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Teachers’ ICT implementation is of growing importance in classrooms; currently, technology has become an essential ingredient 

of teachers’ practice. The study explores the implication of teachers’ competencies on ICT implementation in universities. The 

empirical literature has established a considerable research gap despite teachers’ competencies being critical in ICT imple- 

mentation. The study presents a university survey in Kenya on 475 teachers exploring the implication of teachers’ ICT com- 

petencies on ICT implementation and teachers’ skills and knowledge. The descriptive statistics results indicated a mean of 4.279 

and a Spearman correlation of 0.618 between teachers’ competencies and use of software tools, implying that teachers’ level of 
competencies increases as they use and employ software tools when teaching. The chi-square test statistic indicated results of 

288.498 and a significance of P < 0.005. The P value is less than the chosen significance level α � 0.05, which checks for in- 

dependence on the teachers’ competencies on ICT implementation. Therefore, implying that the null hypothesis was rejected at 
the 5% level of testing. The conclusion was that there is significant evidence that teachers’ competencies significantly influence ICT 

implementation. Therefore, this study forms a foundation informing all universities stakeholders on their responsibility to support 

teachers in implementing technology in their instruction. 

 

 

 

1. Introduction 

Information Communication and Technology (ICT) 

implementation in universities has recently gained mo- 

mentum due to the technological revolution and advance- 

ment of the Internet as the medium of communication [1]. 

Therefore, ICT implementation has attracted the interest of 

institutions of higher learning, teachers, and the corporate 

sector. Technology has greatly transformed higher education 

in the 21st century. According to Ogegbo and Aina [2], the 

world is currently in the ICT era; thus, information is no 

longer restricted by time-space and channel. Information 

Communication Technology (ICT) Implementation in ed- 

ucation has created a robust classroom environment that has 

transformed teaching and learning. Teachers and learners 

apply knowledge in an active, self-directed, and constructive 

way [3]. Teachers play an essential role in the effective 

implementation of one-to-one initiatives, and they bear the 

responsibility of implementing ICT in the classroom. 

Therefore, there is a need to investigate teachers’ compe- 

tencies since overall, teachers integrate ICT into the school. 

The playing field between student and teacher should be 

leveled. If there is no ICT integration, there will be a wide 

generation gap; thus, the importance of this research is to 

ascertain the teacher’s competencies as an influencing factor 

in ICT implementation. 

Mavrina and Mingaleva [4] indicate various ICT in- 

terventions in education at institutional, national, regional, 

and global levels, thus making it easy for ICT to improve the 

quality of teaching and learning, increasing education ac- 

cessibility, enhancing social equity, and cultivating inclusive 

knowledge society across the world. Similarly, Teacher 

Education for sub-Saharan Africa (TESSA) is a well-tailored 

program creating multimedia resources for sub-Saharan 

teachers and teacher educators. The program has made a 

milestone by introducing BBC radio programs that debate 

teachers’ roles and responsibilities in improving their skills 

and acted as a tool kit for education planners and 
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stakeholders in designing open and distant learning for 

tutors in Africa. ICT implementation is a revolutionary tool 

that has brought meaningful changes in teaching method- 

ologies. Technology has contributed immensely towards 

learner-centered teaching methods [5,6]. 

Teachers’ competencies on ICT in the 21st century re- 

quire a regular update on knowledge and skills to be in 

tandem with the technology dynamic to implement it in 

classroom instruction. Collaboration in ICT Knowledge and 

integration is paramount for the teachers and students to 

navigate the large amount of information needed to ac- 

complish complex tasks in the world economy [7]. Many 

developing countries are pressurized to implement ICT in 

teaching and learning to cope with the skills and knowledge 

needed in the 21st century [8]. However, the key challenge 

facing education institutions globally is curriculum trans- 

formation to equip learners with the relevant skills needed in 

the 21st century [9]. Further, despite addressing the teachers’ 

initial anxiety of getting involved in technology, technical 

support has still been a challenge; however, teachers are 

advised not to be discouraged by technological failure they 

do not comprehend [10]. 
Teachers need to be equipped with relevant ICT com- 

petencies, including software with specific applications apart 

from word processors, data processors, and spreadsheets; the 

Statistical Package for the Social Sciences (SPSS) analyzes 

data, thus enhancing output. Therefore, increasing learners’ 

learning experience can access their learning through 

community education, cultural diversification, and global- 

ization, ensuring no boundary in place and time. Thus, 

knowledge is student-centered [11]. Further, ICT provides 

tools needed in the “Information Knowledge Society”; 

therefore, teachers are compelled to digitally integrate ICT in 

instruction to empower their students in the 21st century. 

ICT enables collaboration, creation, storage, and dissemi- 

nation of knowledge and resources worldwide [6]. There- 

fore, with the increasing demand for ICT skills, education 

institutions must provide learners with essential roles in 

knowledge dissemination in the current digital world [12]. 

Teachers’ competencies are critical influencers on ICT 

implementation in institutions of higher learning, as re- 

ported by Yang [13]. Similarly, Agarwal [14] posits that 

training gaps aided by administrators are viewed as an 

obstacle towards ICT implementation. Storte et al. [15] have 

categorized ICT implementation into levels such as teachers’ 

competencies, training, and motivation, the school envi- 

ronment on ICT access, and absence of ICT dimension and 

school system, which explores the system’s rigidity that 

explores more comprehensive educational framework. 

Therefore, there are conspicuous gaps between policies and 

changes in classroom exercises that directly affect [16]. 

Therefore, the implication is that teachers should articulate 

policies, but unfortunately, they are unaware of the policy 

themselves or their purposes. Consequently, policies are 

affected as programs; however, these programs rarely attain 
an anticipated change in the classroom. 

Teachers’ roles such as course development, course fa- 

cilitation, course moderation, and learners’ evaluation will 

significantly change with introducing the innovation [17]. 

Therefore, the need for teachers to learn the skills enhances 

their competencies within the learning environment. Wang 

and Lu [18] revealed that effective application of policies in 

the classroom significantly correlated with the teachers’ 

learning with the policy-related document. Similarly, re- 

search has established that learning is a process of inter- 

ception between teachers and learners since they all 

participate in the learning process; however, the teachers 

should take the initiative to lead the way since they greatly 

influence curriculum implementation. However, the em- 

pirical review has shown inadequacies of teachers’ compe- 

tencies using ICT tools to develop courses, upload learning 

materials, facilitate online discussions, and evaluate learners 

remains unclear [19]. Therefore, there is a need for teachers 

to possess the prerequisite competencies in teaching and 

management. Consequently, the study was guided by the 

following objectives: 

(i) To determine the influence of teachers’ competencies 

on university ICT implementation 

(ii) To assess the relationship between teachers’ com- 

petencies and ICT implementation in universities 

 

2. Purpose of the Study 

According to Uslu [20] for any innovation to be effective and 

successful, change agents are required key; among them are 

the teachers since they are the essential medium of in- 

struction. Teachers’ competencies greatly influence any in- 

novation and curriculum adjustment that necessitates any 

change in content and methods [21]. However, effective ICT 

implementation in universities may not be adequate if 

university teachers lack the necessary competencies to 

function adequately in teaching and learning. By assessing 

the influence of teachers’ competencies on ICT imple- 

mentation in Kenyan universities, the research highlights 

teachers’ competence gaps that impede ICT implementation 

and addresses the need for appropriate intervention to 

improve teachers’ competencies to enhance access and ef- 

fective ICT implementation. 

 

3. Teachers’ Competencies 

Teachers’ competencies are the confidence, skill, and ca- 

pability in using ICTfor instruction purposes to perform the 

task appropriately [22]. Teachers’ competency is a vital 

capacity required to implement ICT in teaching and 

learning. Studies by Emiliani et al. [23] established that the 

lack of confidence in using ICT in instruction is caused by 

inadequate knowledge on ICT-related tasks and deficient 

skills in using ICTsoftware tools and appliances. Brown et al. 

[24] reiterate that capacity building in education on ICT use 

should concentrate on sketch multimedia modules bor- 

derless training strategy and in-service training using ICT. 

Therefore, the instructors should be equipped and furnished 

with relevant knowledge and skills to become more agree- 

able with technology, the Internet, web design, and project- 

based approaches to education. UNESCO [25] teachers’ 

pedagogical integration of ICT is a process with four key 
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stages, namely, emerging, which is the application of pro- 

ductivity instruments; applying, which is the intensification 

of traditional teaching methods; infusing, which is the fa- 

cilitation of blended learning within or across subject areas; 

and altering, which is the creation of interactive learning 

platforms. All this is geared towards equipping instructors to 

employ ICT in subject teaching, familiarizing ICT tools, and 

specializing in usage patterns. Similarly, Wolff et al. [26] 

reiterate that skill and knowledge, if not addressed con- 

clusively, could inhibit the effectiveness of ICT use in 

teaching and learning. 

Further, Xue and Churchill [27] posit that there has been 

a meaningful improvement in teachers’ awareness and 

transformation of classroom activities after training geared 

towards educational practices and strategies on ICT appli- 

cation. The findings are consistent with Zha et al. [28] who 

deduced that instructors with limited ICT training are au- 

thoritarian and inefficient, making learning difficult for 

learners as they view school being repressive. Similarly, 

research has established that routine use of ICT through 

teachers’ professional development and instruction process 

correlates with high-level learners’ ICT-related skills and 

experience. Further, teachers’ inefficient ICT skills and 

knowledge influence their competencies in implementation 

in their institutions. Hofer et al. [29] established that 

teachers devoid of ICTskills and knowledge do not integrate 

ICT in teaching and learning. Thus, rendering integration 

and implementation are an uphill task since instructors with 

limited experience with ICTfear to try using them, as posited 

by Yang and Lam [30]. The latter deduced that teachers shy 

away from integrating ICT in teaching. 
Teachers’ competencies are the key predictor in ICT 

implementation in universities. Mabrouk et al. [31] estab- 

lished the correlation of teachers’ competencies with their 

confidence; thus, teachers’ confidence relates to the per- 

ception of ICT tools in the classroom in relation to their 

learners’ perceived competence. Similarly, teachers’ ICT 

competency correlates with their qualifications; thus, aca- 

demic qualifications influence ICT implementation. Molteni 

et al. [32] established that personalities with lower education 

significantly use ICTtools rarely for various purposes in both 

developing and developed countries. Marcinkiewicz-Wilk 

and Jurczyk-Romanowska [33] showed that computer 

competence correlated with computer use among university 

lecturers in the United States of America. They, therefore, 

concluded that computing confidence greatly influenced 

university preparedness on ICT implementation. Further, 

[34]established that ICT competence was fundamental to 

ICT implementation by lecturers in teaching and learning. 

Therefore, ICT competence by lecturers influenced ICT 

implementation in the university since lecturers are crucial 

in enhancing institution capacity to embrace ICT. 

 

3.1. ICT Implementation. Information Communication 

Technology (ICT) implementation involves the choices and 

decisions of an individual or a learning institution to adopt a 

particular technological innovation [35]. The implementa- 

tion consists in adoption of all necessary procedures to use 

the technology [36]. Generally, the process should be 

complete, where all the critical components are put together 

to make a whole [37]. The ICT implementation procedure 

uses research tools, evaluation procedures, organization, and 

information communication [38]. Further, in universities, 

teaching and learning tools for research and the Internet are 

widely used [39]. Similarly, other tools like computers, 

projectors, and audial and visual technology in universities 

are applied for teaching and learning [40]. 

Studies on teachers by Garcia et al. [41] established that 

85% had inadequate skills to implement ICT in teaching and 

learning effectively. Thus, skill competence was regarded as 

the critical factor limiting ICT implementation in instruction. 

Similarly, a study by Selim et al. [42] on teachers’ acceptance 

of ICT integration in teaching deduced that skill inadequacy 

contributed to little confidence in using ICT technology, thus 

a significant influence in ICT implementation in universities 

in Malaysia. Further, Agboola et al. [43] investigated the 

preparedness of university lecturers for the introduction of 

ICT in the International Islamic University of Malaysia 

established that confidence and training in ICT was a sig- 

nificant predictor of ICT implementation. Thus, the corre- 

lation implied that trained lecturers’ exhibited substantial 

levels of preparedness and demonstrated confidence in in- 

tegrating ICT. The study further investigated the impacts of 

background factors such as gender, age, and experience and 

established that ICT implementation had a weaker correla- 

tion; thus, they are not significant. 
Studies by Wu et al. [44] investigated the factors 

influencing ICT websites adoption in universities. They 

established that intention to use ICT websites was greatly 

influenced by the relative advantage of the website, com- 

patibility of the technology, and prior experience in ICT use. 

Further, lecturers’ use of ICT websites was greatly influenced 

by their competence in using the technological tools. 

Therefore, ICT competent lecturers exemplified quick ac- 

cessibility of ICT websites, unlike the incompetent who had 

challenges. However, the study eluded the affordability and 

accessibility of ICT infrastructure; therefore, it may not be 

applicable in developing countries. Further, Konovalova 

et al. [45] investigated the factors influencing e-learning at a 

university in Bahrain. The study was premised on the 

Technology Acceptance Model (TAM), which established 

that perceived usefulness and ease of use significantly 

influenced lecturers’ use of ICT in teaching. 
Further, the findings demonstrated that computer self- 

efficacy significantly influenced accepting ICT technology. 

Therefore, the study was necessary to upskill ICT skills and 

knowledge by the teachers because they greatly influence the 

ICT perception of both their students and university 

management. However, the Technology Acceptance Model 

(TAM) applied in the study was weak in not considering the 

socioeconomic and cultural factors that determine an in- 

dividual’s technology use orientation [46]. 

Further, Sobieraj and Kra¨mer [47] investigated the role 

of gender and social influence in technology acceptance 

behavior among the academic staff of public universities. 

They established that men accepted the new technology 

more than women. Similarly, younger teachers were more 
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interested in new technology than the older lecturers. The 

findings implied that younger teachers were open to new 

ideas, unlike more senior teachers who were afraid of new 

technologies and considered them a threat to their careers. 

Kalla et al. [48] investigated the factors influencing 

teachers’ computer use in the classroom in selected com- 

monwealth Virginia schools. The study established that 

personal belief in ICT competence significantly predicted 

ICT use to support learning. The findings further reiterated 

that lecturers’ competence greatly influences ICT use in 

teaching and learning. Similarly, Knezek et al. [49] inves- 

tigated the impact of new ICT on lecturers’ function and 

performance. The study applied an alternative hypothesis 

that high-level ICT skills result in higher technology inte- 

gration, thus positively impacting students’ achievements. 

Therefore, the model implied that teachers with higher skills 

easily influenced their institutions to integrate ICT tech- 
nology in teaching and learning. 

Garousi et al. [50] investigated teachers’ attributes on 

computing skills in Ecuadorian public universities. They 

established that changing lecturers’ negative attitudes is 

essential for improving competence in ICT implementation 

in universities. Therefore, for successful ICT implementation 

in universities, lecturers should possess a positive attitude on 

ICT tools. The findings further concluded that lecturers 

could develop a positive attitude when comfortable and 

knowledgeable with the technology. Additionally, Law and 

Lynch’s [51] study on “worldwide assessment of ICT inte- 

gration” established that inadequate ICT skills greatly 

influenced ICT implementation in teaching and learning, 

with lecturers’ adequate knowledge and skills being the 

critical impediments to technology implementation in 

learning institutions. Therefore, there is need for addressing 

the skill challenge among the teachers for efficient ICT 

implementation in universities. 
Luan et al. [52] investigated gender differences in ICT 

competencies among teachers and teaching staff at Uni- 

versity Putra Malaysia. The study used different software 

tools such as spreadsheets, databases, presentations, elec- 

tronic mail, World Wide Web (WWW), multimedia, and 

virtual applications and assessed the differences in com- 

petencies among male and female lecturers. The findings 

established the fact that both female and male teachers had 

good skills in word processing and e-mailing tools. These 

results were attributed to frequent utilization of ICT ma- 

terials, manuscript writing, and general communication. The 

findings indicated that female lecturers had competence in 

the use of many software tools in comparison to their male 

counterparts. For example, female teachers had scored 85% 

against 64% for males in the insertion of texts in the word 

processing. Further, females scored higher than males in the 

application of e-mailing tools with 96% against males with 

87%. The findings further established that overall, 64% of all 

the lectures had some computer competencies [52]. 

 

4. Theoretical Background 

This research study is premised on Information System (IS) 

Success Model developed by [53]. The proponent examined 

the Information System (IS) success literature and developed 

a comprehensive taxonomy of factors that contribute to the 

success of the Information System. Further, the IS model 

involves a combination of hardware and software hardware, 

training personnel by equipping them with relevant skills 

and knowledge to facilitate planning, control, coordination, 

and decision-making in an institution. The factors include 

the following. 

System Quality Factor. It focuses on the use and performance 

aspects of the system being examined. The overall quality is 

the common dimension in evaluating the system. It indi- 

rectly impacts how the system delivers benefits by media- 

tional relationships through user satisfaction and usage 

intention resulting from access, convenience, usability, and 

flexibility. 

Information Quality Factor. It focuses on the quality of 

information that is produced by the system (IS’s output) and 

its usefulness to the user. It is the most common dimension 

in which the systems are evaluated. It impacts users’ satis- 

faction and intentions to use the system. Thus, an effect on 

the benefits accrued to the user and institution, for example, 

the instruction quality in teaching. The factor is measured 

through availability, adequacy, and IS relevance. 

Service Quality Factor. It focuses on the quality of support 

users receive from management, IS department, and ICT 

support personnel. The service quality directly impacts user 

intention and satisfaction with the system, thus impacting 

the net benefit of the system, for example, policy guidance, 

training, and technical support. The service quality is 

measured through users’ competency and capability, as- 

surance, and empathy. 

Intention to Use or System Use. This is the extent and how an 

IS is used. It is influenced by information, the system, and 

the quality of services. The use factor is believed to influence 

the users’ satisfaction with the system, influencing the in- 

tention to use. Therefore, intention to use or system use with 

user’s satisfaction directly impacts the net benefits provided 

by the system. Consequently, it can be measured through the 

actual use and readiness to use, thus measuring system 

success. 

User Satisfaction. This is the satisfaction and efficiency of IS 

by an individual or group of users. User satisfaction directly 

influences the net benefits of the information system. System 

use is directly affected by the degree to which the user is 

content with the information system. It is measured by users’ 

enjoyment, attitude, or perception of implementing the 

system. 

Net Benefit Factor. This is the degree to which the IS con- 

tributes to individual and organization success. The net system 

benefits are affected by system use and user satisfaction. The 

system benefits influence both user satisfaction and intention 

to use the system. It is measured by the extent of system 

efficiency or productivity and returns on investment (ROI). 
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According to DeLone and McLean [53], the six factors 

are interrelated and not independent based on causal and 

process considerations. The factors are indicators for 

measurement and influential factors whose extent deter- 

mines the success and productivity of any IS performance. 

Further, the factors imply measuring, analyzing, and 

reporting IS success. The model advocates that an IS is first 

created with various characteristics that exhibit different 

system and information quality degrees. The managers and 

users then experience these characteristics through system 

use; thus, they are either satisfied or dissatisfied with the 

system. Further, system use and its information impact an 

individual user in their work, and the individuals’ influences 

result in institutional or organizational impact. 
Therefore, this study has adopted the information system 

success to describe the influence of teachers’ competencies 

on ICT implementation in universities. The taxonomy of the 

factors in the model is essential for effective ICT imple- 

mentation in universities (net benefits). The indicator factors 

applied in this study are university curriculum and gov- 

ernment support. They constitute key factors that are fun- 

damental to implementing ICT in universities effectively. 

DeLone and McLean’s IS success model was published in 

1992 and was based on theoretical and empirical IS research 

done by researchers in the 1970s and 1980s. However, the 

role of information system (IS) success has tremendously 

advanced in the last few decades. Further, the model has 

been researched widely since its publication in 1992 [53,54]. 

The model applies a multidimensional approach applicable 

in different ICT implementation contexts. Further, the 

model has been widely linked to positive outcomes in 

various studies on factors influencing ICT implementation. 

Therefore, the study has developed justifiable recommen- 

dations on developing applicable teachers’ competencies 

that enhance ICT implementation. 

Further research has established that the success of any 

information system is dependent on the dimensions of IS 

model. Perceived system quality measured by ease of use, 

that is, the implementation of ICT, and perceived Infor- 

mation quality measured by availability and adequacy of ICT 

infrastructure are key predictors in system satisfaction. The 

perceived system quality, that is, the ease of use of the 

system, is also an important predictor of system use that is 

the actual system use. The user satisfaction was found to be a 

strong predictor of individual impact and institutional net 

benefit to studies on “Electronic Health Record (EHR)” by 

[55]. However, the said studies by this model were widely 

done in different contexts rather than Kenyan universities. 

Therefore, there is a need for adopting the model and 

conducting a study to establish the setbacks of effective ICT 

implementation in Kenyan Universities. 

5. Methodology 

The study adopted a descriptive survey research design. The 

target population for this study was teachers and university 

administrators from Chuka University in Kenya. The 

number sampled was 475 from a sample of 1400 university 

staff. Data were analyzed using both descriptive and 

inferential statistics. The analysis used descriptive statics and 

identified the mean statistics. The correlation was tested 

using Spearman’s rho correlation and Chi-square used for 

hypothesis testing with the help of the Statistical Package of 

Social Sciences (SPSS), where a level of significance at 0.05 

led to an acceptance of the hypothesis. 

 

5.1. Participants. This study targeted the teachers’ pop- 

ulation of Kenyan universities. The target population is 

composed of all teachers and universities’ administrators. 

The population specification that addresses the inquiry af- 

fects the researchers’ decisions on sampling and resources 

used [56]. The population is considered a group of indi- 

viduals, observation, and a test involved in the search 

problem [57]. According to research, the population is 

regarded as a distinct component of analysis like a school, 

institution, or organization [58]. Therefore, the target 

population of this study included university teachers and 

university administrators chosen because they are the im- 

plementers of the ICT process at the university level. 

 

5.2. Instruments. This study applied the questionnaire 

method to collect data. A questionnaire is a research in- 

strument for gathering data evaluated against a particular 

social, educational, and psychological perspective [56]. The 

questionnaire is distributed to specific people to obtain data 

on an investigated phenomenon. This research instrument 

fit the study because it could reach many people with 

minimal cost and elicited a lot of information. The re- 

spondents gave an insight into their feelings, background 

information, hidden motivation, interest, and decisions. 

Open-ended questions allowed and stimulated respondents 

to think about their feelings or motives and to express what 

they considered to be most important. 

 

5.3. Data Collection Procedure. The researchers sought 

permission from the National Council of Science, Tech- 

nology, and Innovation (NACOSTI) and the university 

administration to conduct the research. Generally, the study 

was guided by informed consent since research participation 

is not a straightforward matter and needs permission [59]. In 

writing, the selected respondents were informed on their 

option to participate or not to participate. Further, the 

justification for sampling was clearly explained. The re- 

spondents were briefed correctly before completing the 

questionnaire. The research purpose was to assess teachers’ 

competencies influencing ICT implementation in Kenyan 

universities. 

 

5.4. Data Analysis. The questionnaires were processed and 

entered into the computer for analysis. The data was pro- 

cessed through coding the responses to enhance good 

analysis with the Statistical Package for Social Sciences 

(SPSS) using descriptive statistics. The study applied 

Spearman’s rho correlation analysis using the correlation 

coefficient analysis to test hypothesis Ha1, using Spearman’s 

Rho correlation denoted by r. A Spearman rho correlation 
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analysis investigated an association or variance between 

teachers’ competencies and ICT implementation in Kenyan 

universities. Further, the chi-square test that checks for 

independence on the teachers’ competencies on ICT 

implementation statistics helped calculate each response’s 

means, mode, median, and standard deviations in each 

category. 

 

5.5. Sample Size and Sampling Procedures. The study used a 

total sample size of 475 individuals for the study drawn from 

a target population of 11,328 individuals, according to 

Krejcie and Morgan sample size table. The researchers de- 

veloped a model for determining sample sizes at different 

confidence levels and error margins. The 95% confidence 

level margin and a sample of 475 subjects were considered an 

appropriate representation of a population above 10,000 

issues but equal to or less than 15,000. Generally, it is argued 

that the bigger the sample size used, the closer the distri- 

bution to an ordinary distribution, referred to as the central 

limit theorem, which can also occur if the sample is not 

TABlE 1: Gender of the respondents. 

 

 

 

 

 

 

 

TABlE 2: Age of the respondents. 

 

 

 

30 

ordinarily distributed [56]. 

 
5.6. Response Rate. According to Mugenda and Mugenda 

TABlE 3: Descriptive statistics of teachers’ competencies on ICT 

implementation. 
 

 Teachers’ competencies on ICT implementation  

[56], the sample needs to be significant to ensure sufficient 

responses for the required margin error, and a 100% re- 

Number 

valid 
475 

sponse rate is unlikely. There is a need for a high response 

rate to ensure adequate sample representatives. In this study, 

the response was due to some respondents’ COVID-19 

lockdown and restrictions and lack of time. A total of 550 

questionnaires were distributed to university teachers and 

administrators. Out of the 550 questionnaires distributed, 

475 (86.4%) were appropriately filled and returned. The rest 

75 (13.6%) were not filled and others partially filled; thus, 

they were discarded during data analysis. Mugenda and 

Mugenda [56] indicate that a 50% and above return rate is 

acceptable in any study. Therefore, a return rate of 475 

(86.4%) was considered adequate for the study. 

 

5.7. Gender of the Respondents. Generally, Table 1 indicates 

the gender of the research study respondents. Of the 475 

respondents, 250 were males. The results constitute 52.6%. 

Again 225 females constituted 47.4%. The implication was 

that most university teachers involved in ICT imple- 

mentation in Kenyan universities were men and that most 

males significantly influenced ICT programs in the 

institution. 

 

5.8. Age of the Respondents. Table 2 indicates the ages of the 

respondents. 25.3% of the respondents were below 30%, 

37.9% were within 31 and 40 years, 24.6% were between 41 

and 50 years, 10.3% were between 51 and 60 years, and 1.9% 

were over 60 years. 

 

5.9. Findings. Table 3 shows descriptive statistics, showing 

the influence of the teachers’ competencies on ICT imple- 

mentation. The mean statistic is 4.2791, and Figure 1 gives a 

Missing 0 
Mean 4.2791 

Std. error of mean 02876 

Std. deviation 62682 

Variance 0.393 

Range 3.000 

Minimum 2.000 

Maximum 5.00 
 

 

 

FIGuRE 1: Source: DeLone and McLean [53]. 

 

value of 4 when rounded up. The mean value shows that the 

teachers were competent enough to use ICT in teaching and 

learning. The majority of the teachers could perform basic 

ICT tasks, such as switching on and off a computer. They also 

agreed that they were competent enough to use the Internet 

for educational materials and scan for viruses. The teachers 

were also capable enough to use the Internet for e-mail 

services. They are also competent enough to be using ap- 

plication packages, such as spreadsheets, database man- 

agement systems, and word processors. 

  

Frequency 

 

Percent 
Valid 

percent 

Cumulative 

percent 

 

Male 250 52.6 52.6 52.6  

Valid Female 225 47.4 47.4 100  

Total 475 100.0 100.0   

 

Frequency Percent 
Valid 

Cumulative 

percent percent 

Below 
120 25.3 25.3 25.3 

 31–40 180 37.9 37.9 63.2 

Valid 41–50 117 24.6 24.6 87.8 
 51–60 49 10.3 10.3 98.1 
 Over 60 9 1.9 1.9 100.0 
 Total 475 100.0 100.0  
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Table 4 shows a strong positive correlation that is sta- 

tistically significant that teachers’ competencies significantly 

influence ICT implementation in universities. There is a 

correlation of 0.618 between teachers’ competencies and the 

use of software tools. The findings indicate that the more 

teachers use ICT tools, the more competency they use when 

teaching software tools. 

Table 5 highlights the teachers’ frequency of use of ICT 

software tools; the mean statistic of 3.64 and standard de- 

viation of 0.71 translate to significant use of ICT by teachers 

in learning institutions. 
The chi-square test statistic of 288.498 checks for in- 

dependence on the teachers’ competencies on ICT imple- 
mentation. Therefore, according to the results, the 

significance is 0.000 P < 0.005. The P value is less than the 

chosen significance level α � 0.05, implying the null hy- 
pothesis was rejected at the 5% level of testing. The con- 

clusion is that there is significant evidence that teachers’ 

competencies significantly influence ICT implementation. 

 

6. Discussion 

The discussion is premised on Information Systems (IS) 

Success Model developed by [53]. The proponent examined 

the Information System (IS) success literature and developed 

a comprehensive taxonomy of factors that contribute to the 

success of the Information System. Further, the IS model 

involves a combination of hardware and software, training 

personnel by equipping them with relevant skills and 

knowledge to facilitate planning, control, coordination, and 

decision-making in an institution. This study adopted the 

Information System Success Model to investigate the in- 

fluence of teachers’ competencies on ICT implementation in 

Kenyan universities to develop strategies to streamline them 

for effective ICT implementation. 

From the conceptual framework, teachers’ ICT com- 

petencies constitute key indicators of effective imple- 

mentation of ICT in universities. Nevertheless, teachers 

should integrate ICT into their curriculum to enhance access 

and quality teaching and learning to implement ICT in 

universities effectively. The IS model by DeLone and 

McLean’s (M&D) was adopted to derive a conceptual 

framework that further determines the direction, process, 

and study outcome. The framework has been customized 

and domesticated as per the IS model. It has guided the study 

to establish the influence of teachers’ competencies on ICT 

implementation in Kenyan universities. 

Generally, the Information system (IS) Success Model is 

adopted to guide this study’s theoretical and conceptual 

framework. The six (6) factors in the Information System 

(IS) success model such as System Quality factor, Infor- 

mation Quality factor, Service Quality; Intention to use or 

System use, User satisfaction, and Net benefit Factor defines 

the indicators that are conceptualized in the conceptual 

framework as key variables that determine the effective 

implementation of ICT in universities. Further, the Net 

benefit of the Information system (IS) Success Model, which 

describes the outcome of information system (IS), has been 

operationalized in this study to depict the Effective ICT 

implementation in universities, representing the dependent 

variable. Thus, the model helps establish the influence of 

teachers’ competencies on ICT implementation. 

The findings in Table 3 show descriptive statistics 

showing the influence of the teachers’ competencies on ICT 

implementation. The mean statistic is 4.2791, and Figure 2 

gives a value of 4 when rounded up. The mean value shows 

that the teachers were competent enough to use ICT in 

teaching and learning. The majority of the teachers could 

perform basic ICT tasks such as switching on and off a 

computer. They also agreed that they were competent 

enough to use the Internet for educational materials and 

scan for viruses. The teachers were also capable enough to 

use the Internet for e-mail services. They are also competent 

enough to be using application packages such as spread- 

sheets, database management systems, and word processors. 

The findings are consistent with Berner et al. [60], who 

investigated the factors influencing teachers’ computer use 

in the classroom in selected commonwealth Virginia 

schools. The study established that personal belief in ICT 

competencies significantly predicted ICT use to support 

learning. The findings further reiterated that teachers’ 

competencies greatly influence ICT use in teaching and 

learning. Similarly, the results agree with Knezek and 

Christensen [61], who investigated the impact of new ICTon 

teachers’ function and performance. The study applied an 

alternative hypothesis that high-level ICT skills result in 

higher technology integration, thus positively impacting 

students’ achievements. Therefore, the model implied that 

teachers with higher skills easily influenced their institutions 
to integrate ICT technology in teaching and learning. 

Table 4 shows statistically significant evidence that 

teachers’ competencies significantly influence university ICT 

implementation. There is a correlation of 0.618 between 

teachers’ competencies and the use of software tools. The 

findings indicate that the more the lecturers become com- 

petent, the more they use and employ software tools when 

teaching. The results agree with studies by Lam and Law [62] 

on teachers’ preparedness for ICT, which established that 

85% had inadequate skills to implement ICT in teaching and 

learning effectively. Thus, skill competence was regarded as 

the critical factor limiting ICT implementation in 

instruction. 

Similarly, the results further agree with Eid et al.’s [63] 

study on teachers’ acceptance of ICT integration in teaching, 

which deduced that skill inadequacy contributed to little 

confidence in using ICT technology, thus having a signifi- 

cant influence in ICT implementation in universities in 

Malaysia. Further, Lakshmi et al. [64] investigated the 

preparedness of university teachers for the introduction of 

ICT in the International Islamic University of Malaysia 

established that confidence and training in ICT was sig- 

nificant predictor of ICT implementation. Thus, the corre- 

lation implied that trained lecturers’ exhibited significant 

levels of preparedness and demonstrated confidence in in- 

tegrating ICT. 

Table 5 highlights the teachers’ frequency of use of ICT 

software tools; the mean statistic of 3.6411 rounds off to a 

value of 4, translating to significant use of ICT by teachers in 
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Sig. (2-tailed) 0.00 0.00 0.00 

Sig. (2-tailed) 0.00 0.00 0.00 

 

TABlE 4: Correlation table for teachers’ competencies on ICT implementation. 

Teachers’ competencies 

on ICT implementation 

Rating of competency 

on software tools 

Frequency of 

using ICT 
 

Teachers’ competencies on ICT implementation 
Correlation coefficient 1.00 0.62∗∗ −0.46∗∗ 

Number 475 475 475 

Rating of competency on software tools 
Correlation coefficient −0.46∗∗ −0.67∗∗ 1.00 

Number 475 475 475 

Correlation coefficient −0.62∗∗ 1.0 −0.67∗∗ 

Sig. (2-tailed) 0.000 0.00 0.00 

Number 475 475 475 
∗∗Correlation is significant at the 0.01 level (2-tailed). 

TABlE 5: Descriptive statistics on the frequency of use of software 

tools. 

TABlE 6: Model fitting information. 

Model −2 log likelihood Chi-square Df Sig. 

valid 

Missing 0 

Mean 3.64 

Standard deviation 0.71 
 

 

 

Link function: Logit. 

 

 

 

 

 

TABlE 7: Pseudo R-square. 

Pseudo R-square 

Cox and Shell 0.46 

Nagelkerke 0.46 

McFadden 0.09 

Link function: Logit. 

 

 

 

 

 

 

FIGuRE 2: Researcher’s construct (2022). 

 

 

TABlE 8: Goodness-of-fit. 
 

Chi-Square Df Sig 

 

learning institutions. The results correspond with Singh et al. 

[65], who investigated change levers for unifying top-down 

and bottom-up approaches to the adoption and Diffusion of 

e-learning in higher education. The study depended on 

Giddens’ theory of structuration as a theoretical framework. 

The researchers surveyed five prominent United Kingdom 

universities to unearth the significant challenges of inte- 

grating the top-down and bottom-up approaches to the 

adoption and Diffusion of e-learning. The theory applied was 

used to explain the frequency of ICTuse and the dynamics of 

organizational change on the adoption and Diffusion. The 

findings are intended to support our understanding of the 

interplay between top-down strategy and bottom-up ICT 

implementation. The study established that the integrated 

approach significantly influenced the adoption and diffusion 

of e-learning in higher learning institutions. Factors like 

teachers’ competence, teaching staff’s skill levels, and 

leadership significantly influenced university ICT use. 
Tables 6–8 indicate a chi-square statistic test results of 

288.498 checks for independence on the teachers’ compe- 

tencies on ICT implementation. Therefore, according to the 

 
results, the significance is 0.000 P < 0.005. The P value is less 

than the chosen significance level α � 0.05, implying the null 
hypothesis was rejected at the 5% level of testing. The 
conclusion is that there is significant evidence that teachers’ 

competencies significantly influence ICT implementation. 

The results confirm that teachers’ competencies substantially 

influence ICT implementation. The findings agree with 

Yakubu et al. [66], who investigated factors influencing the 

adoption and use by university students in developing 

countries. The study was informed by the unified theory of 

acceptance and use of technology (UTAUT) and modeled 

according to survey method collecting data from 286 stu- 

dents of a higher education institution in Nigeria. The data 

were analyzed using the maximum likelihood of structural 

equation modeling (SEM) using the IBM Amos 22.0 ap- 

plication. The study’s findings indicated that performance 
expectancy and effort expectancy (P < 0.001) were signifi- 
cant factors in influencing the use of Canvas. Thus, facili- 
tating conditions such as competence, knowledge, and 

behavioral intentions were the most important influencing 

Teachers’ ICT 

Competencies 

University 

Curriculum and 

Government 

support 

Effective ICT 

Implementation 

Dependent 

Variable 

Intermediate 

Variable 

Independent 

Variable 

Spearman’s rho 

Frequency of using ICT 

Pearson 13244.24 6388 000 

Deviance 2691.646388 1.000  

Link function: Logit.    

 

 Frequency on the use of software tools   Intercept only 3004.71  

Number 
475 

 Final 2716.21 288.49 4 0.00 
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factors that positively impact the actual usage of Canvas by 

the students. Thus, the study deduces that teachers’ com- 

petencies significantly influence ICT implementation. 

 

7. Conclusions 

The study sought to establish the teachers’ competencies as 

an influencing factor on ICT implementation in universities. 

The study’s objectives were to determine the influence of 

teachers’ competencies on ICT implementation in Kenyan 

universities and assess the relationship between teachers’ 

competencies and ICT implementation in universities. The 

study hypothesized a significant relationship between 

teachers’ competencies and ICT implementation in Kenyan 

universities. 

Therefore, the study found that teachers’ competence 

greatly influences ICT implantation in universities. The 

findings indicated a very high statistic mean of 4.2791, 

showing that the majority of teachers were competent 

enough to use ICT in the teaching and learning process. 

Many teachers could perform basic ICT tasks such as 

switching on and off a computer. Further, the results in- 

dicated that many lecturers were competent enough to use 

the Internet for educational materials and scan for viruses. 

Similarly, other teachers could also use the Internet for 

e-mail services. They are also competent enough to be using 

application packages, such as spreadsheets, database man- 

agement systems, and word processors. Further, the value of 

the chi-square result of 288.498, with 4 degrees of freedom 

and a P-value of 0.000 which was significant at a 0.01 error 

margin, confirmed that the teachers’ competencies have a 

substantial influence on ICT implementation. Therefore, it 

was concluded that teachers’ competencies are statistically 

significant and influence ICT implementation in universi- 

ties, similarly, with a correlation of 0.618 between teachers’ 

competencies and software tools. It can be concluded that 

teachers enhance their competence with the continued use of 

software tools when teaching; thus, they need to familiarize 

themselves with all ICT tools in instruction. 

 

7.1. Contribution of the Study. The conduct of this study was 

motivated by the need and realization that ICT imple- 

mentation has become a necessity in higher education in the 

current 21st century world. Thus, universities have to re- 

define their mission on technology innovation in instruction 

to enhance their competitiveness in the world economy. 

Therefore, this study provides valuable baseline information 

to stimulate investment teachers’ ICT competencies to 

streamline university education. Further, Information 

Communication and Technology (ICT) implementation in 

universities is a new venture in developing countries; there is 

a shortage of empirical literature to inform universities on 

the adoption model. Therefore, this study will benefit many 

institutions in developing countries to shift from traditional 

delivery mode to ICT implementation. The study will also 

contribute to the existing literature on ICT Implementation 

in universities in developing countries where few systematic 

studies on ICT have been done. Further, the study 

incorporated theInformation Systems (IS) Success Model, 

thus contributing to the model by suggesting a model for 

addressing many antecedents of theInformation Systems 

(IS) Success Model applicable in universities in developing 

countries. 
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