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Abstract

Open Soft Software brings about a powerful learning environment, and it transforms the learning
and teaching process in which students deal with knowledge in an active and self-directed way.
However, over-reliance on conventional methods, lack of awareness, skills, knowledge, among
others, are factors militating against the adoption of OSS for learning. This study examines the
self-efficacy in the use of open-source software for instruction among undergraduate pre-service
teachers in Lagos State. The population for this study were pre-service teachers in all universities
in Lagos State. Purposive sampling technique was used to select the universities from where the
student samples were drawn based on public universities that are on campus. The instrument for
data collection was an adapted questionnaire. Descriptive and Inferential statistics were used to
answer the research guestion and test the stated hypothesis with the aid of stastistical product and
service solution (SPSS) version 20.0 at 0.05 level of significant . The findings indicated that
undergraduates have low self-efficacy in the use of open-source software for instruction. Also,
significant difference exists between male and female pre-service teachers’ self-efficacy on OSS
for instruction in Lagos State.

This study concluded that most pre-service teachers in Lagos State did not have the skills
necessary to use OSS for learning. Therefore, the study recommended that government should
organise training for pre-service teachers on the use of OSS for learning.
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Introduction

In today's rapidly evolving world, technology has become an integral part of our daily lives. It
has transformed various industries, and education is no exception. The integration of technology
in education has revolutionized traditional teaching methods, enhancing the learning experience
for students and empowering them with the skills necessary for success in the digital age (Daneji,
Ayub, Jaafar, & Khambari, 2018). One of the purposes of adopting technology in contemporary
education is to provide learners with different chances to learn at their own pace and convenience.
Integrating technology into teaching and learning is of considerable value because when
technology is being used effectively, it has the potency to make learning meaningful. Within a
decade, technology has transformed teaching and learning. One of the primary benefits of
technology integration in education is its ability to engage and motivate students. Traditional
teaching methods often struggle to captivate the attention of digital natives who have grown up
surrounded by technology. By incorporating interactive multimedia, simulations, and
gamification into lessons, educators can create dynamic and immersive learning experiences that
foster student engagement and enthusiasm (Shweta & Janace, 2020).

In recent years, the integration of technology in education has become increasingly prevalent,
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offering new possibilities for teaching and learning. One significant aspect of this integration is
the use of open-source software, which refers to software that is freely available and can be
modified and redistributed by users. Open-source software has gained attention as a potential tool
to enhance teaching and learning experiences due to its flexibility, cost-effectiveness, and
adaptability to various educational contexts (Hennessy et al., 2022). Lagos State, located in
Nigeria, is a dynamic and populous region with a rapidly growing education sector. The state
recognizes the importance of incorporating technology in education to prepare students for the
demands of the digital age. Therefore, it is crucial to examine the self-efficacy of pre-service
teachers in Lagos State regarding the use of open-source software for learning.

Self-efficacy, as conceptualized by Sikka (2023) refers to an individual's belief in their ability
to perform specific tasks successfully. In the context of this study, pre-service teachers' self-
efficacy represents their perceived competence in utilizing open-source software effectively as a
pedagogical tool. Understanding pre-service teachers' self-efficacy in using open-source software
is essential because it can significantly influence their willingness to integrate technology into
their classrooms in the future. Research on pre-service teachers' self-efficacy in technology
integration has been conducted in various settings globally. However, there is a need for more
localized studies that explore the specific factors influencing pre-service teachers' self-efficacy in
using open-source software in the Nigerian context, particularly in Lagos State. This study aims
to address this gap by investigating the self-efficacy of pre-service teachers in Lagos State
regarding the use of open-source software for learning. Specifically, the study: (i) determine the
pre-service teachers' self-efficacy in the use of open-source software for learning; (ii) examine
the gender difference on pre-service teachers' self-efficacy in the adoption of open-source
software for instruction;

The study adopted quantitative surveys research design. The survey assessed pre-service
teachers' self-efficacy levels in using open-source software, their perceived barriers and
facilitators, and their prior technology-related experiences. The findings of this study will
contribute to the existing body of knowledge on pre-service teachers' self-efficacy in using open-
source software for learning. The results will inform teacher education programs, educational
policymakers, and relevant stakeholders in Lagos State about the specific areas that require
attention and support to enhance pre-service teachers' self-efficacy in utilizing open-source
software effectively. Ultimately, this research aims to contribute to the improvement of
technology integration in education and the overall quality of teaching and learning experiences
in Lagos State.

Literature Review
Concept of ICT in Education
Information and communication technology is a force that has transformed many aspects of
people's way of life. Considering disciplines such as medicine, tourism, travel, business, law,
banking, engineering and architecture, the impact of ICT in the past two or three decades has been
immense. Information and communication technology (ICT) is a necessary component of today's
world; learning with technology has become essential in today's teaching and learning processes.
Technology is one of the most versatile and significant elements in the present educational system.
It serves as an instructional facilitator and better learning objectives (Bhattacharjee & Deb, 2016).
concept of ICT in education recognizes the potential of technology to transform traditional
teaching and learning methods by providing new opportunities for collaboration, engagement,
and access to information (Kaushik, 2019).
21st-century students live in a technology and media-rich environment where they have access
to an abundance of information, new, powerful digital tools, and the ability to collaborate and
communicate with others. Consequently, students need to be able to portray critical thinking,
problem-solving, effective communication, among others, with the online world. Then, it is
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tempting to believe that the simple way to address ICT development is by providing students with
computer devices. Indeed, there has been a good deal of government policy based on the
assumption that access to ICT is the key to achieving success. There is no doubt that accessibility
is a necessary precondition (Keane, 2012). Providing students with mobile devices such as
netbooks, iPods, tablets, and laptops will not develop critical thinking skills in students. Providing
students with these devices in a classroom will not enhance their learning performances but rather
their engagement in learning. Therefore, how ICT devices are utilised in the classroom is very
important. It is important to note that what teachers get the students to do in the class emerges as
the most influential component of the accomplished teachers' repertoire, rather than what the
teacher does explicitly. Students must be actively involved in their learning, focusing on multiple
paths to problem-solving and communication skills (Keane, 2012).

Concept of Open-Source Software in Education

Open-source software (OSS) in education refers to the use of software with an open-source license
in educational institutions, classrooms, and learning environments. Open-source software is
developed collaboratively by a community of developers who freely share the source code and
grant users the rights to view, modify, and distribute the software. This concept has several
implications and benefits for education. Open-source software is a subset of information and
communication technology, which helps reduce purchasing software. However, despite the
benefit in the initial purchase price of software, deploying software requires a total cost beyond
the initial purchase price (UNESCO, 2019). Open-Source Software is not a software brand but a
software development philosophy where computer software source code is openly available for
others to adopt or adapt. The source code and other rights are usually reserved for copyright
holders provided under a software license that permits users to study, change, and improve the
software (Ukachi, 2012).

The software market is rapidly changing; the industry gains increasing importance and
competitive advantage to secure global recognition. Software ifrms play a crucial role in creating, ™
practical use, and spreading knowledge for businesses in the economic sphere (Kim & Park,
2018). Also, the software industry is one of the key players in creating new opportunities through
its convergence with traditional sectors such as automobile manufacturing, shipbuilding, and
energy. For this reason, companies are demanding the development of rapid, low-cost, and highly
efl cient software, and interest in open-source software (OSS) is rapidly increasing. OSS is
different from commercial software in revenue generation; commercial software ifrms will not
release source code and prohibit its modiifcation, duplication, and distr[I1 tion without due legal
process. Commercial software developers charge for services including programming, training,
and technical support; OSS involves releasing source code to the public without charging a fee
(Kim & Park, 2018). OSS is free to use and modify; its source code can be redistributed free of
charge. Kavanagh ( 2004) suggested that OSS can be deifhed as software whose source code!(ITT]
freely available to the public and can be used, copied, and distributed with or without
modiifcatll..

Open-source software is an inherent effort by a set or team of programme developers, who
make available a source code one can easily modify and use according to needs. Open-source
software has many advantages over proprietary software. However, most computer users use
proprietary or pirated software due to less awareness about the importance and uses of open-
source software (Mittal & Singh, 2013). The use of technology in all sectors has become
pervasive, more so in the education sector. In educational institutions, both instructors and
students utilise technology in learning, creating new artefacts and researching further
developmental possibilities that technology may have in the future. One of the signiifcance ofl]
OSS is that it is produced through voluntary participation and contributions. For this reason, an
increasing number of individuals and ifrms are utilising OSS for various purposes stably and colT2
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effectively. Kim and Park (2018) argued that the numerous beneifts of OSS have led to thel
transitioning of organisations' software strategies away from the use of commercial software and
towards OSS. Despite these developments, however, there is a lack of research on user behaviour
and OSS usage. The majority of existing studies have limited their attention to the initial
acceptance behaviour of companies or general users. These studies have concentrated on the
beneifts of OSS and users' intention to use it in terms of systems, services, and information quality 1]
However, few empirical studies on OSS usefulness and satisfaction focus on the OSS quality
factor.

Student Teachers’ Self-efficacy and Technology Use

A self-efficacious teacher operates as a critical factor in a generative system of human
competence. Teacher’s self-efficacy relates to the beliefs teachers hold about their own perceived
capability in undertaking particular teaching tasks. Bandura (1977), cited by (Lopez-Garrido,
2020) defines self-efficacy as an individual belief in one’s abilities to organise and execute a
course of action to produce given attainments. Self-efficacy, therefore, influences thought patterns
and emotions that enable classroom actions. In the context of education, teachers' self-efficacy is
considered a powerful impact on teachers’ overall effectiveness with students (Pendergast,
Garvis, & Keogh, 2011). The support and training given to the self-efficacious teachers help
strengthen the development of teachers’ self-efficacy, which is essential for producing competent,
committed and enthusiastic teachers. Through the formation of human behaviour, self-efficacy
has contributed immensely to people’s motivation and accomplishments. Conversely, low sense
of self-efficacious teacher is associated with laziness, depression, anxiety, and helplessness.
Tastan, Davoudi, Masalimova, & Bersanov, 2017) stated that self-efficacy is vital in
psychological and physical health outcomes. For instance, people with high self-efficacy reported
lower perceived work stress and strain levels and reported less physiologic stress response.
Conversely, low self-efficacy was significantly related to high stress, anxiety, and depression
within the occupational literature. Moreover, high self-efficacy influenced job satisfaction and
well-being positively but had a negative influence on turnover rates.

Teachers with low self-efficacy also have low self-esteem and harbour pessimistic thoughts
regarding their ability to accomplish their goals. Therefore, self-efficacy levels can enhance or
impede motivation. Self-efficacy is a motivational construct based on the self-perception of
competence rather than the actual level of expertise. It has often been used as an independent
variable in research and correlated with best practices by teachers and student learning (Tweed,
2013). When thinking about performance on a specific task, self-efficacy can have a strong
influence on decisions. A task may be chosen according to the degree of self-efficacy. It is
suggested that individuals who perceive a task or innovation as difficult will be slow to embrace
the new technology. This indicates that a teacher's self-efficacy could significantly impact how
successful they are at implementing a new classroom technology.

Asing-Cashman, Gurung, Limbu, and Rutledge (2014) examined the digital native pre-service
teachers’ perceptions of their competency, attitude, and pedagogical intention to use Free and
Open Source Tools (FOSTS) in future teaching careers. Respondents were pre-service teachers
registered in an educational technology course. Structural equation modelling was done on
collected data obtained using a questionnaire. Findings indicated that pre-service teachers’
computer competency was a significant predictor of their attitude toward using technology.
However, high scores on their computer competency indicate strong stances towards using free
and open-source tools in their teaching.
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Methodology
Research Design

The researcher adopted descriptive research of the survey type for the conduct of this study.
The research involved collecting quantitative information using a validated questionnaire filled
by pre-service teachers to describe their awareness, self-efficacy, perceived ease of use, and
challenges affecting the use of open-source software for instruction. The data collected using the
questionnaire was statistically analysed using descriptive and inferential statistics to draw
meaningful research conclusions.

Population, Sample and sampling Techniques

The population for this study were pre-service teachers in all universities in Lagos State. The
target population were 300 levels of pre-service teachers in the selected universities. The
purposive sampling technique was used to select the universities from where the student samples
were drawn based on public universities that are on campus. Proportional sampling technique was
employed to select the sampled respondents from each sampled university based on their
estimated population using the Research Advisor sample size table at 0.05 margin error. Finally,
a simple random sampling technique was used to select 300 respondents from sampled
universities.

Tablel. List of Universities in Lagos State, Pre-Service Teachers’ Population and Sample Size

SIN Universities Pre-Service Teacher’ Population Sample Size
1 University A 785 157
2 University B 715 143
Total 1500 300

Registrars’ Office of Respective Institutions, (2020).
A researcher-designed questionnaire titled “Pre-service Teachers’ Awareness, Self-Efficacy and
Perceived Ease of Use of Open-Source Software” was used to collect data for this study.

Validation of the Research Instrument

The questionnaire was subjected to both face and content validity to check the arrangement of
items and questionnaire items if they are in-line with the major purposes of the research by three
lecturers in computer science and five educational technologists at the University of llorin. Based
on their observations and suggestions, necessary modifications were carried out to produce the
final draft of the questionnaire.

Reliability

The instrument was tested on 20 randomly pre-service teachers from the University of llorin, not
part of the sampled study. The data gathered from the pilot study were analyzed to check for the
internal consistency of the instrument. The instrument was tested using Cronbach alpha. The
Cronbach’s alpha value for pre-service teacher’s awareness of open source software is 0.73, pre-
service teacher’s self-efficacy in the use of OSS for instruction is 0.65, perceived ease of use is
0.84, and challenges of using OSS is 0.58

Data Analysis Techniques

The data obtained using the administered questionnaire were analysed using descriptive and
inferential statistics. Frequency count, percentages, and bar charts were used to organise the
respondents’ demographic information; frequency counts and percentages were used to answer
research questions one, two, three, and four. The three hypotheses were tested using independent
t-test at 0.05 significant level.
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Results

Data Analyses

Descriptive Information

Information on the number and percentages of respondents based on gender and name of
institutions are presented in Tables 2 and 3. They are further illustrated with relevant bar charts

depicted in Figures 1 and 2.

Table 2. Distribution of the Respondents according Gender

Gender Frequency Percentage
Male 210 70%

Female 90 30%
Total 300 100.0

®m Male

0, V ,
Female

Figure 1: Pie Chart on Gender

Table 2, revealed that 210 respondents representing 70% were male while 90 respondents
representing 30% were female. Therefore, it implies that the majority of the respondents were

male.

Table 3. Distribution of the Respondents according to Name of Institutions

Name of Institutions Frequency Percentage
A 143 43.3
B 157 56.7

Total 300 100
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B A
52% 48% EA

Figure 2. Pie Chart Respondents by Institutions

Table 3 revealed that 143 respondents representing 47.67% were pre-service teachers A, 157
respondents representing 52.33% were pre-service teachers B.

Research Question One: How do pre-service teachers rate their self-efficacy in adopting OSS
for instruction?

Table 4. Frequency and Percentage Distribution of Preservice Teachers Self-Efficacy of Open Source
Software for Learning

SA A D SD
S/N  Statement E % E oo E o E o

1 | feel confident that | understand free and open- 7023.3 10033.3 90 30.0 40 133
source software (OSS) well enough to maximise
their use in my learning

2 I am confident of my ability to evaluate OSS 50 16.7 100 33.3 140 46.7 10 33
softwares for teaching and learning

3 | feel self-assured that | have the skills necessary 40 13.3 110 36.7 120 40.0 30
to use OSS software for instruction. 10.0

4 I will generally teach my subject content 40 13.3 120 40.0 130 433 10 3.3
effectively using OSS software.

5 I am sure | can develop creative ways to cope 60 20.0 80 26.7 130 433 30
with patented software constraints (lack of 10.0
funds) and continue to teach effectively with
OSS software

6  Ican help students when they have difficulty with 40  13.3 110 36.7 130 433 20 6.7
the OSS software use in my classroom

7 | feel confident that | can mentor my students in 70  23.3 90 30.0 90 30.0 50
the appropriate use of OSS software to learn their 16.7
subjects.

8 | feel confident that as time goes by, my abilityto 110 36.7 60 20.0 120 40.0 10 33
address my students’ needs for learning using
OSS software will continue to improve.

9 I will be responsive to students’ learning needs 70 23.3 100 33.3 110 36.7 20 6.7
during teaching using OSS software.

10 | feel confident about selecting appropriate OSS 80  26.7 110 36.7 100 33.3 10 33

technology resources and software products to
improve my teaching and learning.
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Table 5 revealed, the respondents’ opinions on undergraduate student-teachers self-efficacy of
open-source software for learning in Lagos State. One hundred seventy respondents representing
56.67%, agreed that they understand OSS well for learning while 130 respondents representing
43.33%, disagreed. It indicated that most pre-service student-teachers don’t understand OSS well
for learning in Lagos State.150 respondents representing 50.0 percent agreed that they could
evaluate OSS for learning, while 150 respondents disagreed. In addition, 150 respondents
representing 50% agreed that they have the skills to use OSS software for learning, while 150
respondents representing 50% disagreed. A total of 160 respondents representing 53.33%, agreed
that they teach their subject content effectively using OSS software, while 140 respondents
representing 47.67%, disagreed.

One hundred forty respondents representing 46.67%, agreed that they could develop creative
ways to cope with patented software constraints and continue to teach with OSS software, while
160 (53.33%) respondents disagreed. A total of 150 respondents representing 50%, agreed that
they could help students when they have difficulties with OSS software, while 150 respondents
representing 50%, disagreed. One hundred sixty respondents representing 53.33%, agreed that
they could mentor students in the appropriate use of OSS software to learn their subjects, while
140 respondents representing 46.67%, disagreed. One hundred seventy respondents representing
56.67%, agreed that they feel confident at times goes and have the ability to address students’
needs for learning using OSS software, while 130 respondents representing 43.33%, disagreed. A
total of 170 respondents representing 56.67%, agreed that they would be responsive to students
need during teaching using OSS software, while 130 respondents representing 43.33%, disagreed.
One hundred ninety respondents representing 63.33%, agreed that they feel confident in selecting
appropriate OSS software to improve their teaching and learning, while 110 (36.67%) respondents
disagreed. Therefore, it indicated that pre-service student-teachers could use OSS software for
learning in Lagos State.

Hypothesis one: There is no significant difference in the pre-service teachers’ self-efficacy of OSS
for instruction based on gender.

Table 5. Influence of Gender on Preservice Teachers Self-Efficacy on OSS for Instruction in Lagos State

Variable N X SD Df t-cal. Sig
Male 210 2.43 0.96 298 2.59 0.01
Female 90 211 0.99

Table 5 revealed, that male respondents had higher self-efficacy score related to OSS in instruction,
they had (X = 2.43, + 0.96) compared to female students with mean value (x = 2.11, + 0.99), with t-test
results, t (298) = 2.59, p>0.05. The results in this table imply a significant difference between male and
female pre-service teachers’ self-efficacy on OSS for instruction in Lagos State, favouring male pre-
service teachers. Therefore, the hypothesis that there is no significant difference between male and
female pre-service teachers’ self-efficacy on OSS for instruction is rejected. Therefore, implying a
significant difference between male and female pre-service teachers’ self-efficacy on OSS for
instruction in Lagos State.

Discussion

The study further revealed that the pre-service teachers are confident using OSS for learning in
Lagos State because they feel assured of having the skills necessary to use OSS software for
learning. In addition, they have the confidence to teach subject content effectively using OSS,
also feel confident that as time goes by, they will have the ability to address students need for
learning using OSS. The difference in the pre-service teachers’ self-efficacy in the use of OSS for
learning in Lagos state was such that self-efficacy greatly impact the use of OSS for instruction
among the pre-service teachers. These findings are similar to the findings of Asing-Cashman,
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Gurung, Limbu, and Rutledge (2014), which indicated high self-efficacy on the part of pre-service
teachers in their perceptions of their skills, attitude, and pedagogical intention to use free and
open-source tools (FOSTS) in their future teaching career.

The gender differences in the pre-service teachers’ self-efficacy on OSS for learning in Lagos
State were established in the hypotheses stated in this study. First, from the analysed data, it was
deduced that there was significant differences between male and female pre-service teachers’ self-
efficacy in the use of OSS for learning in Lagos State in favour of female teachers. On the other
hand, the self-efficacy finding favoured the male pre-service teachers. These differences may be
largely due to understanding the issues, not the reality on the ground. Second, the finding on
gender differences contradicts the findings of Yusuf and Balogun (2011), which indicated no
significant difference between male and female pre-service teachers in the self-efficacy rating of
their ability to use ICT tools for learning. However, the findings on gender differences agree with
Vedres and Vasarhelyi (2019), which indicated that women are severely marginalised in software
development because they are disadvantaged, while men are also disadvantaged along an
interquartile range of the female pattern.

Conclusion and Recommendation
Based on the study on pre-service teachers' self-efficacy in the use of open-source software for
learning in Lagos State, several key findings have emerged. Overall, pre-service teachers
demonstrated a moderate level of self-efficacy in using open-source software for learning. This
indicates that they have a certain degree of confidence in their ability to effectively utilize open-
source software in educational settings. This study therefore, recommended that Female pre-
service teachers should be encouraged to acquire the skills and knowledge necessary to use OSS
for learning. One contributing factor to pre-service teachers' self-efficacy was their prior
experience and familiarity with technology. Those who had previous exposure to open-source
software or had received training in its use tended to display higher levels of self-efficacy. This
suggests that targeted training and exposure to open-source software during their teacher
education programs could enhance their self-efficacy in this area. Furthermore, the study
identified specific areas where pre-service teachers felt more confident in using open-source
software, such as content creation and organization, instructional delivery, and student
assessment. On the other hand, they reported lower levels of self-efficacy in troubleshooting
technical issues and adapting software to diverse learner needs. These findings highlight the need
for comprehensive training programs that address these specific areas of concern.
Recommendations: Based on the conclusions drawn from the study, the following
recommendations are proposed:

1. Teacher Education Programs: Teacher education programs in Lagos State should
incorporate comprehensive training on the use of open-source software for learning. This
training should provide hands-on experience, opportunities for practice, and guidance on
troubleshooting common technical issues. By equipping pre-service teachers with the
necessary skills and knowledge, their self-efficacy in using open-source software can be
enhanced.

2. Professional Development: Continuous professional development opportunities should
be provided to practicing teachers to improve their self-efficacy in using open-source
software. Workshops, seminars, and online courses can be organized to update their
knowledge and skills, focusing on specific areas identified in the study where self-
efficacy was lower.

3. Collaboration and Support: Establishing a network of educators and experts who are
proficient in open-source software can foster collaboration and support among teachers.
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Creating platforms for sharing best practices, resources, and troubleshooting techniques
can contribute to the development of a supportive community that boosts teachers' self-
efficacy and addresses challenges they may face.

4. Research and Evaluation: Further research should be conducted to explore the long-term
effects of pre-service teachers' self-efficacy in using open-source software. Evaluating
the impact of training programs and identifying factors that contribute to sustained self-
efficacy will provide insights for future improvements in teacher education and
professional development initiatives.

By implementing these recommendations, the educational landscape in Lagos State can be
enriched with effective and confident teachers who utilize open-source software to enhance
teaching and learning experiences for their students.
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