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ABSTRACT

The purpose of this research was to assess the relationship between teacher digital literacy and integration of information communication technology in teaching among government primary schools in Garissa. This study employed mixed methods using pragmatism paradigm and concurrent triangulation design. It targeted individuals included 314 teachers, 1 Sub-County ICT officer, 30 headteachers and 30 ICT Heads of Departments. Using the formula suggested by Yamane, the study obtained a sample of 194 respondents from the teachers while purposive sampling was used for key interview informants. The study used stratified proportionate sampling to determine the number of teachers to get from each school while systematic sampling was used to identify the teacher to participate on the research data collection. The study purposively selected all the 30 Heads of ICT Department, 30 headteachers along with 1 Sub-County ICT officer as Key interview informants. The study collected quantitative data using questionnaire and interview guides. Expert opinion, face validity and content validity were used to test the questionnaire for validity while reliability was measured using Cronbach’s Alpha at 0.7 threshold. Quantitative data was analyzed to yield descriptive statistics and also Pearson correlation coefficient. Qualitative data analysis using verbatim. The findings indicated existence of an association between digital literacy and integration of information communication technologies in teaching among government primary schools in Garissa. The research recommends that; a differentiated training of teachers on digital literacy is necessary while educational stakeholders can introduce and strengthen Digital Professional Learning Community (DPLC) with scheduled activities. The study implies that improving teacher digital literacy is essential for effective ICT integration in teaching, especially in under-resourced areas like Garissa. It highlights the need for targeted training, peer mentorship, and support from education stakeholders to build teachers' digital skills and foster collaborative learning environments.
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[bookmark: _Toc203730622]Background of the Study
Digital literacy has developed a global networked world of increasing intellectual and technological progress (Ng, 2012). This growing importance of digital literacy compelled the education community to prioritize these competencies from a young age, particularly in primary schools (UNESCO, 2018). Newton and Rogers (2011) argue that with the burgeoning rate of information growth, schools can no longer continue to exist as they did with the only mission of serving as knowledge exchange institutions. Instead, they must conform to a new reality where information is the source of knowledge (Bingimlas, 2009). Similarly, Erstad and Voogt (2018) note that 21st-century learning must surpass the presentation of content to equip students with competencies required to access, interpret, and produce information using digital technology. For this reason, primary schools should invest in information and communication technology (ICT) in an effort to render learning effective, continuous, and meaningful (Krumsvik, 2014; OECD, 2021).
Erwin and Mohammed (2022) highlight that teachers' proficiency in the usage of virtual tools considerably impacts their capability to integrate ICT into classroom activities. Instructors who acquire expert development targeted on digital technology mostly uses ICT successfully in teaching. There is need for teachers to broaden virtual capabilities to put together students a world driven by technology. This corroborates assertions of Bingimlas (20009) that instructors who embody virtual technology can foster collaborative mastering environments. 
This has been witnessed across the globe, especially in developed economies such as Germany, where Eickelmann, Drossel and Heldt  (2021) posit that effective ICT integration in study room pedagogy is related to ongoing expert development and help for teachers. In France, the Ministry of education has released several programs to decorate teachers' digital skills. Karsenti, Dumouchel and Collin (2020) assert that instructors' self-assurance in the usage of virtual equipment positively impacted application of ICT in teaching activities. 
In Sub-Saharan Africa, many instructors have not yet included ICT into their everyday study room coaching. In Nigeria, Ogegbo (2023) assert that majority of teachers often use technology in their everyday classes and this is without delay inspired by using instructors' digital literacy. Despite those demanding situations, pretty a number of number one colleges have included ICT in curriculum and countries along with Ghana have initiated programs geared toward growing instructors' virtual capabilities. In Rwanda, the one computer per toddler initiative has aimed to equip teachers with virtual literacy, leading to progressed ICT integration (Munyengabe, Yiyi, Haiyan, & Hitimana, 2017). Uganda and Tanzania have also made efforts to enhance instructors’ virtual literacy competences, spotting their important position in successful ICT integration (Kalinga, 2024; Kidega, Awila, Kargbo & Luyeye, 2023). 
In Kenya, despite concerted efforts to integrate ICT in primary schools’ curriculum to improve classroom pedagogy, its integration has not been powerful. In line with the Ministry of education (2021), 21.1% of teachers apply combine ICT in their everyday classes. In government primary schools within Garissa Township Sub-County, state of affairs isn't one of a kind with many instructors still unable to apply ICT in coaching sports. A research survey done within Garissa County, Mwaniki, Nyamu and Waititu (2024) established that, regardless of growing popularity of digital tools' importance in contemporary schooling, research from the last three years display that only a low percentage of teachers actively apply ICT in classrooms. The survey similarly determined that less than 30% of teachers in Garissa Sub-County incorporate ICT equipment into their coaching practices. To mitigate those demanding situations, the Ministry has brought education programs to equip teachers with digital talents. However, a whole lot is yet to be done to interrogate extent to which teachers’ digital capabilities have an impact on integration of ICT in education in government primary schools.
[bookmark: _Toc203730623]Statement of the Problem
Teacher has a crucial role for successful application of ICT in teaching activities in government primary schools. As a result, Kenyan vision 2030 places a strong emphasis on application of ICT in learning institutions to address issues such as inadequacy of trained teachers in ICT, negative perception on application of ICT in teaching and transition of content based to competency-based curriculum.  However, in government primary schools in Garissa Township Sub-County, situation differs significantly on rate of adoption of learning digital tools among primary school teachers within Garissa Township, with many teachers encountering challenges in incorporating technology into their classroom pedagogy (Mwaniki et al., 2024). This is attributed significant deficiency in digital literacy among teachers within Garissa Township (Mwaniki et al., 2024). Such is raising concerns on teachers’ ability to apply ICT tools in teaching considering that teachers depend on cyber support services to complete ICT activities, conduct internal examination analysis, preparation of schemes of work and registration of students for national examination.  Although empirical research has associated teachers' digital abilities with application of ICT in teaching among primary government schools, most of the studies have contextual and conceptual gaps; highlighting urgent need for further exploration in this area.
Aim of the Study
The aim of the study was to assess the relationship between teacher digital literacy and the integration of information communication technology (ICT) in teaching among government primary schools in Garissa.
[bookmark: _Toc203730625]Objectives of the Study
To determine teacher digital literacy and integration of ICT in teaching in public primary schools in Garissa Township Sub-County.
[bookmark: _Toc203730627]Hypothesis
The study tested the hypothesis:
Ho : There is no significant relationship between teacher digital literacy and integration of ICT in teaching in public primary schools in Garissa Township Sub-County.
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[bookmark: _Toc203730629]Theoretical Framework
The study was anchored on the Digital Capabilities which  stresses importance of structured and methodical approach to developing digital skills. This holistic understanding of digital literacy was essential for teachers who aimed to equip students for a digitally-driven future. By leveraging ICT tools, teachers might develop adaptive learning school environments that cater for personalized learner needs, fostering enhanced involvement as well as retention of learners. Moreover, the principle of “collaborative learning” is paramount in ICT use in education. It encourages application of digital tools for cooperative projects or communication among students, thereby enhancing social learning and teamwork skills essential for 21st century. The merging of these principles facilitates an educational ecosystem where technology is an enabler of innovative teaching practices. This theory was relevant in schools since schools can adopt project-based learning approaches that involve the use of ICT, allowing students to engage with real-world problems through digital means. Furthermore, assessing students’ digital competencies through formative evaluations can provide teachers with valuable insights into their progress and areas needing improvement. Thus, the digital competency theory serves as a critical framework for understanding the incorporation of ICT in classroom teaching methods in schools.
Empirical Review
Digital literacy entails capacity to find, analyze, produce as well as disseminate data while utilizing different digital technologies (Redecker, 2017). This set of skills is critical for teachers, who must navigate various tools and platforms to facilitate learning effectively.  More so, investing in improvement of teachers' digital competences is essential for nurturing digitally literate learners and ensuring the relevance and effectiveness of primary education during current digital era (Chigona & Chigona, 2014). As noted by Hobbs (2010), teachers proficient in information and data literacy possess the skills to critically evaluate, analyze and utilize a vast array of digital information and materials to promote teachers learning methodologies. This has been widely supported by research which largely associated teachers’ digital with use ICT in teaching activities (Sadaf & Johnson, 2017). 
For instance, United State of America (USA), Ertmer and Ottenbreit-Leftwich (2010) establishes a significant relation between teachers’ adoption of ICT tools and competencies on use of technological tools, fostering an interactive and engaging learning environment (Nguyen & Habók, 2024). As noted by Bingham and Xiao (2020), the successful adoption of ICT in these regions correlates strongly with readiness of teachers together with confidence in applying technological instructional materials. In Mexico, research carried out by Hernández, Rivera and López (2021) found that Mexican teachers in urban areas tend to have higher digital competencies due to increased access to training programs and resources. A study by Kalinga (2024) revealed a positive correlation between technological literacy and frequency of ICT use in learning practices. Kalinga (2024) argue that a more standardized digital literacy curriculum is necessary to bridge the competency gaps that hinder widespread ICT integration. 
In Sub-Saharan studies underscore crucial responsibility of teacher literacy in this digital transformation. For instance, a study conducted in Tanzania by Fulgence (2020) found that the ICT policies have fostered efforts to enhance digital literacy among teachers. Meanwhile, study conducted in Botswana. Kgosiemang (2016) found that teachers with stronger digital literacy display more confidence in improving student learning outcomes. A study conducted in Uganda by Kidega et al. (2023) also found that teachers who receive ICT training exhibit a positive outlook towards technology integration. 
In Kenya, Opicho,  Imonje and  Chepkonga (2025) assert that teachers who possess higher digital literacy levels promote interactive as well as student-centered learning (Mwangi, 2024). Within Garissa Sub-County, Mwaniki, Nyamu & Waititu (2024) revealed that, though important, teachers in Garissa Sub-County often lack advanced digital skills, limiting their ability to integrate ICT effectively in classrooms. However, Mwaniki et al. (2024) found that successful ICT integration in Garissa’s schools depends heavily acquisition of more ICT resources for teaching and learning which interpret to need for extensive digital literacy. 
[bookmark: _Toc203730645]RESEARCH METHODOLOGY
[bookmark: _Hlk529809460]The research employed pragmatism paradigm because it applied both qualitative as well as quantitative approaches to best analyze the questions of research. It adopted concurrent triangulation design where quantitative data was gathered together with qualitative data. The study targeted 314 teachers, 30 Heads of ICT Department, 30 headteachers along with 1 Sub-County ICT officer. 
The formula suggested by Yamane was used where to obtain a sample form the teachers. This formula was  
where: n=Sample size; N=The population size; e=the margin of error set at   0.05
 =respondents.
The study used stratified proportionate sampling to determine the number of teachers to get from each school while systematic sampling was used to identify the teacher to participate on the research data collection.The study purposively selected all the 30 Heads of ICT Department, 30 headteachers along with 1 Sub-County ICT officer as Key interview informants (KII).
Data was collected using questionnaire filled by teachers and an interview guide for IT department heads and IT Sub-County Director, while data from pupils was collected using focus group discussions guide.
In this study, face validity, content validity and expert opinion were ued to test the questionnaire for validity. Reliability of the instruments was tested with use of Cronbach's Alpha approach at 0.7 threshold.
Quantitative data analysis was used to produced descriptive statistics whereas inferential analysis produced Pearson Correlation Coefficient for establishing existence of relationship between teacher digital literacy and integration of ICT in teaching in government primary learning institutions. Statistical Package for the Social Sciences (SPSS) Version 30assisted in analysing the quantitative data. Qualitative data was analysed thematically involving in-depth understanding from the voices of key informants in form of narration. 
[bookmark: _Toc203730665]RESEARCH FINDINGS AND DISCUSSIONS 
[bookmark: _Toc203730667]Response Rate
The study sampled; 30 headteachers, 143 teachers, 1 Sub-County ICT Director and 30 Heads of departments that were sampled for investigation. Out of this number, 18 headteachers responded, 30 HODs, 1 Sub-County Director as well as 135 teachers responded. This translated to response rate of 90.00% (18) of headteachers, 94.41% (135) teachers, Sub-County ICT Director as well as all HODs which was 100% (30) response making a total response rate of 94.85% (184) participants which was adequate to provide objective findings.  Majority of headteachers, 15(83.33%) were of male as 3(16.67%) were female headteachers only contributed for (3) for those headteachers who participated in research. Among teachers 82(60.74%) were male while female made 53(39.26%). Also, Sub-County ICT Director was a male while for HODs 17(56.67%) were male but for females HODs were 13(43.33%).  In total there were 115(62.50%) male and 69(37.50%) were female.
Results indicated that, for headteacher, 5(27.78%) were diploma holders, 10(55.56%) had Bachelor of Education Degrees, 3(16.67%) had post graduate qualification. The ICT Director who participated held a degree qualification as level of educational attainment. On the other hand, 33(24.44%) of teacher had PTE certificate, 42(31.11%) had Diploma in Education, 50(37.03%) had Bachelor Degree in Education and 10(7.41%) had post graduate qualification contributed. Also, there were 7(23.33%7) of HODs who had a PTE certificate, 9(30.00%) had a Diploma in Education, 12(40.00%) had a Bachelor Degree in Education whereas 2(6.67%) of HODs held a post graduate degree.
[bookmark: _Toc203730671]Integration of ICT in Teaching in Public Primary Schools
The study assessed the status of ICT integration in learning among government primary learning institutions in Garissa township Sub-County to produced Table 1
[bookmark: _Toc203712267]Table 1: Status of Integration of ICT in Teaching in Public Primary Schools
	STATEMENTS 
	
	SA
5
	A
4
	U
3
	D
2
	SD
1

	In my school, I always use ICT while developing schemes of work and lesson plans
	F
%
	29
21.48
	30
22.22
	8
5.93
	28
20.74
	40
29.63

	I understand how to assess my learners using digital or ICT tools
	F
%
	14
10.37
	13
9.63
	6
4.44
	30
22.22
	72
53.33

	I have the ability to use of internet to share notes and assignments with my learners
	F
%
	30
22.22
	61
45.19
	10
7.41
	18
13.33
	16
11.85

	I know how to use digital tools to track the academic progress of my learners
	F
%
	12
8.89
	17
12.59
	6
4.44
	36
26.67
	64
47.41


Key: SA-Strongly Agree A-Agree U-Undecided D-Disagree SD-Strongly Disagree, F- Frequency, %- Percentage
Source; Researcher, 2025
Based on the results, 29(21.48%29) strongly agreed, 30(22.22%) agreed, educators who remained undecided contributed for only 8(5.93%), 28(20.74%) disagreed while majority of teachers contributing for 40(29.63%) strongly disagreed. Teachers were also examined on issue of assessing leaners using digital tools on whether teachers understand on how to assess learners. As 14(10.37%) strongly agreed that they are able, 13(9.63%) agreed, 6(4.44%) were undecided, 30(22.22%) disagreed while 72(53.33%) strongly disagreed they are able to use digital tools or normally use digital tools to test learners. 
On the statement that teachers have ability to use internet to share notes and assignments with learners 30(22.2%) strongly agreed, 61(45.19%) who formed majority of teacher participants agreed, 10(7.41%) were undecided, 18(13.33%) disagreed while 16(11.85%) strongly disagreed. For teachers, 12(8.89%) strongly agreed, 17(12.59%) agreed, 6(4.44%) of primary school teachers remained undecided, 36(26.67%) disagreed whereas a majority of teacher participants at 64(47.41%) strongly disagreed. 
From these observations it can be deduced that Status of ICT integration in learning is not yet adequate to expected standards in primary public schools whereby the major leading cause is lack of adequate ICT resources and inadequacy of skills among teachers on application of ICT in learning. These findings are supported by a study one in Ilala Tanzania by Mbawala & Lestari, (2024) who observed that primary schools had reported that lack of adequate devices together with inconsistencies on internet connections were leading barriers to application of ICT in teaching.  
Based on qualitative results, it was noted that among barriers that limit full application of ICT in learning among primary school teachers is lack of adequate ICT resources such as internet, projectors as well as screens that can be used during lesson delivery. It was evident that inadequate skills and teachers ICT knowledge is a challenge to effective application of ICT tools in teaching and learning activities. These findings also correlate with quantitative findings among teachers and ICT Heads of Departments where it was revealed that teachers strongly disagreed that they have an ability to assess learners using digital tools. It was realized that educators in government primary learning institutions can highly embrace use of technology in teaching as well as learning when adequate training on use of ICT is made among teachers as well as educational stakeholders ensuring that there is adequate supply of ICT resources to schools. 
[bookmark: _Toc203730673]Teacher Digital Literacy and Integration of ICT in Teaching
Teachers participated in questionnaires to bring an insight on association between teacher digital literacy and application of ICT in teaching. The finding were recorded in Table 2. 
	[bookmark: _Toc203712269]Statements 
	
	SA
5
	A
4
	U
3
	D
2
	SD
1

	In class, teachers often select and implement digital tools as a strategy for enhancing learning 
	F
%
	11
8.15
	8
5.93
	3
2.22
	37
27.41
	76
56.30

	Teachers understand how to adopt digital tools while delivering lessons
	F
%
	34
25.19
	27
20.00
	8
5.93
	28
20.74
	38
28.15

	Teachers know how to design interactive learning materials in class
	F
%
	40
29.63
	30
22.22
	7
5.19
	32
23.70
	26
19.26

	Teachers have improved ICT integration in my teaching since teachers know how to use variety of digital tools
	F
%
	25
18.52
	46
34.07
	10
7.41
	30
22.22
	24
17.78

	Teachers’ competency to use digital tools has made it easy for to integrate ICT in daily academic activities
	F
%
	27
20.00
	32
23.70
	6
4.44
	50
37.04
	20
14.81

	What is your view on the statement that teacher digital literacy has an influence on teachers’ ICT integration in teaching?
	F
%
	81
60.00
	40
29.63
	4
2.96
	5
3.70
	5
3.70


Table 2: Relationship Between Teacher Digital Literacy and Integration of ICT in Teaching
Key: SA-Strongly Agree A-Agree U-Undecided D-Disagree SD-Strongly Disagree, F-Frequency, %- Percentage
Source; Researcher, 2025
Teachers’ response on often selecting and implementing digital tools in class as one of the strategies for enhancing learning in primary schools attracted only 11(8.15%) of teachers to strongly agree, 8(5.93%) of teachers in primary schools agreed, 3(2.22%) remained undecided, 37(27.41%) disagreed whereas 26(56.30%) strongly disagreed. On claim that they had been an understanding on how to adopt digital tools while delivering lessons in class, 34( 25.19%) strongly agreed, 27(20.00%) agreed, 8(5.93%) were undecided, 28(20.74%) disagreed while 28(28.15%) strongly disagreed. On whether teachers know how to design interactive learning materials in class whereby 40(29.63%) of teachers strongly agreed with the statement, 30(22.22%) agreed, 7(5.19%) remained undecided, teachers who disagreed were 32(23.70%) whereas 26(19.26%) strongly disagreed. On claim that  they have improved on ICT integration as a result of being able to use variety of digital tools,25(18.52%) strongly agreed, 46(34.07%) agreed, 10(7.41%) remained undecided, 30(22.22%) disagreed ,24(17.78%) strongly disagreed. On whether their competency on use of digital tools has made it easy to integrate ICT in teaching, 27(20.00%) strongly agreed that it has enabled delivery of academic activities, 32(23.70%) agreed, educators who remained undecided were 6(4.44%) while 50(37.04%) disagreed and 20(14.81%) strongly disagreed. On statement that teacher digital literacy has an impact on teachers’ ICT application in teaching where high numbers of educators, 81(60.00%) strongly agreed, 40(29.63%) agreed, 4(2.96%) of primary school educators remained undecided, 5(3.70%) disagreed while 5(3.70%) of teachers strongly disagreed.  
Therefore, digital literacy of teachers is a necessary requirement to be able to realize effective application of ICT devices in teaching. Thes findings concur with research by, Hobbs (2010) indicates that teachers proficient in information and data literacy possess the skills to critically evaluate, analyze and utilize a vast array of digital information and materials to promote teachers learning methodologies. 
[bookmark: _Toc203730674]Inferential Analysis 
[bookmark: _Hlk206086580]The study assessed the hypothesis
Ho: There is no significant relationship between teacher digital literacy and integration of ICT in teaching in public primary schools in Garissa Township Sub-County
In that case, the study sought to establish existence of any association between teacher digital literacy on application of ICT in teaching, Karl Pearson associations, where Table 3 was produced.
[bookmark: _Toc203712272][bookmark: _Hlk206086618]Table 3: Pearson Correlation Results on Teacher Digital Literacy and Integration of ICT in teaching
	Correlations

	 
	 
	Integration of ICT in teaching
	Teacher Digital Literacy

	Integration of ICT in teaching
	Pearson Correlation
	1
	.450**

	
	Sig. (2-tailed)
	
	.000

	
	N
	135
	135

	Teacher Digital Literacy
	Pearson Correlation
	.450**
	1

	
	Sig. (2-tailed)
	.000
	

	 
	N
	135
	135

	**. Correlation is significant at the 0.01 level (2-tailed).


 Based on the results, at  level of significance, probability value (p-value) was 0.00(that is <0.01) while r = 0.450 to mean that there was moderate significant relationship between Teacher Digital Literacy and Integration of ICT in teaching. This was because p-value (<0.01) was less than threshold of 0.05 to imply significance and r = 0.450 was between 03. And 0.6 to imply moderate relationship. Accordingly, the null hypothesis was rejected to imply that there was significant relationship between teacher digital literacy and integration of ICT in teaching in public primary schools in Garissa Township Sub-County. This confirms the findings in the study by  Kalinga (2024) which revealed a positive correlation between technological literacy and frequency of ICT use in learning practices. More so, Kgosiemang (2016) found that teachers with stronger digital literacy display more confidence in improving student learning outcomes while Kidega et al. (2023) also found that teachers who receive ICT training exhibit a positive outlook towards technology integration. Furthermore, Ertmer and Ottenbreit-Leftwich (2010) establishes a significant relation between teachers’ adoption of ICT tools while Bingham and Xiao (2020) found that the successful adoption of ICT correlates strongly with readiness of teachers together with confidence in applying technological instructional materials (Hernández et al.; 2021). In support, Opicho et al.  (2025) explained that teachers who possess higher digital literacy levels promote interactive as well as student-centered learning (Mwangi, 2024). While Mwanik et al. (2024) found that successful ICT integration in Garissa’s schools depends heavily on continuous digital literacy training.
[bookmark: _Toc203730687]
CONCLUSIONS AND RECOMMENDATIONS
[bookmark: _Toc203730694]Conclusions 
The study concludes that there is a significant relationship between Teacher Digital Literacy and Integration of ICT in teaching. This was because p-value (<0.01) was less than threshold of 0.05 to imply significance and r = 0.450 was between 03. And 0.6 to imply moderate relationship. This means  where teachers are having digital skills on application of ICT devices on integrating such tools into learning, there are higher chances of such teachers applying ICT resources in classroom. Research outcomes also suggest that application of ICT in learning especially classroom activities has gained a lot of significant in improving teachers’ pedagogical skills that promotes learners learning outcomes. In Kenya, Garissa Township Sub-County in particular, capacity building programs such as Digital Literacy Program (DLP) have targeted at alleviating use of ICT in primary school teaching.  However, success of such programs heavily relies on digital literacy among government primary school educators
[bookmark: _Toc203730696]Recommendations for Practice
Investigation recommends for a differentiated training of teachers on digital literacy by the Ministry of Education together with Teachers Service Commission because younger teachers are more comfortable with ICT compared to older teachers therefore creating a need for differentiated training as well as support mechanisms tailored to different levels of experiences. 
5.3.2 [bookmark: _Toc203730697]Recommendations for Further Research
Future studies may include pupils’ views on how ICT use in classrooms influence pupils learning experiences, motivation and learning outcomes. Research may be done on readiness and capacity of teachers to integrate emerging technologies such as Artificial Intelligence, Coding and robotics in primary school curriculum.

[bookmark: _Hlk197682619][bookmark: _Hlk180402183][bookmark: _Hlk183680988][bookmark: _Hlk197351200][bookmark: _GoBack]Disclaimer (Artificial intelligence)
Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
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