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Abstract: This study aimed to determine the sustainability of female teachers' digital literacy in the
post-COVID-19 pandemic period in Lagos State, Nigeria. This study adopted a phenomenology
qualitative research method. A purposive sampling technique was utilized to select ten female
participants from female public secondary school teachers in Lagos State. Semi-structured interviews
were conducted, transcribed, and analyzed using the QSR NVivo software, version 1.7.1. The study
found, among other things, that all the benefits achieved by female teachers in digital literacy during
the COVID-19 pandemic may be wasted if the challenges facing the sustainability of the skill are not
addressed. In addition, the study found strategies that the educational stakeholders can employ,
especially the government, to sustain digital literacy among female teachers during the
post-COVID-19 pandemic period. These findings imply that the education ministry should integrate
digital literacy into the national teacher education curriculum to sustain the teachers' digital
competence. School principals should advocate digital inclusion by setting up internal digital culture
policies, information and communication (ICT) committees, and ensuring regular appraisal. The
originality of this study can be found in the approach used by the researchers to seek strategies that
educational stakeholders can employ to sustain digital literacy skills among female teachers.
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1. Introduction

The unpalatable experience during the COVID-19 pandemic brought an unprecedented paradigm
shift from conventional face-to-face teaching and learning to digital learning platforms across the
globe. This sudden change disrupted educational systems, with developing countries like Nigeria
facing greater challenges. [1] reported that much of the gains recorded in education before the
appearance of the pandemic were lost, particularly within primary and secondary levels, where
learners are generally less autonomous. Schools were closed as one of the numerous measures to
protect the lives of the citizens and forestall the spread of the pandemic disease [2,3], compelling
education stakeholders to urgently seek alternative teaching and learning models.

Consequently, the transition to digital platforms became inevitable. The governments of countries
employed online teaching and learning platforms, including Zoom, WhatsApp, and Google Meet, to
ensure continuity in learning [4]. This shift underscored the need to prepare the teachers who facilitated
the teaching and learning sessions. Teachers' digital literacy not only ensures educational continuity,
but also addresses classroom concerns, including repetitive use of outdated content. In the modern
world of social digitalization, it is important for all teachers to know how to use technology [5].
However, this strategy was alien to many, especially female teachers, in the face of pressure to adapt to
new technology tools and platforms to facilitate teaching and learning. Their experience was influenced
by institutional and socio-cultural factors, which determined their level of engagement with learning
technology. In Nigeria, particularly in Lagos State, the need for teachers to develop digital literacy
skills became unavoidable when the transition to digital learning was decided. Teachers' digital literacy
enables the creation of diverse, up-to-date lesson materials, moving beyond static notes that are reused
annually.

Before the outbreak of the pandemic, digital literacy was not a prerequisite for teaching in
Nigerian public schools. Many teachers, especially females, relied heavily on traditional face-to-face
teaching methods. The sudden transition exposed their lack of preparedness and gender-based digital
literacy gaps. Studies have shown that women often report lower self-efficacy in using technology,
which can impede their willingness and ability to effectively engage with digital tools [5,6].

Digital literacy, a subfield of modern literacy, including information, network, visual, and library
literacy, is essential in today’s information and communication (ICT)-driven world [7,8]. According
to [3], digital literacy is the ability to use digital technologies to enhance conscious civic involvement
in numerous ways. It encompasses a variety of skills such as ICT literacy, media literacy, and
information management [9], thus enabling teachers to effectively access, manage, and create digital
learning content [10,11]. A digital literate teacher is expected to communicate and collaborate, solve
problems, secure data, and navigate diverse ICT platforms to enhance teaching and learning.

The spontaneous switch to online learning during the pandemic has exposed the variation in the
level of preparedness among teachers, as found by [12]. Some teachers lacked the confidence and
competencies to effectively engage in digital learning environments [2]. Therefore, digital literacy
became a prerequisite not just for relevance in the teaching profession, but for surviving and thriving
in the continuously developing educational environment [10,13].

Recognizing these gaps, the Lagos State Ministry of Education, in partnership with Microsoft,
initiated ICT training programs aimed at professional development [5]. While these efforts were
commendable, sustaining digital competencies, especially among female teachers, remains a major
concern. Factors including dual caregiving roles, societal expectations, poor institutional support,
and infrastructural deficits continue to hamper the long-term use of digital skills [14].
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Digital literacy has significantly redefined teaching roles, moving educators from being the only
source of information to facilitators of knowledge who interactively engage with students [15,16].
Due to the increasingly digital nature of daily life, basic computer skills are now expected of
everyone. This transformation necessitates an increase in a teacher’s responsibility and creative
problem-solving using digital tools [17]. Digital literacy remains a critical barrier, as many teachers
still rely on manual paperwork and resist innovation due to fear or lack of support.

Several studies have identified causes for digital literacy gaps, including a limited access to
digital infrastructure, low self-efficacy, lack of technical support, and time constraints, particularly
among female educators [5,17,18]. In addition, an overdependence on analogue methods such as
manual lesson notes and registers reduces the practicality and retention of digital skills acquired
during training.

Efforts to sustain digital literacy must address these systemic issues. Scholars propose the
establishment of a digital literacy fund for ongoing training, awareness, and infrastructure
development [13,19,20]. Creating an internal digital culture within schools where technology is seen
as part of everyday activities can improve its adoption and sustainability [17]. Additionally, bridging
gender disparities requires equal access to technologies and the opportunity to develop ICT
skills [21,22].

To foster ongoing engagement, strategies such as third-space access to technologies beyond the
classroom and continuous mentoring for female teachers are essential [23,24]. A teacher’s
comprehensive awareness of the importance of digital literacy to their teaching and learning
activities in the classrooms will not only prepare them digitally [9,18], but will also help sustain the
tempo of using the acquired 21st-century skills and promote collaborative learning among other
teachers.

Despite previous studies that highlighted the numerous benefits of digital literacy [2,25] to
education, the digital gender divide [2,5,26], the need to organise a series of digital literacy trainings
for teachers in general [27], and quality assurance [28], little has been done to understand how
trained female teachers either maintain or lose these digital competencies over time. Therefore, this
study explores the sustainability of digital literacy among female teachers in Lagos State after the
COVID-19 pandemic. It aims to determine the benefits of ICT training, identify the challenges to
sustaining digital skills, explore strategic solutions, and provide recommendations to educational
stakeholders.

1.1. Theoretical perspective

This study is anchored in institutional theory, which examines how structures, rules, and norms
become established as authoritative guidelines for social behavior [29]. The theory’s three
dimensions—political, historical, and sociological institutionalism—collectively provide a robust
framework for analyzing the sustainability of female teachers’ digital literacy in Lagos State’s
secondary schools. Below, we articulate how each dimension aligns with and informs our study’s
hypotheses:

Hypothesis 1: Benefits of ICT Training (Political Institutionalism)

Political institutionalism focuses on how policy interventions and resource allocations shape
outcomes. The Lagos State government’s ICT training initiatives (e.g., mandatory Microsoft Teams
workshops) exemplify this dimension, where top-down policies aim to reduce digital disparities.
Institutional theory predicts that such resource provision (training, infrastructure) directly enables
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behavioral change [30]. Empirical evidence supports this: studies confirm that structured ICT
training improves a teachers’ digital competence [5,31], but its long-term impact depends on
institutional reinforcement to prevent skill attrition [28]. Thus, this hypothesis tests whether
government-led training translates to sustained benefits, which are contingent on ongoing policy
support.

Hypothesis 2: Challenges to Sustainability (Historical Institutionalism)

Historical institutionalism emphasizes how pre-existing conditions, including gendered roles,
infrastructural gaps, and sociocultural norms, constrain the adoption of new practices. In Nigeria,
female teachers face dual caregiving responsibilities and a limited access to devices [6], while
schools often lack reliable electricity and internet [17,32]. Institutional theory explains why these
historical and structural barriers hinder digital literacy retention, even post-training. This
hypothesis investigates how these entrenched challenges mediate the sustainability of acquired
skills, thus aligning with findings that institutional path dependencies often undermine
technological adoption [14].

Hypothesis 3: Sustainability Strategies (Sociological Institutionalism)

Sociological institutionalism highlights the role of cultural norms and shared expectations in
sustaining change. Strategies such as subsidized laptops, blended learning policies, and school-based
"digital culture” committees reflect attempts to institutionalize digital literacy as a normative
practice [30]. Evidence suggests that schools that embed technology into everyday routines achieve
longer-term sustainability [33—35]. This hypothesis explores whether strategies that shift institutional
culture, beyond one-off trainings, can mitigate the gaps identified in Hypotheses 1 and 2.

Theoretical Contribution

While prior studies identify gender disparities in digital literacy [36], they rarely employ
institutional theory to explain why systemic barriers persist. Our hypotheses address this gap by
linking macro-level institutional actions (e.g., policies, resource allocation) to micro-level teacher
outcomes. By testing these hypotheses, we reveal how institutions, through political, historical, and
sociological mechanisms, can either enable or hinder the sustainability of digital literacy.

1.2. Research questions

i.  What are the benefits of the ICT training organized by the government for female teachers’

digital literacy in Secondary schools in Lagos State, Nigeria?

ii.  What are the challenges to the sustainability of digital literacy of female teachers in
post-COVID-19 pandemics in Secondary schools in Lagos State, Nigeria?

iii.  What are the sustainability strategies for female teachers' digital literacy in Lagos State,
Nigeria, secondary schools?

iv. ~ What recommendations can be made for further trainings in digital literacy among female
teachers in Nigeria?

2. Materials and methods
2.1. Research design

This study utilizes a phenomenological qualitative research method. According to [37], this is "an
STEM Education \Volume 5, Issue 4, 714-731
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approach for exploring and understanding the meaning individuals or groups ascribe to a social or
human problem” (p. 4). Using an open-ended semi-structured interview, a qualitative research design
allows the researcher to elicit the participants' data based on their perceptions. It allows the
researcher to ask the participants questions relating to their experiences about what happened in their
lives [38]. A phenomenological qualitative design type was chosen for this study because it allows
the researcher to take information from the participants based on their experiences to describe a
particular phenomenon [37]. The focus of a phenomenology qualitative study is to understand a
situation from the perspective of the participant's life experience [38].

2.2. Population

The population in research is the target population of interest to the researcher, which is meant to
be treated or examined [39]. The study population consisted of all female teachers in public
secondary schools, Education District V, Lagos State, Nigeria. Public schools were considered for
this study because they are owned, financed, and controlled/ managed by the government. Teachers
in Public schools are provided with specialized trainings [40] more than those in privately owned
schools. All public-school teachers in Nigeria are graduates who have been trained in the arts and
science of teaching.

2.3. Sample and sampling technique

The research sample is the statistical representation of the population of interest [39]. This study
used a purposive sampling method to select ten female teachers in five schools in District V, Lagos
State. Moreover, two female teachers were chosen in each of the five schools. The sampled teachers
met the criteria, including being from public secondary schools in Lagos and having attended at least
one training course on digital literacy as a teacher. Any female teacher who joined the public service
during the sudden outbreak of COVID-19 in 2019 were excluded from this study. Data saturation,
which is the point in data gathering when all critical issues and insights are exhausted in qualitative
research [41], was used in determining the sample size for this study.

2.4. Procedures

The study made use of a semi-structured interview protocol to elicit data from the participants.
An interview is considered appropriate when the researcher intends to understand the interviewees'
subjective viewpoint instead of generalizing it [42]. Adhering to the suggestion of [43], the
researchers ensured that the subject matter of this study was maintained. Additionally, this was
guided by the individual meaning ascribed to each of the interview questions. The interview protocol
was developed through a literature review of digital literacy frameworks [7,10] and validated by two
experts in ICT education. Pilot testing with three teachers ensured question clarity and relevance.
Each interview lasted approximately 25 minutes, totaling 250 minutes across all the participants.
Some of the interview questions in the protocol included the following:

1. Have you participated in any ICT training organized by the government? If yes, which
one(s)?

2. What skills or knowledge did you gain from the ICT training?

3. How has the training improved your teaching or professional work?

4. What challenges have you experienced in maintaining digital literacy after the COVID-19
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pandemic?

5. Are there specific tools, platforms, or technologies you find difficult to access or use
currently?

6. What strategies do you think can help ensure that female teachers stay digitally literate in the
long term?

While commenting on the significance of the observation field note in qualitative studies, [37]
noted that field notes provide rich sources of data that provide a firsthand and multimodal depiction
of the research setting in addition to the interview responses. The researchers triangulated the
findings from the interviews with the aid of observation fieldnotes, which concentrated on the
interactions of the female teachers with the individual personal computers in the staff rooms.

2.5. Data analysis

The researchers adopted a three-step thematic approach for the analysis. After conducting the
semi-structured interview with 10 female participants who were conveniently selected from among
all the teachers in the public secondary schools in Lagos state, Nigeria, the interview transcript
materials and field notes were cross-checked for completeness. [42] suggested that data checking
helps to ensure trustworthiness in qualitative data-driven exploration. The researchers adopted the
peer method to check, validate, scrutinize, and evaluate the responses [44]. Second, the researchers
transcribed and read the interviews for comparative purposes with the original audio recordings. This
assisted the researchers in generating the appropriate key themes [45]. Similarly, all related codes
were merged as a theme at this stage. Third, the researchers utilized a qualitative analysis tool, the
QSR NVivo software, version 1.7.1, to obtain the final codes. The NVivo tool was chosen because it
is simple, methodical, adaptable, and organizes the data into categories and sub-categories. In
addition, the software eased the organization of data into the appropriate themes. The coded data
were well represented with the parents' and children’s nodes.

2.6. Ethical consideration

The issue of ethics is germane to research that has to do with human beings. To bring that into
play, the trustworthiness of the data was upheld in this study. While formal ethical approval was not
obtained, the study adhered to core ethical principles: informed consent, anonymity, and voluntary
participation. The participants provided verbal and written consent after receiving a full disclosure of
the study’s purpose, risks, and benefits. Additionally, the researchers hid the participants' real names
to protect their identities. However, the alphabet was used to represent the participants in this study
for ease of recognition. Similarly, the participants were free to withdraw at any stage.

3. Results
3.1. Demographic information of participants

Table 1 presents the demographic information of the participants in this study. The ten
participants were identified with letters A to J to conceal their real identities. Regarding marital status,
all the participants are married female professional teachers in Lagos State. They are all
public-school teachers. Among them, one participant is a senior teacher who has spent 32 years in
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service, while the minimum year of experience of the participants is six years of service. Years of
working experience and age have been found to influence a secondary school teachers' digital
literacy [28]. Furthermore, two participants attended three ICT training courses, five participants
attended two training courses, and three participants attended just one ICT training course.
Meanwhile, not all of the participants have personal computers; five participants did not have one,
while the remaining five did.

Table 1. Demographic information of the participants.

SIN Marital Year of  Teaching Number of ICT trainings Ownership of Computer
Status Experience
attended
Participant A Married 10 2 No
Participant B Married 9 2 No
Participant C Married 6 1 Yes
Participant D Married 14 1 Yes
Participant E Married 15 1 No
Participant F Married 10 2 Yes
Participant G Married 9 3 No
Participant H Married 32 3 Yes
Participant | Married 15 2 Yes
Participant J Married 10 2 No

3.2. Common digital literacy training attended by female teachers in Lagos state

Figure 1 shows the type of digital literacy training attended by the female teachers in Lagos state,
Nigeria. The interview report indicates that all of the participants had training on the use of Microsoft
Teams, where they learned how to use both the synchronous and asynchronous learning modes. The
training took place during the COVID-19 lockdown. In addition, other training courses attended by
the participants included post-COVID-19 computer appreciation training and training on using ICT
for effective teaching. One of the participants shared her digital literacy training experience as
follows:

During the COVID-19 period, the Lagos State Ministry of Education collaborated with
Microsoft to train teachers to use Teams for virtual teaching and learning. The training was
made mandatory for all teachers, irrespective of the teachers' level- Participant H
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Figure 1. Digital literacy trainings attended by female teachers in Lagos state.
3.3. Benefits of ICT training to female teachers’ digital literacy

Figure 2 presents the benefits of the ICT training on a female teachers' digital literacy. From the
interviews conducted, eleven items emerged as benefits: it has allowed female teachers to be
appointed as the Education Management Information System (EMIS) officers of their various
schools; it eases database management for female teachers; it makes the collation of results easier;
the female teachers' ICT knowledge improved; it has helped to bridge the gap between genders in
digital literacy; it serves as an information source for curriculum implementation; it improves their
knowledge of education database management; it has helped female teachers to do research in their
various fields of specialization; it makes teaching and learning more effective; it improves teaching
skills; and it motivates regular trainings.

One of the participants opined that various ICT training courses organized for teachers had
helped female teachers to understand computers more, and they can teach it very well- Participant E

It has contributed dramatically by increasing a teachers' learning experience. It has improved
teaching and learning activities in public schools. We use the knowledge to collate results and
help female teachers conduct further research in their various subject areas. Through it, the
EMIS officers can manage data or information about teachers and students. It simplifies and
eases database management. Participant A
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Figure 2. Benefits of ICT training on female teachers’ digital literacy.

3.4. Challenges to the sustainability of digital literacy of female teachers in the post-covid-19
era

The study identified ten challenges to the sustainability of the female teachers' digital literacy in
the post-COVID-19 period in secondary schools in Lagos State, Nigeria. These challenges, as
presented in Figure 3, include unstable electricity (power supply), time constraints, the cost of
acquiring personal laptops, a lack of ICT equipment, a lack of internet access, a lack of an alternative
power supply, the teachers’ workload, the parents’ unpreparedness, and the school management’s
negative attitude towards ICT. In addition, the parents' unpreparedness was further categorized into
material readiness, which manifested in the lack of access to the internet and smartphones. Cognitive
readiness is another subdivision of the parents’ unpreparedness. The participants argued that parents
do not monitor their children's virtual learning, especially when nobody supervises the children. One
of the interviewees lamented how the attitude of the school leadership is posing a threat to the
sustainability of digital literacy of female teachers, especially as follows:

Principals are not even embracing the use of ICT in teaching students by not providing the
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basic things like computers and projectors, and are not ready to run on generators —
Participant D

Furthermore, Participant G submitted that there are more men in ICT than women using it. Most
female teachers go for the training but do not use it, owing to a lack of facilities, and they eventually
forget it. The schoolwork needs to encourage teachers to use their knowledge. You can't use the
projector for 40 minutes, which is a period, because others will want to take their classes too.

3.5. Sustainability strategies for female teachers’ digital literacy in the post-COVID-19 era

Figure 4 presents the proposed strategies for the sustainability of the female teachers' digital
literacy in secondary schools in Lagos State, Nigeria. Nine items were identified: motivating teachers
with rewards; monitoring knowledge use; free and unlimited access to the internet; enlightenment of
the education stakeholders; continuous training; provision of soft loans for female teachers to buy
ICT gadgets; provision of subsidized laptops for teachers; provision of solar inverters in schools to
power the ICT equipment; and the provision of ICT equipment by the government in public
secondary schools. One of the participants identified a list of strategies that can be adopted to sustain
the gains recorded in the female teachers’ digital literacy after the COVID-19 pandemic.

The government should organize more follow-up training courses for teachers to sustain the
acquired ICT skills. Provision of accessible internet facilities and access within the school
premises, in particular. Provide soft loans for acquiring a laptop/ gadget, especially for female
teachers. In an ideal situation, each teacher should be given a free laptop. Female Teachers
should be determined and more committed to using the knowledge. There should be monitoring
of the use of digital knowledge, especially by school managers. Similarly, there should be
rewards for outstanding digital literate teachers- Participant H
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Figure 4. Sustainability strategies for female teachers’ digital literacy in the post-covid-19 era.
4. Discussion

This paper examines the sustainability of female teachers' digital literacy in post-COVID-19 in
Nigeria. In this study, it was found that female teachers benefited from various ICT training courses
organized by the government, especially during the COVID-19 period. It has immensely contributed
to digital literacy among female teachers in Secondary schools in Lagos State, Nigeria. These
findings align with a related study by [46], which found that a teachers’ digital literacy will enable
them to use digital technologies to enhance their teaching. By so doing, learning will be more real to
the learners, and their sustained interest and attention will be achieved.

Furthermore, the study also identified the institutional and individual challenges to the
sustainability of digital literacy for the female teachers in the post-COVID-19 pandemic period.
These findings agree with [2], which found that a teachers' lack of interest in online teaching is
basically due to a lack of access to materials or gadgets, internet access, and motivation.
Similarly, [15] found that all the challenges facing digital literacy are from three groups: the
institution, the teachers, and the students.

The challenges related to facilities and equipment are institutional, while the lack of interest is a
teacher-related challenge, and the lack of time for students to study ICT is student-related. However,
the historical institutionalists believe that the environment in which individuals were brought up
affects their attitudinal disposition. It is the institution's duty, irrespective of the approach adopted, to
create an enabling and creative environment for the sustainability of any good initiative [33,34].
Edeh, et al. [36] found that there still needs to be more digital literacy on the part of the two genders.
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It also aligned with [47], which found that financing digital literacy programs is a big burden on the
organizer. Hiring more qualified trainers to facilitate the training session is a great challenge, which
affects the continuity of the program. In their studies [48,49], researchers found that there was a
sharp increase in the level of anxiety and depression among teachers, especially females, during the
pandemic due to their job demands. Transitioning from face-to-face teaching to online learning
required them to develop their digital literacy skills and acquire devices. These findings aligned with
a related study by [46], which highlighted that a lack of confidence and insufficient knowledge, time,
and tools constituted the major barriers to achieving and sustaining a teachers’ digital literacy.

To overcome the challenges to the sustainability of the female teachers’ digital literacy, this study
found sustainability strategies for the female teachers' digital literacy in secondary schools in Lagos
State, Nigeria. One identified strategy is providing follow-up training courses for the female teachers,
in particular, on emerging digital literacy skills. A digital literacy training proposal should be drafted
by the relevant agency or group of agencies and must be made feasible. As part of their
contribution, [11] came up with a digital literacy training proposal for teachers to be competent. This
agrees with the finding of [23], which studied the use of digital literacy tablets that were pre-loaded
with different applications and were given to selected families to see how they used them.
Researchers found that self-regulation, collaboration [50] and regular workshops on how to use
technology will improve and keep up digital literacy skills. This aligns with the findings of [7]; when
teachers were interviewed, they said they needed hands-on training courses on the ideal and effective
ways of using digital technologies for teaching and learning activities. In addition, [28] reported that
monitoring the individual digital competence of teachers will contribute more to the sustenance of
digital literacy among female teachers in schools. This implies that efforts should be made to
institutionalize internal and external measures to keep an eye on the development of the female
teachers’ digital literacy and sustain the ones already acquired by them before and during the
COVID-19 pandemic. It is also worth noting that the improvement of digital literacy skills should
not be limited to the teachers; the students' digital knowledge should also be given adequate
consideration and attention [11].

Furthermore, the government should provide digital literacy centers where all teachers and
students will have unrestricted access. In the study conducted by [7], teachers suggested the
establishment of a digital literacy library, which teachers should be given free access to. By so doing,
teachers will have access to media and self- learning equipment and facilities.

5. Limitations

This study has its own limitations, among which is the use of a convenient sampling technique to
choose the participants. This method may have left out some experienced female digital literacy
teachers. In the same way, the problems that have been found that make it hard for female teachers to
keep up their digital literacy skills may need to be more related to the subject matter after the
problem has been solved. In addition, a qualitative research design is usually criticized for being
subjective. Therefore, another study that uses a quantitative design could be conducted for
comparison and confirmation of the findings of this study. The study did not seek formal ethical
committee approval, which represents a methodological limitation. Future research should ensure
adherence to institutional ethical review processes. The absence of comprehensive
socio-demographic data on the participants restricts the ability to contextualize findings across
diverse subgroups within the study population.
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6. Recommendations

Based on the findings of this study, the following recommendations are made:

i.  The government should subsidize the purchase of ICT gadgets for female teachers to
motivate them to use the digital literacy skills they acquired, especially during the COVID 19
pandemic. This could be combined with a soft loan to help obtain the gadgets.

ii.  Principals of secondary schools should set up a committee to monitor the use of the acquired
digital skills by supporting and helping female teachers proffer realistic solutions to their
technology challenges.

iii.  The use of a reward system by the government for female teachers can be considered. This,
without any iota of doubt, will create healthy competition in the use of digital skills in
schools. The reward should be made known to other teachers to also motivate them. The
reward should involve both material and non-material rewards (recognition).

iv.  The government should continue to organize training courses to sustain digital literacy among
female teachers. The training courses should be scheduled regularly, though periodic. The
training could be domesticated to each school to reduce the cost and rigor of teachers moving
from one place to another.

v.  Since schools have returned to classrooms for face-to-face teaching and learning, blended
learning can be introduced. The introduction of blended learning will serve as one of the best
means of refreshing the digital knowledge of female teachers and their students.

7. Conclusions

This study has made a big difference in balancing the digital skills of men and women in the 21%
century. Industry 4.0 comes with a strong belief in the digitalization of teaching and learning
activities through the Internet of Things. The study found that if female teachers learn just a little bit
more about technology, then the difference between men and women in technology can be lessened,
if not eliminated. This study found several problems that are making it hard for female teachers to
keep up with digital literacy in the time after the COVID-19 pandemic. Additionally, the study put all
the suggested strategies together to assist female teachers, no matter where they are during the
COVID-19 pandemic.

Implications for secondary school leadership

The ministry of education should integrate digital literacy into national teacher education policies
and professional development frameworks to ensure long-term digital competence. In addition, the
government should establish a digital literacy fund to continuously support teacher training courses,
infrastructure development, and an equitable access to digital tools. Additionally, it implies that the
government should encourage policy frameworks that promote blended learning across secondary
schools to maintain and apply digital competencies post-pandemic. Admission and staffing processes
should consider gender equity in training opportunities, with special support for female educators
balancing multiple roles. Moreover, school principals should champion digital inclusion by setting
up internal digital culture policies, ICT committees, and regular audits on technology use.
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