depends significantly on school leadership. Competent leaders tend to interpret
the policies and incorporate them into the school plans and follow up on them while incompetent leaders do not
have good direction and poor monitoring. Knowledge and skills of the teachers in ICT also determine the level
of implementation of the policies and incorporation of the digital technologies in the curriculum. Structural
constraints like shortage of ICT infrastructure, lack of Internet connectivity, and uneven allocation of resources
also act as obstacles to policy enactment. These results lend credence to Policy Enactment Theory since it posits
that policy implementation is dependent on the contexts of individual schools, resources, and professional skills.
Indeed, similar patterns have been observed in other African countries, where leadership, supervision, and
institutional factors play a significant role in the process of implementing digital policies.

Lack of time was found to be another obstacle to effective digital integration of education. Teachers noted that
digital teaching necessitates extra time in terms of planning lessons, finding resources, organizing equipment,
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troubleshooting technological issues, and helping students in using technology. The pressures of extra workloads,
administrative duties, big classes, and finishing the curriculum in time make the problem even worse. Thus,
many teachers find it difficult to integrate digital technologies in their lessons all the time. This outcome confirms
the ideas of Street-Level Bureaucracy Theory, which holds that frontline employees tend to selectively
implement policies owing to their lack of resources and time. Such problems have been observed not only in
some African countries but also worldwide.

It was also discovered that partnerships and collaborative support play a key role in implementing policies of
digital education. Schools that are supported by businesses, NGOs, community organizations, and other partners
gain better access to ICT devices, connectivity, technological support, and training of teachers. Through
collaboration, schools can overcome their limitations financially and institutionally because of the additional
support and resources they can get through the collaboration that cannot always be provided through
governmental funding alone. Alongside with material support, collaboration also helps develop institutional
capacity due to professional development and collaboration of the stakeholders. These results confirm the Policy
Enactment Theory that emphasizes the significance of the external network in policy implementation. Examples
from Africa and abroad also show how partnership improves access to ICT infrastructure and teachers' readiness
for digital learning.

The problems faced during the implementation of the digital policy included both institutional and resource-
related constraints. Many of these institutions have problems with basic requirements like computers, projectors,
internet connectivity, electricity supply, and technical assistance. The shortage of these requirements is mainly
due to the lack of adequate funds, inadequate focus from school management on digital education policies, and
lack of ICT technicians. These findings are in line with Policy Enactment theory because it takes into account
the effect of institutional context on policy implementation. Such challenges are quite common in developing
nations where there is inadequate technical and institutional support for digital education initiatives.

Moreover, significant deficiencies were noted in the level of digital competence among teachers. Even though
the adoption of digital teaching techniques is gradually increasing, there are many teachers who do not have
sufficient skills, confidence, and knowledge in order to successfully incorporate technology in the process of
teaching and learning. Low budget prevents teachers from participating in ICT training due to the fact that such
trainings usually offer fundamental knowledge about computers and do not concentrate on using technology in
relation to specific subjects. Moreover, the lack of professional development does not allow teachers to keep up
with new technological advancements.

Lastly, the paper brings out the importance of innovation in implementing digital education policies. Some of
the recommended innovations include building stronger monitoring and evaluation framework, creation of
digital resource centers, and creating locally relevant digital materials. Monitoring helps in promoting
accountability and proper use of ICTs. Resource centers help schools with inadequate infrastructure by
facilitating technology sharing. On the other hand, locally relevant materials help in increasing learners'
participation and community involvement. There is ample evidence from Africa and international experience
that good governance, community involvement, and appropriate interventions make digital education policies
sustainable and effective.

CONCLUSION

The current research highlights some key issues related to the implementation of digital education policies in
public secondary schools in the Kilimanjaro Region, Tanzania. The results demonstrate that there are various
interrelated factors such as ICT infrastructure, teacher readiness, support from school management, technical
assistance, familiarity with the policies and monitoring processes that are needed for an efficient implementation
of digital education policies.

It can be stated that one of the major conclusions made during the course of the current research is that teacher
capacity is crucial to implement the policies efficiently. ICT training that is provided on a regular basis enables
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teachers to use technologies in the classroom successfully and confidently. Thus, ICT pedagogy should be further
enhanced in both pre-service and in-service teacher training programs.

The research study also emphasizes the significance of collaboration and partnerships in helping the process of
digitization of education. The sole government initiative will not be enough to fulfill all the requirements
regarding implementation. Partnership with telecommunication companies, private organizations, NGOs, and
local communities can provide the required infrastructure and internet connectivity, teacher training, and
development of locally relevant content.

One other important aspect of the research is the issue of monitoring and evaluation. Monitoring and evaluation
of the implementation of the policy on regular basis at different levels of schooling can prove useful in assessing
the problems and progress made by the policy and taking evidence-based decisions accordingly. Though there
are some barriers like lack of infrastructure, lack of time, technical issues, negative attitude towards technology,
and uneven distribution of resources, still it is possible to overcome these obstacles through locally appropriate
initiatives.

On balance, the study provides critical insights for policymakers, educators, and development agencies in
improving digital learning in Tanzania. With the identification of the current problems and development of
sustainable digital learning environments, Tanzania is likely to make rapid progress towards meeting its national
educational objectives and getting learners ready for an increasingly digital world.

Recommendations

The qualitative analysis, framed through Policy Enactment Theory and the Street-Level Bureaucracy lens,
reveals a critical gap between national digital mandates and on-the-ground execution. While policy texts
prescribe rigid ICT integration, our data consistently shows that teachers as the ultimate "street-level
bureaucrats” do not passively implement these mandates. Instead, they actively mediate, adapt, and at times
resist them based on localized realities. The most pervasive empirical barrier identified is severe time constraints:
teachers report that existing curricular workloads leave virtually no space for mastering new platforms or
preparing tech-supported lessons, prompting them to selectively ignore digital requirements or reduce them to
administrative record-keeping rather than transformative pedagogy. Furthermore, infrastructural deficits
(unstable electricity, poor internet) force ad-hoc improvisations that deviate substantially from the intended
policy design, illustrating Policy Enactment Theory’s premise that policies are continuously re-interpreted at the
school level rather than linearly executed.

Based directly on these empirical insights, the study proposes the following targeted, actionable
recommendations. Unlike broad aspirational calls, these interventions are designed to explicitly counter the
specific adaptive/resistance behaviors observed in our data: Schools must formalize partnerships (MOUSs) with
telecommunications companies, NGOs, and local businesses to secure stable electricity, backup power, and
internet. However, given empirical evidence of frequent outages, we further recommend prioritizing offline-
capable content (audio lessons, illustrated materials in Kiswahili) to ensure continuity when connectivity fails
thereby aligning policy goals with the enacted reality of unreliable infrastructure. Secondly, since the findings
show that time scarcity is the primary driver of teacher non-compliance, we recommend that school
leadership mandate explicit, protected blocks for digital learning preparation and peer-coaching within the
weekly timetable. Without this structural allocation, our data suggests teachers will continue to prioritize
traditional instruction, effectively nullifying the policy.

Thirdly, rather than top-down prescriptive targets, each school should develop site-specific Digital Action Plans,
co-created with teachers, that set realistic, phased targets (e.g., ratios of devices, teacher usage benchmarks). Our
empirical evidence indicates that when street-level bureaucrats are involved in interpreting the policy for their
local context, ownership increases and resistance decreases. Performance monitoring (teacher ICT usage, device
functionality, student participation) must be coupled with quarterly district-level review cycles that allow for
iterative policy adaptation, not just punitive audits. Finally, to ease the translation of policy into practice, each
school requires an ICT Coordinator. However, the data suggests their role must shift from purely technical
support to pedagogical mentorship specifically helping time-poor teachers integrate ICT progressively (from
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administrative tasks to full technology-supported lessons), thereby reducing the cognitive load that currently
drives resistance.

Further Areas of Research

While this study provides a robust qualitative snapshot of policy enactment and street-level mediation, several
avenues remain unexplored and require dedicated scholarly attention to validate and extend our findings. Future
research must move beyond implementation processes to examine sustainability and long-term outcomes.
Specifically: Longitudinal studies are critical to assess whether the adaptive strategies (or resistive behaviors)
observed among teachers persist, diminish, or transform as their ICT competence improves over several years;
Comparative analyses across different regions of Tanzania (e.g., urban vs. rural, well-resourced vs. under-
resourced) are essential to isolate contextual moderators such as local infrastructure or administrative support
that shape how Policy Enactment unfolds differently in varied settings; Crucially, we recommend a distinct phase
of quantitative impact research focusing on student learning outcomes, particularly in Science and Mathematics.
Given that our current qualitative work reveals processual barriers, future empirical work must now provide
the outcome-based evidence (e.g., test scores, conceptual understanding) needed to robustly justify continued
resource allocation to digital education.

However, to deepen the analytical rigor of this field, future researchers are strongly encouraged to retain and
refine the application of Policy Enactment Theory and Street-Level Bureaucracy Theory. Upcoming studies
should investigate: How newly introduced policy amendments (e.g., updated curricula or new digital platforms)
are actively "re-enacted" by teachers and school leaders over time, tracking the iterative negotiation between
top-down directives and bottom-up realities; The specific coping mechanisms (e.g., triage, routinization, or
outright non-compliance) that street-level bureaucrats employ when facing contradictory mandates and how
institutional leadership can intervene to turn resistance into productive adaptation. Integrating these longitudinal,
comparative, and theoretical dimensions is crucial to build a comprehensive, evidence-based roadmap for the
sustainable digitalization of education in Tanzania.

REFERENCE

1. Adarkwah, M. A. (2021). “I’'m not against online teaching, but what about us?”’: ICT in Ghana post
Covid-19. Education and Information Technologies, 26(2), 1665-1685. https://doi.org/10.1007/s10639-
020-10331-z/figures/1

2. Adeshina, A. E. (2024). The Transformative Role of Digital Resources in Teaching and Learning. Open
Journal of Educational development (ISSN: 2734-2050), 5(1), 1-9.
https://doi.org/10.52417/0jed.v5i1.520

3. Ahmed, S. (2024). The pillars of trustworthiness in qualitative research. Surgery, and Public Health, 2(2),
100051. https://doi.org/10.1016/j.glmedi.2024.1000517

4. Aidoo, B., & Chebure, A. (2024). Integrating ICT to Adopt Online Learning in Teacher Education in
Ghana. Education Sciences 2024, Vol. 14, Page 1313, 14(12), 1313.
https://doi.org/10.3390/educscil4121313

5. AlAjmi, M. K. (2022). The impact of digital leadership on teachers’ technology integration during the
COVID-19 pandemic in Kuwait. International Journal of Educational Research, 112.
https://doi.org/10.1016/J.1JER.2022.101928

6. Alieto, E., Abequibel-Encarnacion, B., Estigoy, E., Balasa, K., Eijansantos, A., & Torres-Toukoumidis,
A. (2024). Teaching inside a digital classroom: A quantitative analysis of attitude, technological
competence and access among teachers across subject disciplines. Heliyon, 10(2), e24282.
https://doi.org/10.1016/J.heliyon.2024.e24282

7. Alokita, G., & Komang, N. (2024). The Immense of Digital Divide: A Literature Review of Rural and
Urban Schools’s Classroom Technologies in English Language Learning. Jurnal Indonesia Sosial
Teknologi, 5(8), 3667. http://jist.publikasiindonesia.id/

8. Alphonce, S., & Mwantimwa, K. (2019). Students’ use of digital learning resources: diversity,
motivations and challenges. Information and Learning Science, 120(11-12), 758-772.
https://doi.org/10.1108/ILS-06-2019-0048

Page 1648

www.rsisinternational.org



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

ISSN 2278-2540 | DOI: 10.51583/IILTEMAS | Volume XV, Issue VI, June 2026

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Arruda, E. P., Gomes, S. dos S., & Arruda, D. P. (2024). Digital education in Germany: Policies, teacher
perspectives, and challenges in a post-pandemic world. Forum for Education Studies, 3(1), 1976.
https://doi.org/10.59400/FES1976.

. Barasa, M. C., Ssentamu, P. N., Chang’ach, J. K., & Kurgat, S. J. (2024). Implementing the Uganda

lower secondary competence-based curriculum: the equity question. Quality Education for All, 2(1),
138-157. https://doi.org/10.1108/QEA-03-2024-0026

Benjamin, N., & Dangwal, K. L. (2025). Managing Educational Technological Change: Assessing the
Readiness of School Heads in Selected Tanzanian Secondary Schools. International Journal of Scientific
Research and Engineering Management, 09(02), 1-7.

Boudine, H., Bentaleb, M., Soulaymani, A., Karfa, D. El, & Tayebi, M. (2024). Intelligent solutions in
education: How inclusive the Moroccan Digital Classrooms project is for different social groups. Journal
of Autonomous Intelligence, 7(4). https://doi.org/10.32629/JAl.V714.1312

Christonsia P. J. (2024). use of ICT for Teaching and Learning among Secondary Schools Teachers in
Mtwara, Tanzania. African Journal of Accounting and Social Science Studies, 4(1).
https://doi.org/10.64717/AJASS.V411.91

Dongo, D. N., & Mkulu, D. G. (2022). Effectiveness of Information Communication Technology
Integration on Teaching and Learning in Public Secondary Schools in Mwanza, Tanzania: A Case of
Misungwi District. Journal of Humanities and Education Development, 4(1), 76-84.
https://doi.org/10.22161/jhed.4.1.9

Ehimuan, B., Anyanwu, A., Olorunsogo, T., Akindote, O. J., Abrahams, T. O., & Reis, O. (2024).
Corresponding author: Benny Ehimuan Digital inclusion initiatives: Bridging the connectivity gap in
Africa and the USA-A review. International Journal of Science and Research Archive, 2024(01), 488—
501. https://doi.org/10.30574/ijsra.2024.11.1.0061

Feruzi, S. M., & Li, Y. (2020). Application of EdTech in Tanzania: Effectiveness of Radio and Television
in Teaching and Learning amid COVID-19 Pandemic. International Journal of Advanced Engineering
Research and Science, 7(8), 314-323. https://doi.org/10.22161/IJAERS.78.35

Fidelis, F., & Oduor Onyango, D. (2021). Availability of ICT Facilities and Teachers’ Competence in
the Use of ICT among Public Secondary Schools in Ngara District, Tanzania. East Africa Journal of
Education and  Social  Science, (Issue 2  (April to June  2021)), 34-40.
https://doi.org/10.46606/eajess2021v02i02.0073

Firdian, F., & Rahmelina, L. (2021). The Effect of Computer Supported Collaborative Learning (CSCL)
Assisted with E-Learning on Students’ Creativity in Simulation and Digital Communication. Jurnal
Pendidikan Teknologi Dan Kejuruan, 27(2), 157-166. https://doi.org/10.21831/JPTK.VV2712.33945
Gabriel, F., Marrone, R., Van Sebille, Y., Kovanovic, V., & de Laat, M. (2022). Digital education
strategies around the world: practices and policies. Irish Educational Studies, 41(1), 85-106.
https://doi.org/10.1080/03323315.2021.2022513

Gottschalk, F., & Weise, C. (2023). Digital equity and inclusion in education: An overview of practice
and policy in OECD countries. https://doi.org/10.1787/7¢cb15030-en

Ho, T. L., Ngoc, L. H., & Ho, T. H. (2025). Digital inclusion or exclusion? Exploring the moderating
role of governance in digitalization’s impact on income inequality in developing countries. Research in
Globalization, 10, 100283. https://doi.org/10.1016/J.RESGL0.2025.100283

Issahaku, J., & Kelly, K. (2026). Understanding Policy Overload in Sub-Saharan African Education
Reforms. Nordic Journal of Comparative and International Education (NJCIE), 10(1).
https://doi.org/10.7577/NJCIE.6405

Jibrin, U.V., Oyinvwi, & Akwaden J. I. (2024). Innovative Educational Technologies for Africa.
International Journal of Educational Research and Library Science.
https://doi.org/10.70382/TIJERLS.V0618.008

Jong Seon, U. (2023). Digital transformation of education: the case of South Korea. Digital
Transformation of Education: The Case of South Korea. https://doi.org/10.54676/ewyn3601

Joseph, O. B., Onwuzulike, O. C., & Shitu, K. (2024). Digital transformation in education: Strategies for
effective implementation. World Journal of Advanced Research and Reviews, 23(2), 2785-2799. 2785—
2799. https://doi.org/10.30574/WJARR.2024.23.2.2668

Page 1649

www.rsisinternational.org



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

ISSN 2278-2540 | DOI: 10.51583/IILTEMAS | Volume XV, Issue VI, June 2026

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

. Kala, E. S. M. (2023). Challenges of Technology in African Countries: A Case Study of Zambia. Open

Journal of Safety Science and Technology, 13(04), 202-230.
https://doi.org/10.4236/0JSST.2023.134011

. Kalinga, T. (2024). Teachers’ technological literacy for ICT integration to implement competence-based

curriculum in public secondary schools in Tanzania. Educational Technology Quarterly, 2024(2), 135—
151. https://doi.org/10.55056/ETQ.708

Karogi, P. M., & Haule, E. L. (2025). School infrastructure for effective implementation of the Tanzania
Education and Training Policy 2014 (2023) Edition in secondary schools: A case study of Mpimbwe
District  Council.  East  African Journal of Education  Studies, 8(2), 923-938.
https://doi.org/10.37284/eajes.8.2.3223

Kavitha, R. K., Krupa, C. R., & Kaarthiekheyan, V. (2025). Al-Powered Digital Solutions for Smart
Learning: Revolutionizing Education. Cyber Security and Data Science Innovations for Sustainable
Development of HEICC: Healthcare, Education, Industry, Cities, and Communities, 213-227.

Kivaria, B., & Mwila, P. M. (2025). Bridging Policy and Practice: ICT Tools and Instructor Support in
Adult Education Centers in Coastal Tanzania. Journal of Education and Teacher Training Innovation,
3(2), 333-350. https://doi.org/10.61227/JETTI.V312.243

Komba, M. M. (2024). Exploring ICT Integration in Teaching Practices at Vikenge Primary School in
Tanzania: Challenges and Opportunities. African Journal of Empirical Research, 4(2), 1370-1374.
https://doi.org/10.51867/ajernet.4.2.138

Kormos, E., & Wisdom, K. (2021). Rural Schools and the Digital Divide. Theory & Practice in Rural
Education, 11(1). https://doi.org/10.3776/TPRE.2021.V11N1P25-39

Lubua, E. (2024). Examining Digital Divide in Secondary and Primary Education Online Content Users
Based in  Tanzania. University of Dar Es Salaam Library Journal, 18(2).
https://doi.org/10.4314/UDSLJ.V18I2.5

Makolo, R., Ishengoma, F., & Shao, D. (2024). Integrating Learning Management System and Digital
Library for Students’ Assessment. Journal of Issues and Practice in Education, 16.
https://doi.org/10.61538/jipe.v16i.1441

Manazir, S. H. (2023). Reimagining public policy formulation and analysis: a comprehensive theoretical
framework for public policy. Discover Global Society, 1(1), 16-. https://doi.org/10.1007/S44282-023-
00018-4/FIGURES/4

Manu, J., Ampomah, R., Kwadwo Oteng, A., & Antwi, S. (2024). Education and Technology in Ghana:
Understanding the Centrality of Technology Integration in Classrooms. World Journal of Educational
Research, 11(6), p1. https://doi.org/10.22158/WJER.V11N6P1

Masoud, Y. (2023). The effects of political interference on procurement performance in the parastatal
organizations in Dar es Salaam Region. International Journal of Research in Business and Social Science
(2147- 4478), 12(2), 158-169. https://doi.org/10.20525/1JRBS.VV1212.2419

Mayantao, R., & Tantiado, R. C. (2024). Teachers’ Utilization of Digital Tools and Confidence in
Technology. International Journal of Multidisciplinary Research and Analysis, 07(05).
https://doi.org/10.47191/IIMRA/V7-105-16

Mbuli R., & Zhang, J. (2020). Analysis of teacher professional development in Tanzania: Viewpoint
school management practice. Journal of Social Sciences Advancement, 1(01), 30-37.
https://doi.org/10.52223/JSSA20-010104-04

MOEST, (2023). Education and Training Policy 2014, 2023 EDITION | Wizara ya Elimu, Sayansi na
Teknolojia. (n.d.). Retrieved February 6, 2026, from https://www.moe.go.tz/sw/nyaraka/education-and-
training-policy-2014-2023-edition

Mwangi, J. (2024). Impact of Digital Learning Tools on Student Performance in Kenya. African Journal
of Education and Practice, 9(2), 13-22. https://doi.org/10.47604/AJEP.2521

Mwansa, G., Ngandu, M. R., & Mkwambi, Z. (2025). Bridging the digital divide: exploring the
challenges and solutions for digital exclusion in rural South Africa. Discover Global Society, 3(1), 54-.
https://doi.org/10.1007/S44282-025-00189-2/TABLES/12

Mwinuka, W., & Farrelly, R. (2023). Continuing Professional Development in Tanzania: Best Practices
and Challenges. 365-392. https://doi.org/10.1007/978-3-031-42675-9 16

Page 1650

www.rsisinternational.org



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

ISSN 2278-2540 | DOI: 10.51583/IILTEMAS | Volume XV, Issue VI, June 2026

46.

47.

48.

49.

50.

51.

52,

53.

54,

55.

56.

57,

58.

59.

60.

61.

. Navaneeth, M. S., & Siddiqui, I. (2022). How inclusive is online education in India: Lessons from the

pandemic. Socioeconomic Inclusion During an Era of Online Education, 135-155.
https://doi.org/10.4018/978-1-6684-4364-4.CH0O07

. Ndibalema, P. (2022). Constraints of transition to online distance learning in Higher Education

Institutions during COVID-19 in developing countries: A systematic review. E-Learning and Digital
Media, 19(6), 595-618. https://doi.org/10.1177/20427530221107510

Ngao, A. I, & Sang, G. (2024). How teachers enhance ICT integration practices within professional
learning communities: a qualitative study in Tanzania. Journal of Professional Capital and Community,
9(4), 377-397. https://doi.org/10.1108/JPCC-04-2023-0029

Ngao, A. I., Sang, G., & Kihwele, J. E. (2022). Understanding Teacher Educators’ Perceptions and
Practices about ICT Integration in Teacher Education Program. Education Sciences 2022, Vol. 12, Page
549, 12(8), 549. https://doi.org/10.3390/EDUCSCI112080549

Nirmani I.A.P. (2025). Barriers to digital participation in developing countries: Identifying technological,
social, and cultural obstacles to community involvement. GSC Advanced Research and Reviews, 23(2),
061-071. https://doi.org/10.30574/GSCARR.2025.23.2.0130

Nojima, K., Yoshida, R., Sato, S., Fukuda, T., Kakinuma, K. (2025). Simulation-Based Education and
Nursing  Student  Learning  Motivations: A Scoping  Review.  Cureus,  17(5).
https://doi.org/10.7759/CUREUS.84375

Novatus, P., & Mrema, K. J. (2025). Assessment of ICT Integration in Competence-Based Curriculum
in Moshi Public Primary Schools. Huria Journal of the Open University of Tanzania, 108-135.
https://doi.org/10.61538/HURIA.VI1.1631

Nsama, P., Mwale-Mkandawire, M., Lisulo, S., Hamweete, W., & Eunifridah, S. (2021). Challenges in
the Investment of ICT Infrastructure at Secondary School in Zambia, in Promoting Quality Education
Delivery. International Journal of Research and Innovation in Social Science, 05(07), 269-279.
https://doi.org/10.47772/1JRISS.2021.5709

Nur, J. (2025). The Impact of Digital Learning Tools on Students’ Critical Thinking Development. Asian
Journal of Applied Education (AJAE), 4(4), 635-648. https://doi.org/10.55927/AJAE.V414.15615
Nyirahabimana, P., Karegeya, C., Ntihabose, R., Uwineza, I., Nzabahimana, J., Mutarutinya, V.,
Mushimiyimana, H., & Nsengimana, V. (2026). Contribution of continuous professional development in
enhancing teachers’ pedagogical knowledge of teaching mathematics and science in Rwandan lower
secondary schools. Discover Education. https://doi.org/10.1007/S44217-026-01150-4

Nzilano, J. L. (2025). An investigation into the factors influencing ICT adoption and use in the
administration of secondary schools in Dar es Salaam, Tanzania. Social Sciences and Humanities Open,
11. https://doi.org/10.1016/j.ssah0.2025.101500

OECD. (2019). Going digital: Shaping policies, improving lives. OECD Publishing. Oliveira, B. R. D.
L., & Peixoto, M. (2024). Innovative Educational Technologies for Africa. International Journal of
Educational Research and Library Science. https://doi.org/10.70382/TI1JERLS.VV0618.008

Oliveira, B. R. D. L., & Peixoto, M. D. C. D. L. (2021). Street-Level Bureaucracy and Public Policies:
Analyzing Educational Policy Implementation from the Perspective of Schools and Teachers. Educagédo
Em Revista, 37. https://doi.org/10.1590/0102-4698219212

Oreku, G. S. (2021). Adopting the ICT Innovation to Administrative and Activity Procedures in a
University. Interdisciplinary Journal of Education Research, 3(2), 60—73. https://doi.org/10.51986/1JER-
2021.vV0OL3.02.07

Oreku, G. S. (2022). ICT in Education: Mapping Digital Learning Initiatives in Tanzania. Literacy
Information and Computer Education Journal, 13(1), 3684-3703.
https://doi.org/10.20533/LICEJ.2040.2589.2022.0486

Patrobas, M., J. Machumu, H., & Mtawa, N. (2023). Digital Skills and Learning in Tanzania Secondary
Schools: Students and Teachers’ Influence. https://doi.org/10.32388/QJU9PS.2

Pothong, K., Hooper, L., Livingstone, S., Atabey, A., & Day, E. (2020). The “Googlisation” of the
classroom: How Does the Protection of Children’s Personal Data Fare. AolR. http://spir.aoir.org.
Resnik, D. B. (2018). The Ethics of Research with Human Subjects. International Library of Ethics, Law,
and the New Medicine, 74. https://doi.org/10.1007/978-3-319-68756-8

Page 1651

www.rsisinternational.org



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

ISSN 2278-2540 | DOI: 10.51583/IILTEMAS | Volume XV, Issue VI, June 2026

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77,

78.

79.

. Sanusi, I. T., Oyelere, S. S., & Omidiora, J. O. (2022). Exploring teachers’ preconceptions of teaching

machine learning in high school: A preliminary insight from Africa. Computers and Education Open, 3.
https://doi.org/10.1016/J.CAE0.2021.100072

. Sarimin, T., Mahamod, Z., Senawi, A., & Nagaretnam, S. A. (2025). The Role and Challenges of School

Leaders in Enhancing the Application of Digital Technology. International Journal of Research and
Innovation in Social Science, IX(V1I1), 4379-4404. https://doi.org/10.47772/1JR1SS.2025.908000351
Sarpong. (2023). Digitalization of Education in Ghana: An Overview.
https://www.researchgate.net/publication/377255805_Digitalisation_of Education_in_Ghana_An_Ove
rview

Selemani, M., Ndume, V. A., & Kisanga, D. H. (2021). International Academic Journal of Education &
Literature Integrating ICT in Tanzania Secondary Schools: Experience of Tanzania as it Grows to Second
World Economy. https://doi.org/10.47310/iajel.2021.v02i05.010

Selwyn, N. (2021). Ed-Tech Within Limits: Anticipating educational technology in times of
environmental crisis. E-Learning and Digital Media, 18(5), 496-510.
https://doi.org/10.1177/20427530211022951

Shangali, C. R., & Mwamakula, F. (2026). Capitalising on Online Learning for Expansion of Global
Higher Education: Access, Opportunities, and Challenges in Tanzania. East African Journal of Education
Studies, 9(1), 310-321. https://doi.org/10.37284/EAJES.9.1.4407

Shayo, H. & S. V. (2025). Enhancing Teachers’ Continuous Professional Development in Tanzania:
Challenges, Strategic Interventions, and Regional Comparisons. Journal of Education and Practice.
https://doi.org/10.7176/JEP/16-7-06

Shekaoneka, L., & Arthur, W. (2024). Challenges to Effective ICT Implementation in Primary Education
Development Projects in Tanzania: A Case Study of Songea District. NG Journal of Social Development,
14(2), 266-281. https://doi.org/10.4314/ngjsd.v14i2.19

Shil, D. (2024). Role of School Leadership and Institutional Support in Promoting ICT Use Among
Teachers. Stallion Journal for Multidisciplinary Associated Research Studies, 4(1), 18-24.
https://doi.org/10.55544/SIMARS.3.1.2

Ssebanakitta, N. G., Masagazi, J. Y., Ocheng, M. K., & Stephen, K. (2026). Teachers’ Perceived
Challenges and the Uptake of E-Learning in Kampala Capital City. East African Journal of Education
Studies, 9(1), 322—-341. https://doi.org/10.37284/EAJES.9.1.4409

Swai, S. E. (2024). Utilisation of Information and Communication Technology in Teaching and
Assessment of Secondary School Students in Tanzania. Journal of Issues and Practices in Education, 16.
https://doi.org/10.61538/JIPE.VV161.1443.

Thembane, N. (2024). Navigating the Power Outages: Impact and Coping Strategies of Students in a
South African University during Loadshedding. Journal of Student Affairs in Africa, 12(1).
https://doi.org/10.24085/JSAA.V1212.4643

Twagilimana, 1., Perumal, J., Habimana, O., Dlamini, R., Ndayambaje, 1., Ojo, E., Niyibizi, E., Makalela,
L., Makda, F., & Nsabayezu, E. (2025). Exploring ICT integration among Rwandan pre-service teachers:
attitudes, barriers, and strategies. Discover Education, 4(1), 345-. https://doi.org/10.1007/S44217-025-
00777-ZITABLES/6

UNESCO. (2023). Global Education Monitoring Report 2023: Technology in education: A tool on whose
terms? Global Education Monitoring Report 2023: Technology in Education: A Tool on Whose Terms?
https://doi.org/10.54676/UZQV8501

Vitalis, P. O., Aondover, E. M., Ogunbola, O., Onyejelem, T. E., & Ridwan, M. (2025). Accessing Digital
Divide and Implications in Nigeria: The Media Dimension. https://doi.org/10.33258/birci.v8i1.8017
Wang, X., Young, G. W., Igbal, M. Z., & Guckin, C. M. (2024). The potential of extended reality in
Rural Education’s future — perspectives from rural educators. Education and Information Technologies,
29(7), 8987-9011. https://doi.org/10.1007/S10639-023-12169-7/TABLES/2

Warioba, M. M., Machumu, H., Kulunga, K., & Mtweve, L. (2022). Adoption of ICT as a pedagogical
tool in community secondary schools in Tanzania: Possibilities and Constraints. Education and
Information Technologies, 27(2), 2835-2858. https://doi.org/10.1007/S10639-021-10715-9

Warsi, L. Q., & Rani, Y. (2024). Analysis of Teachers’ Readiness in Using Digital Technology for
Students’ Learning: Problems and Potential Solutions. Human Nature Journal of Social Sciences, 5(2),
292-305. https://doi.org/10.71016/HNJSS/T32NY 040

Page 1652

www.rsisinternational.org



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

ISSN 2278-2540 | DOI: 10.51583/IILTEMAS | Volume XV, Issue VI, June 2026

¢

80. World Bank. (2017). Ghana -  Secondary  Education Improvement  Project.
https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/997201498874510564

81. Yusuf, M. O., & Balogun, M. R. (2020). Student-Teachers’ Competence and Attitude towards
Information and Communication Technology: A Case Study in a Nigerian University. Contemporary
Educational Technology, 2(1). https://doi.org/10.30935/CEDTECH/6041

82. Zhao, B. X. (2023). Educational Inequality: The Role of Digital Learning Resources. Lecture Notes in
Education Psychology and Public Media, 7(1), 634—642. https://doi.org/10.54254/2753-7048/7/2022980

83. Zhou, L., Meng, W., Wu, S., & Cheng, X. (2023). Development of Digital Education in the Age of Digital
Transformation: Citing China’s Practice in Smart Education as a Case Study. Science Insights Education
Frontiers, 14(2), 2077-2092. https://doi.org/10.15354/SIEF.23.0R095

84. Zivanayi, W. (2025). Using virtual science labs for physical science formal experiments in schools.

Cypriot Journal of Educational Sciences, 20(4), 215-228. https://doi.org/10.18844/CJES.V2014.9504

Page 1653
www.rsisinternational.org


http://www.tcpdf.org

