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Abstract 
This study investigates the perspective of teachers and challenges they encounter while using 
technology into secondary school science instruction. Six science teachers from Putrajaya-
area schools participated in interviews as part of the study which used qualitative approaches 
to learn more about their perspectives, experiences, and level of technology integration in 
the classroom. According to research, teachers are aware of how technology may improve 
science education by providing dynamic and captivating resources like instructional games, 
virtual labs, and simulations. These resources make it possible to visualize abstract scientific 
ideas, which improves student comprehension and engagement. Important challenges are 
noted in the study, such as a lack of resources, technological challenges, insufficient training, 
and differences in students' and teachers' degrees of digital literacy. These difficulties 
frequently cause disruptions to lessons and restrict the efficient use of technology in the 
classroom. Teachers underlined the need of infrastructure upgrades to enable smooth 
technology integration as well as the necessity of focused professional development to 
increase their digital competencies. The study highlights how technology can be both a strong 
facilitator and a cause of challenges for science teaching. It concludes with suggestions for 
providing skills and lack of resources, promoting broad access to technology, and putting in 
place strong support networks. A more engaging, inclusive, and productive teaching-learning 
environment can be achieved by resolving these problems and optimizing the use of 
technology in science education. 
Keywords: ICT Integration in Education, STEM Learning Environment, Teacher Competency, 
Virtual Experiments, Student Engagement, Educational Technology Challenges 
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Introduction 
Technology is the practical application of scientific knowledge, instruments, and techniques 
to solve problems or achieve specific objectives. It encompasses a wide range of advances 
across industries, including manufacturing, information technology, communication, 
healthcare, and education. In education, technology has evolved from being a supplementary 
teaching aid to becoming an integral component that supports and transforms learning. The 
implementation of information and communication technology (ICT) assists in improving and 
strengthening information delivery while fostering a student-centred learning environment 
(Heinonen et al., 2022). Innovative use of technology can enhance student literacy and 
engagement by promoting thinking, decision-making, problem-solving, and logical reasoning 
skills that are crucial in the information era. However, the full potential of technology in 
education can only be realized when there is a paradigm shift in teaching and learning 
practices, with teachers playing a central role as effective agents of change. 
 
Understanding both the benefits and challenges of integrating technology into classrooms is 
essential for improving the quality of teaching and learning, especially given technology’s 
growing influence on society and education. Teachers play a critical role in developing 
students’ technological and cognitive competencies needed for national socioeconomic 
progress. As technology continues to shape modern education, the ability to retrieve, 
manage, and apply knowledge through digital means has become indispensable for both 
teachers and students (Heinonen et al., 2022). Although many teachers recognize the 
potential of technology, its effective adoption remains challenging due to resource 
limitations and varying degrees of digital literacy (Yuen et al., 2019; Jones, 2020). 
 
In Malaysia, the Smart Schools Initiative (Sekolah Bestari) was introduced in 1999 as part of 
the Ministry of Education’s broader goal to transform teaching and learning through ICT. The 
Malaysian Education Strategic Plan (2013–2025) continues to emphasize the integration of 
digital technologies to enhance learning quality and prepare students for the knowledge-
based economy (Ministry of Education Malaysia, 1997). Through this initiative, schools are 
provided with computers, internet facilities, and ICT-based training programs for teachers 
and students. Nevertheless, despite these policies, many teachers still face obstacles in 
effectively implementing technology due to limited access to devices, inadequate 
infrastructure, and insufficient training (Bećirović, 2023; Wohlfart & Wagner, 2022). These 
challenges often lead to inconsistent use of digital tools, which reduces the overall 
effectiveness of ICT-based education. Science subjects such as Physics, Chemistry, and 
Biology particularly benefit from technology integration because digital tools such as virtual 
laboratories, simulations, and interactive visualizations which help students grasp abstract 
scientific concepts more effectively (Bhat, 2023). Studies have shown that the use of ICT in 
science education can enhance engagement, facilitate inquiry-based learning, and improve 
conceptual understanding (Turgut & Aslan, 2021; Alshehri, 2020). However, the extent to 
which these benefits are realized depends greatly on teachers’ digital competencies, 
pedagogical approaches, and institutional support. Given these circumstances, it is crucial to 
investigate teachers’ perspectives and the challenges they encounter when using technology 
tools in teaching science. While international research has explored ICT integration 
extensively, there remains a gap in localized studies focusing on Malaysian secondary school 
science teachers. Understanding their lived experiences can provide valuable insights for 
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developing more effective training and infrastructure support tailored to the Malaysian 
context. 
 
Therefore, this study investigates teachers’ perspectives and challenges in using technology 
tools in teaching science subjects at the secondary school level in Malaysia. The novelty of 
this research lies in its qualitative exploration of real-world classroom practices and 
contextual barriers, offering a comprehensive view of how teachers perceive and implement 
digital tools in science instruction. The study contributes to the social science and education 
fields by providing empirical evidence that can inform policy formulation, professional 
development programs, and strategies for improving ICT integration in Malaysian schools. 
 
Problem Statements 
Based on the expanding impact of a digitally driven culture, there is a great deal of interest in 
understanding how educational practice is altering. Many studies have shown that 
incorporating technology into education has favourable outcomes, such as raising student 
motivation and enhancing teacher feedback and evaluation (Jones, 2020). Furthermore, 
there is evidence that teachers are becoming more interested in incorporating technology 
into their courses (Yuen et al., 2019). 
 
Despite the reported benefits of technology in education, several academics have expressed 
severe reservations. They claim that just using digital technology does not promote learning. 
There is a danger of employing new technology to teach old concepts in traditional methods, 
which may not assist student learning successfully (Timotheou et al., 2022). Knowing and 
using technology does not ensure good teaching practice (Akram et al., 2022). The current 
tendency appears to be for teachers to use technology as a delivery mechanism while 
continuing to employ traditional teaching approaches. 
 
Furthermore, research has revealed that many teachers do not completely integrate 
technology into their teaching approaches (Bećirović, 2023). Teachers are frequently 
allocated responsibility for using electronic instructional approaches (Wohlfart & Wagner, 
2022). Some teachers reported having problems using technology because of a lack of time 
to become acquainted with technology (Bećirović, 2023). Furthermore, teachers indicated a 
desire for more specific direction on how and why technology should be included into the 
lessons they teach. 
 
Although there has been information of effective integration of technology into scientific 
education, there have also been instances when the implementation has been less than ideal. 
Science teachers who struggle to incorporate thinking into their lessons are a good example. 
Despite their preparation and enthusiasm, they struggle with actual usage of technology, and 
as a result, students lose interest in the class and instead of paying attention, they browse 
the internet. and have fun. Teachers' approaches to challenges are returning to conventional 
instructional materials and methodologies. 
 
Objectives 
This research aims to investigate teachers’ perspective and challenges of using technology 
tools in teaching science subjects. The objectives of this research are 

1. To figure out teachers’ perspective on using technology tools to teach science in the 
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classroom. 
- What is the teachers’ perspective of implementing technology tools in teaching science 

subjects? 
 

2. To figure out the challenges of implementing technology tools in the classroom to teach 
science subjects among school teachers. 

- What are the challenges faced by the teacher in implementing technology tools in 
teaching science subjects? 

 
3. To determine the extent to which teachers integrate technology tools in the classroom to 

teach science subjects. 
- How do teachers use technology tools in teaching science subjects in the classroom? 

 
Literature Review 
Challenges in Using Technology Tools in Teaching Science Subjects 
The use of technology tools into education has altered the teaching and learning process, 
particularly in scientific topics. Technology tools are digital resources, software, and platforms 
that make teaching easier by increasing interactivity, engagement, and content accessibility. 
However, using these tools into scientific teaching presents obstacles. Issues such as limited 
access to necessary devices, inadequate infrastructure, and insufficient teacher training 
frequently impede the efficient use of technology in classrooms. Understanding and 
addressing these obstacles is critical for fully realizing the benefits of technology in science 
education (Kalyani, 2024). Implementing technology into the teaching and learning process is 
a complicated undertaking that can be affected by a variety of obstacles referred to as 
"challenges." These obstacles can be described as situations that obstruct progress or the 
attainment of goals.  
 
Limited Accessibility and Network Connection 
Limited accessibility and inadequate network connectivity are important impediments to the 
successful use of technology in education. Accessibility refers to how easily students and 
teachers can get and use the digital tools, devices, and resources required for learning. 
Network connection, on the other hand, refers to the availability and dependability of 
internet services that facilitate online and technologically based educational activities. In 
many cases, socioeconomic inequities, limited infrastructure, and geographic limits all 
contribute to these problems, resulting in unequal possibilities for children to benefit from 
technology-enhanced learning (Russo & Emtage, 2023). Addressing these issues is crucial for 
ensuring fair access to quality education. 
 
Some research studies have emphasised the difficult issue of teachers' restricted access to 
resources, particularly home access, which prevents them from efficiently incorporating 
modern technology into teaching. There are several causes for this lack of access to 
technology. Teachers cited challenges in having continuous access to computers. Booking 
computers in advance was sometimes overlooked, and they were unable to reserve them for 
consecutive periods, especially while working on various projects with kids. Because 
technology resources were often shared among teachers, this resulted in limited access to 
them. 
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According to Bećirović (2023), lack of access to technology resources may be caused by more 
than just a lack of hardware, software, or other technology assets neither school. It might also 
be the result of inadequate resource management, low-quality technology, incompatible 
software, or a lack of personal access for teachers. The issues associated with technology 
accessibility for teachers are not restricted to a single country; they are ubiquitous and vary 
by location. The most significant barrier, according to Mercenier and Voyvoda (2021), was a 
lack of accessibility, with teachers reporting numerous issues such as a lack of computers and 
suitable resources. According to Wireless Internet in Lower Secondary Schools in Europe 2018 
(2019), internet access is still not found in 50% of European schools. 
 
Several investigations from other nations found similar results. Turgut and Aslan (2021) 
discovered that a lack of computers, old or sluggish technology systems, and a paucity of 
instructional software were barriers to successful technology deployment in Turkish schools. 
According to Alshehri (2020), the absence of internet connection during school hours and 
hardware shortages are barriers to technology integration in Saudi schools. According to 
research conducted in United State schools, one of the biggest hurdles to technology 
integration in the classroom was a lack of computer resources (Dinc, 2019). 
 
School with Limited Technical Support 
Technical support in education is defined as the assistance and resources offered to maintain, 
troubleshoot, and maximize the usage of technology tools and infrastructure in schools. For 
many institutions, particularly those in less fortunate or rural areas, lack of technological 
support is a major barrier. This includes limited access to IT professionals, inadequate 
equipment upkeep, and technical issues that are not resolved on time. Without adequate 
support, educators and students may struggle to use technology successfully, resulting 
in disruptions in learning and a limited ability to properly integrate digital tools into the 
curriculum (Timotheou et al., 2022). Addressing this gap is critical to ensuring the successful 
adoption of technology in education. 
 
Effective use of technology in education necessitates both strong technical assistance in the 
classroom and enough whole-school resources. Dovilė Stumbrienė et al. (2023) emphasized 
that without these crucial characteristics, teachers cannot be able to overcome the barriers 
that prevent them from adopting technology. Neumeyer et al. (2021) revealed that one of the 
most significant impediments to technology adoption in education, according to elementary 
and secondary teachers, was a lack of technical help. 
 
Technical issues surfaced as a key barrier for teachers in Mercader and Gairín (2020) study. 
Slow-loading websites, internet access challenges, malfunctioning printers, and the usage of 
outdated and unreliable PCs were among the technological impediments. These technical 
difficulties hampered the seamless delivery of teachings as well as the natural flow of 
classroom activities (Mercader & Gairín, 2020). According to Technical Assistance and 
Support in the Planning of School Maintenance (2022), technology assistance or maintenance 
agreements in schools are crucial to supporting teachers in using technology in the classroom 
without wasting time troubleshooting software and hardware issues. According to Bećirović 
(2023) research, the absence of technical assistance in a school can lead to irregular technical 
maintenance, increasing the likelihood of technical breakdowns. 
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Several participants in the Bećirović (2023) survey expressed concern that technical 
difficulties would prohibit them from using technology in their teaching due to the possibility 
of equipment running out during a session. Numerous research studies related to education 
have discovered that a lack of technical help is a major barrier to efficient technology use. For 
example, emphasised that technology integration in education necessitates technical aid, and 
its lack might be a barrier. Similarly, Turgut and Aslan (2021) discovered that a lack of 
technical assistance was regarded as a major impediment to technology integration in 
scientific instruction in Turkish schools. Science teachers in Saudi Arabia were eager to 
include computers into their classrooms, but many were concerned about technical support 
or hardware concerns Alshehri (2020). Mercader and Gairín (2020) stated that technological 
issues create impediments to seamless class delivery for teaching professionals, regardless of 
their degree of expertise or the type of technical assistance and access they have. 
 
Lack of Effective Training 
Effective training in education refers to structured programs and tools that provide educators 
with the information and skills they need to effectively integrate technology into their 
teaching methods. A lack of such training might impede teachers' confidence and creativity in 
using digital resources, restricting their ability to improve learning experiences. This problem 
is frequently caused by a lack of professional development opportunities, obsolete training 
materials, or an emphasis on generic abilities over subject-specific applications. Addressing 
the training gap is critical for empowering educators and ensuring the successful 
implementation of technology in education (Gondwe, 2021). 
 
The lack of appropriate teacher training in the use of technology in education is regularly 
noted in the literature as a difficulty. According to Neumeyer et al. (2021) research, there are 
insufficient training opportunities for teachers to use technology in the classroom. Similarly, 
Kaminskienė et al. (2022) cited a lack of training as one of the top three hurdles to teachers' 
use of technology in the classroom as one of the top three barriers. Current studies in Turkey 
discovered that the most significant barrier to using modern technology in education was a 
lack of ongoing training for the teachers, while Turgut and Aslan (2021) discovered that 
insufficient training for teachers in the application of technology in Turkish schools was a 
barrier. 
 
Nisar Ahmed Dahri et al. (2024) realised that training is a complicated topic, and its efficacy is 
dependent on a variety of factors, including time for training, pedagogical training, skills 
training, and the use of technology in initial teacher training. Similarly, Handika et al. (2023) 
discovered that a lack of digital literacy training, pedagogic and didactic technology usage in 
the classroom training, and technology training for specific subject areas were barriers to the 
use of new technologies in classroom practice. Similar reasons for failures in using educational 
technology were cited in Saudi Arabian studies, such as a lack of teacher training in computer 
use, a focus on traditional "delivery" teaching rather than investing in modern technology, 
and a scarcity of teachers qualified to confidently use technology (Alshehri, 2020). 
 
It is critical to provide pedagogical training for teachers rather than just technology tool usage 
(Heinonen et al., 2022). According to Haarala-Muhonen et al. (2023), in order to persuade 
teachers of the usefulness of utilising technology in the classroom, training should focus on 
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pedagogical difficulties. Teachers who attended technology professional development 
courses still lacked expertise on how to successfully incorporate technology into their classes; 
they only understood fundamental technology skills like running a computer and setting up a 
printer. This was due to the courses' emphasis on obtaining fundamental technology skills 
rather than improving technology pedagogical components. 
 
Simply put, when new tools and teaching techniques are introduced, teacher training is 
required to enable them to effectively incorporate these technologies into their teaching 
(Christina Ioanna Pappa et al., 2023). However, according to Heinonen et al. (2022), poor or 
insufficient training leaves teachers unprepared and lacking confidence in properly 
integrating technology into the classroom. According to Sevgi Aydin-Gunbatar et al. (2023), 
teachers must not only be computer literate but also develop abilities in integrating computer 
use into their teaching and learning programmes. 
 
Lack of Teachers’ Competency 
Teachers' competency refers to the knowledge, skills, and attitudes required by educators to 
perform their roles effectively, including the ability to integrate technology into teaching. Lack 
of competency in this area can result in underutilization of digital tools, reduced student 
engagement, and ineffective teaching practices. Contributing factors include limited exposure 
to technology, inadequate professional development, and resistance to adopting new 
methods (Mariscal et al., 2023). 
 
Another barrier to teacher credibility is their ability to successfully integrate technology into 
their instructional practices (Handika et al., 2023). According to Sevgi Aydin-Gunbatar et al. 
(2023) research in Australia, many teachers lack computer knowledge and abilities and exhibit 
limited excitement for adopting computer-based supplemental learning into their teaching 
practices. The degree of this barrier varies by country. According to research, in poor nations, 
teachers' lack of technology ability is a key obstacle to their adoption and implementation of 
technology. (Neumeyer et al., 2021). For example, teachers' lack of technology ability has 
been cited as the main obstacle in the United State (Dinc, 2019). In a similar way, a lack of 
technology skills is a significant obstacle to incorporating technology towards science 
education in Saudi Arabia. (Alshehri, 2020). 
 
Mercenier and Voyvoda (2021) published the research on technology used in the European 
schools, and data from 27 European nations revealed that teachers who do not use computers 
in classrooms frequently cite "lack of skills" as a barrier to adopting technology for teaching. 
In a global survey involving nationally representative samples of schools from 26 countries, 
researchers discovered that teachers' lack of knowledge and competencies posed a 
substantial impediment to installing technology in secondary schools (Neumeyer et al., 2021). 
 
Heinonen et al. (2022) performed research that revealed various viewpoints in various 
nations. In Denmark, for example, many teachers avoid using technology and media in the 
classroom because they lack technology abilities, instead of pedagogical or practical reasons. 
In the Netherlands, however, teachers' technology knowledge and abilities were no longer 
viewed as the primary obstacle to technology usage. Thus, one of the major challenges to 
integrating technology into education is a lack of teacher competency. It might also be one of 
the elements influencing reluctance to change. 
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Theoretical Framework 
A theoretical framework is a structured foundation that includes concepts, theories, and 
principles to help researchers understand and analyze a study subject. It serves as a 
contextualizing lens for the study, assisting in explaining correlations between variables and 
providing a reason for the approach used. In the context of educational research, a theoretical 
framework is essential for matching the study's aims with established knowledge, assuring 
clarity and consistency. Researchers can establish a more solid and believable method to 
answering research questions by rooting it in theory. 
 
Davis et al. (1989) previously created the Technology Acceptance Model (TAM), that focused 
on 'activity linked to reasons.' Continuing their research, Venkatesh and Davis (2000) 
investigated the variables impacting people's computer usage and attitudes towards 
computers, resulting in the development of TAM 2. Figure 1 depicts the model, which 
connects perceived utility and ease of use with attitudes towards utilising technology and 
actual system utilisation. They put their model through its paces on 107 individuals who have 
been using the system for management for 14 weeks. The findings demonstrated that 
individuals' intentions to use the computer predicted actual computer usage, and perceived 
usefulness strongly affected these intentions. 
 

 
 
Figure 1: A theoretical extension of the technology acceptance model as TAM 2 (Venkatesh 
and Davis 2000) 
 
When teachers are presented to a new technology, Venkatesh and Davis (2000) claimed that 
their decision to embrace and use it is impacted by two basic criteria, as well as other 
additional variables: 
● External Variables: These are the difficulties that teachers experience when incorporating 

new technologies into their teaching and learning processes due to causes outside their 
control. Limited accessibility and network connectivity, schools with inadequate 
technology infrastructure, a lack of appropriate training, a lack of time, and insufficient 
teacher competency are examples of such issues. 

● Perceived Usefulness (PU): This is the degree to which teachers feel that employing a certain 
technology would improve their work performance. Teachers are unlikely to employ 
technology tools if they do not feel a need to challenge or modify their professional 
practices. However, if they see technology as valuable for increasing their teaching and 
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students' learning, they are more likely to be enthusiastic about utilising technology in the 
classroom. Teachers' perceived utility of technology tools is influenced by factors such as 
the capacity to work more quickly, enhanced job performance, higher productivity, 
effectiveness, and general usefulness. 

● Perceived Ease-of-Use (PEOU): This is the degree to which teachers feel that utilising a 
specific system or technology will involve little effort. Previous research has found a 
number of characteristics associated with perceived ease of use of technology, suchas ease 
of learning, clarity, accessibility, manageability, and ease of remembering (Worthington, 
2021). 

● Attitude Towards Use: Teachers' positive or negative views about utilising the target 
technology or system are referred to as their attitude towards use. Teachers' views 
towards these aspects will be influenced by how easily they see utilising technologies for 
personal use and in the classroom. 

● Behavioural Intention: This shows the extent to which teachers have made intentional 
preparations to do or refrain from performing a certain future behaviour, such as 
employing a specific technology. 

 
In addition, as factors influencing perceived usefulness and usage intentions, the updated 
version of TAM 2 includes social impact methods (subjective norm, voluntariness, and image) 
and conceptual instrumental methods (job relevance, output quality, results demonstrability, 
and perceived ease of use). These characteristics also contribute to teachers' acceptance and 
use of technologies. 
 
Conceptual Framework 
A conceptual framework for investigating teachers' perspectives and problems of employing 
technology tools in scientific subject at the secondary school level may be designed as follows: 
 
Independent variables 
Technology Competency of the Teacher: This comprises the teachers’ knowledge, abilities, 
and confidence in utilising technologies to successfully teach science topics. 
● Dependent variable: 
Perceived Ease of Use: This variable assesses teachers' impressions of how readily they can 

incorporate technology tools into their present teaching techniques and practices. 
● Mediating Factors 
Teaching Method: This refers to the pedagogical approach and tactics utilised by the teacher 

when introducing technology resources into scientific education. 
● Moderating Variable: 
Teacher Experience: This variable evaluates the influence of teachers' years of experience on 

their desire and competence to use technologies in scientific instruction. 
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Figure 2: Conceptual framework of teachers’ view and challenges of using technology tools in 
teaching science subjects at secondary school. 
 
The conceptual framework aims to investigate how teachers' technology proficiency impacts 
their perceived ease of use while using technology tools in scientific instruction. It also looks 
at how teaching methods may help to moderate the link between independent and 
dependent factors. Furthermore, the moderating variables of teaching experience may 
impact the overall incorporation of technologies in secondary school scientific education. 

 
Research Design 
The main goal of this study was to figure out teachers’ perspective on using technology tools 
to teach science in the classroom. Other than that, to figure out the challenges of 
implementing technology tools in the classroom to teach science subjects among school 
teachers. Moreover, this study also wants to determine the extent to which teachers 
integrate technology tools in the classroom to teach science subjects. To answer all of these 
research questions, a qualitative research method was adopted. 
 
Research Method 
This study uses a qualitative research approach to investigate science teachers' attitudes and 
experiences with using technology tools to teach science courses. Qualitative research is ideal 
for comprehending complicated phenomena in their natural setting, particularly when 
investigating personal experiences and perspectives. In this case, the researcher intends to 
investigate the attitudes, obstacles, and tactics used by science teachers when incorporating 
technology into their teaching practices. 
 
A purposive sampling strategy was used to identify six (6) Science teachers with experience 
using technology tools in the classroom in SMK at Putrajaya. Because they are attractive and 
adaptable to the researcher, interviews are often utilised in qualitative research (Nathan et 
al., 2019). This selection strategy helps the researcher to choose participants who study 
issues, the researcher created a semi-structured collection of questions. The interview 
methodology was developed in response to the study's research questions. It covers 
questions concerning the teachers’ views in implementing technology tools in teaching 
science subjects in the classroom, challenges of using technology tools in teaching science 
subjects in the classroom among school teachers as well as to what extent do the teachers 
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use technology tools in teaching science subjects in the classroom. In order to acquire 
relevant personal information from the respondents, demographic questions were also 
included in the interview. The researcher prepared a list of vital queries that would help in 
answering the study questions in order to build the interview questions. Table 3.1 is an 
illustration of the questions asked of the respondents, and Appendix A has a complete set of 
interview questions provided to the participants who were selected. 
 
Table 3.1 
Example of question listed in the Interview protocol (Ramli & Saleh, 2019). 

 
Sample of items used In-Depth Interview 

 
1) How many years of your experience in teaching? 
2) What is your perception on using technology tools in science subjects? 
3) What are the technology tools used in teaching science subjects? 
4) Were there any challenges that you encountered when using technology tools in 
science subjects? 
5) Is it possible that the chosen technology tools will help students learn specific science 
content? 
6) To what level do teachers utilize technology tools in the classroom to teach science? 
 

 
Population 
The term "population" refers to the total group of people or components who share certain 
traits and are of interest to the researcher. It symbolises the bigger group to whom the study 
findings are intended to be generalised. The whole set of prospective participants or subjects 
from whom a sample is taken to conduct research is referred to as the population. 
 
The population for this study were six teachers from SMK at Wilayah Persekutuan Putrajaya. 
There were some restricted criteria for this research where the respondents teach science 
subjects at the secondary school. The sample included six female responders in varying 
amounts. The location of the research sample was placed in the Putrajaya region. 
 
Sampling 
The process of selecting a selection of persons or items from a greater number of people for 
the purpose of conducting research is known as sampling. A sample is a subset of people 
picked from the population. Because it is sometimes difficult or impossible to investigate the 
complete population owing to its size, expense, or time limits, sampling is a vital aspect of 
research. There are numerous sampling strategies, and the method used is determined by 
the study objectives, demographic characteristics, and available resources. Convenience 
sampling, purposive sampling, quota sampling, accidental sampling, and snowball sampling 
are examples of non-probability sampling procedures. Purposive sampling is the most 
successful method for this kind of research. Purposive sampling, also known as judgemental 
or selective sampling, is a non-probability sampling approach used in research in which 
participants are chosen on specified criteria that correspond with the study aims. The 
researcher handpicks people or aspects from the population that have the necessary 
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features or experiences pertinent to the study in this technique. Purposive sampling is 
frequently used when a researcher wants to examine a specific subgroup or gather 
information from people who have specific knowledge, skills, or unique experiences 
connected to the research issue. Six teachers were chosen based on the subject taught which 
is science subject and are willing to participate in this research. The teachers’ quality that 
been met is Science teachers at secondary school. The interview's goal is to dive thoroughly 
into the teacher perspective and the obstacles that teachers encounter while using 
technology tools in teaching science subjects. 
 
Reliability and Validity 
Reliability 
In research, reliability relates to the consistency and stability of an instrument used to 
produce results from samples (Creswell, 2014). Three elements are considered to ensure the 
validity of this study work. First, all 25 samples answered the same questions. The samples 
were asked the identical questions in chronological order, giving them plenty of opportunity 
to respond. This proved consistency on the side of the investigator. Survey homogeneity in 
terms of response options, scales, and question types helps to reduce response bias and 
increase survey reliability. Test-retest reliability assesses stability by examining the 
consistency of responses over time after administering the survey to a subset of participants 
twice. The researcher can assess the data collected, boosting the reliability of the information 
received through the survey. 
 
Validity 
The validity of the interviews was maintained by connecting the interview questions with the 
study goals, with an emphasis on investigating teachers' perspectives and challenges in using 
technology tools in scientific instruction. Content validity was determined by engaging 
scientific education specialists and performing a thorough study of current research. In 
addition, a purposive sample strategy was employed to choose people with relevant 
experiences related to the research objective. Following data collection, chosen participants 
were requested to evaluate their interview transcripts for correctness and completeness, 
hence increasing the reliability and trustworthiness of the interview data. 
 
Method of Data Analysis 
As interviews were the only technique of data collection for this study, the information 
acquired is qualitative. The qualitative data was analysed by transcribing the audio recordings 
and doing theme analysis. Creswell (2013) defined thematic analysis as "identifying, coding, 
and categorising the themes present in the data to provide detailed descriptions of the 
phenomenon under study. To guarantee that no material was missed during transcription, 
the researcher attentively listened to the audiotapes numerous times while comparing them 
to notes obtained during the interviews. Following that, the interview replies were analyzed 
and coded into relevant components. The data was then categorized into topics using content 
analysis, with themes chosen based on quotes from respondents. 
 
Finding and Results 
The interviews were conducted with six science teachers from the same secondary schools in 
the Putrajaya area. These teachers, who volunteered for the interview, are currently utilizing 
various technology tools in their science classes. The researcher meticulously scheduled and 
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planned these interviews during her practical training session. The primary objective of the 
researcher was to delve into the teachers' perspectives and the challenges they encounter 
while integrating technology into their teaching methods. This exploration aimed to uncover 
insights into the effectiveness, hurdles, and overall impact of technology on science 
education. 
 
Each interview lasted approximately 30 minutes and followed a consistent set of questions 
for all participants. This uniformity ensured that the data collected was comparable across all 
interviews, providing a comprehensive view of the teachers' experiences and viewpoints. The 
structured approach allowed the researcher to gather detailed information about how 
technology tools are being used in science classrooms, as well as the benefits and obstacles 
associated with their use. 

 
Demographic Profile of Respondent 
Demographic information describes a lot of groups and subgroups, and gives basic 
information about the population. It can be used to describe an entire nation, an area, a city, 
or the people who are supposed to be buyers of an item or service in question. A person's 
age, gender, type of work, education, and other details represent their basic demographic 
data (Wikipedia Contributors, 2024). Six science teachers voluntarily participated in the 
interview process after being informed about the objective and procedure of the study. At the 
beginning of each interview, a briefing session was conducted to outline the purpose of the 
research, the specific topics to be discussed, and the expectations from the participants. This 
ensured that all interviewees were fully aware of the process and felt comfortable sharing 
their perspectives and experiences. 
 
The background information of each participant, including details such as teaching 
experience and subject being taught, is summarized in Table 4.2. This table provides an 
overview of the participants' profiles, offering context for their responses and helping to 
analyse variations in their views based on factors such as years of experience or prior 
exposure to technology. By presenting this demographic information, the study highlights the 
diversity of perspectives gathered, ensuring a comprehensive understanding of the challenges 
and opportunities associated with integrating technology tools in science education. 
 
Table 4.2 
Demographic profile of respondents 
Respondent Subject been teaching Experience in teaching 

Mrs. A Physics and Mathematic 3 years 

Mrs. H Science 7 years 

Mrs. I Biology and Science 2 years 

Mrs. A Physics and Science 20 years 

Mrs. S Science 10 years 

Mrs. A Physics 5 years 
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Teachers' Perspectives on Using Technology Tools 
Technology's implementation into education has greatly changed the way that lessons are 
taught and learned, providing resources that improve comprehension, accessibility, and 
engagement. Devices, software, and digital resources that enhance and support teaching 
methods are referred to as technology tools in education. These include platforms that 
facilitate individualized learning, educational apps, virtual simulations, and interactive 
whiteboards. These tools are not merely improvements for teachers; they are essential tools 
that influence how they plan, present, and assess their lessons. Since teachers' attitudes, 
experiences, and difficulties have a direct impact on the success of technology adoption in 
classrooms, it is crucial to understand how they see using these tools (Almuhanna, 2024). This 
section explores teachers' perspectives on integrating technology tools in education. The 
respondents highlighted several perspectives regarding the role of technology in science 
education and the advantages of using technology in teaching science. From their responses, 
it was evident that teachers recognized technology as a valuable resource for enhancing 
science education. 
 
Perceptions of Technology’s Role in Science Education 
Science education is drastically changed by technology, which changes how students 
investigate, comprehend, and interact with scientific ideas. Digital tools, programs, and 
platforms that support science education are referred to as technology in this context. Virtual 
labs, simulations, interactive software, and data analysis tools are a few examples that enable 
students to conduct experiments, visualize abstract phenomena, and analyze outcomes in 
ways that are not possible with conventional approaches (Bhat, 2023). This section explores 
these views by looking at the advantages technology presents for science education, the 
difficulties encountered, and how it affects instructional strategies and student performance. 
 
Table 4.3 
Response 1 on “What is your perception on using technology tools in science subject?” 

 
 
From the interview, the teachers often perceive technology tools as valuable facilitators that 
enhance the learning experience in science education by making lessons more interactive and 

Technology has made my life easier as a teacher. It suits the need of these young 

generations as they are more engaged in learning when technology is utilized. Thus, I 

include technology in my teaching and learning session a lot. 

Mrs I 

With so many advantages that improve learning and engagement, the use of technology 

in science education is innovative. Science is made more interesting via interactive 

platforms, augmented reality, and educational games, and adaptable learning resources 

accommodate different learning preferences. Thus, I include technology in my teaching 

and learning session so I can produce a well-rounded and influential science curriculum 

by integrating technology with conventional hands-on approaches and updating 

resources to reflect new developments. 

Mrs. S 

My perception on using technology tools in science subject is a good to be use as its 

help teaching and learning become more interesting. 

Mrs. H 
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engaging (Khukalenko et al., 2022). When it comes to helping students picture abstract 
scientific processes and concepts that may otherwise be difficult to understand through 
traditional teaching techniques, tools like virtual labs, simulations, and multimedia 
presentations are crucial. 
 
Table 4.4 
Response 2 on “What is your perception on using technology tools in science subject?” 

 
 
According to the respondent in Table 4.4, teachers believe that using interactive simulations 
and visual representations, technology may effectively clarify these difficult concepts. 3D 
animations, for example, might depict planetary motions or molecular structures, giving 
abstract ideas a more concrete and understandable form (Teplá et al., 2022). Additionally, 
virtual experiments are useful substitutes for conventional laboratory sets, saving money and 
time without sacrificing the quality of experiential learning. Additionally, teachers value how 
technology reduces the hazards involved in handling potentially dangerous materials or 
equipment by offering a controlled and safe environment for conducting research. This 
capacity to make complex scientific ideas easier to understand and comprehend supports 
technology's function as an effective instrument for improving the teaching of science. 
 
Benefits of Using Technology in Teaching Science 
The use of technology in science education has become a vital component of modern 
education, providing instruments for improving the delivery and comprehension of 
complicated scientific concepts. In this context, "technology" refers to electronic gadgets, 
software, and applications created to enhance and support instructional strategies. 
Examples of dynamic and captivating learning experiences include online collaborative 
platforms, data visualization tools, interactive models, and virtual simulations (Esra Kabataş 
Memiş et al., 2023). This section examines the benefits of integrating technology into science 
instruction, highlighting how it can enhance student comprehension, encourage critical 
thinking, and get students ready for a technologically advanced future. 
 

I believe that technology tools have tremendous potential to improve science 

education. As we know, this generation has a bad perspective on STEM subjects. 

Technology can make it easier to visualize complex scientific concepts, engage 

students in interactive learning, and offer access to up-to-date information. However, 

the effectiveness of technology in education depends on how well it is integrated and 

how accessible it is to both. 

Mrs. A 

I believe technology tools are transformative in science education. They not only 

make complex concepts easier to visualize and understand but also encourage 

student engagement and participation. Tools like simulations, virtual labs, and 

interactive presentations bring abstract scientific concepts to life. 

Mrs. A 

 

I honestly think technology helps deepen student understanding in visualising Physic 

concepts and law in daily life. With suitable gadget and material, my class sessions 

became more interactive with the help of visual aid from the technology. 

Mrs. A 
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Table 4.5 
Response on “Is it possible that the chosen technology tools will help students learn specific 
science content?” 

According to the respondent, technology helps improve student engagement and enables a 
deeper comprehension of difficult subjects and makes its advantages in science education 
clear. Technology-enabled learning environments are vibrant and engaging, drawing students 
in and promoting active engagement. Lessons are made more interesting by elements like 
polls, quizzes, and gamified activities, which encourage students to participate and pay 
attention. Through simulations, animations, and virtual experiments such as PhET Interactive 
Simulations or Gizmos, technology also helps students visualize abstract scientific ideas 
and gives them access to processes that are otherwise challenging to illustrate in typical 
classroom settings. Simulations, for instance, can simulate planetary motions or chemical 
reactions, helping students better understand complex interactions and details (Yilmaz, 
2023). 
 
Challenges in Implementing Technology Tools 
The use of digital tools in education has enormous potential for improving teaching and 
learning, but it is not without obstacles. In this context, technology tools are defined as digital 
resources, equipment, and software that support instructional methods, such as interactive 
platforms, learning management systems, and educational applications. While these tools 
have the potential to alter the classroom experience, successful technology implementation 
is sometimes associated with challenges (Guanzon et al., 2024). This section examines the 
challenges in implementing technology tools in education. 
 
Teachers identified several obstacles that hinder the effective integration of technology into 
teaching practices. One of the main challenges highlighted was limited access to resources, 
including insufficient devices, outdated software, and unreliable internet connections. 
Teachers also pointed out the lack of technical support and training, which often leaves them 
unprepared to effectively utilize technology in the classroom. Additionally, some teachers 
mentioned student-related challenges, such as varying levels of digital literacy and difficulties 
in keeping students focused when using technology. 
 

The right technology tools can make complex scientific concepts easier to understand 

by providing visualizations and interactive content. For instance, virtual labs allow 

students to experiment and observe phenomena that might be too costly, time-

consuming, or dangerous to replicate in a classroom setting 

Mrs. A. 

Students can investigate complicated ideas that could be challenging to understand 

using only conventional approaches thanks to technological aids like interactive 

models, simulations, and virtual labs. For example, 3D molecular representations in 

chemistry or virtual dissections in biology can offer a more profound comprehension 

of structures and processes. Game-based tools and interactive quizzes, such as 

Kahoot! or Quizizz, make learning specific topics engaging while reinforcing 

knowledge retention. 

Mrs. S 
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Resource Limitations and Accessibility 
Resource constraints and accessibility refer to the issues associated with the availability and 
equitable distribution of educational materials, technologies, and infrastructure required to 
facilitate effective learning. In the context of education, resources include not only physical 
instruments such as computers and software, but also reliable internet connectivity, technical 
assistance, and professional development opportunities for teachers (Guanzon et al., 2024). 
 
Table 4.6 
Response on “Were there any challenges that you encounter when using technology tools 
in science subject?” 

 
From the interview session, accessibility issues and resource constraints continue to be major 
obstacles. Disparities in technology integration result from schools' frequent differences in 
device availability, internet connectivity, and necessary digital tools. While some classrooms 
have sophisticated equipment like computers, projectors, and smartboards, others could not 
have even the most basic setup, which makes it difficult to use technology-based teaching 
strategies effectively (Scholarworks & Brackett, 2024). 
 
Technical Issues and Compatibility Problems 
Technical issues and compatibility issues are challenges that develop when software, 
hardware, or systems fail to perform properly or cannot work together successfully. Bugs, 
crashes, hardware malfunctions, and incompatibilities between different versions or types of 
technology are all possible difficulties. Addressing these issues is crucial to maintaining 
consistent performance and user happiness (Rothhaupt et al., 2024). This section investigates 
common causes, potential consequences, and resolution techniques for various difficulties. 
 
 
 
 
 
 
 
 
 
 
 
 

Yes, some challenges first are limited access to technology resources. Not all classrooms are equipped 
with modern tools such as projectors, smartboards, or computers, which are essential for delivering 
interactive and engaging lessons. This limitation can significantly affect the implementation of 
technology-driven teaching methods. 
Mrs. A 

Yes, some challenges include limited access to resources due to budget constraints, technical issues 
with devices, and a lack of proper training for teachers on how to use technology effectively. 
Additionally, students’ varying levels of familiarity with technology can sometimes slow down the 
teaching process. 
Mrs. A 
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Table 4.7 
Response on “Were there any challenges that you encounter when using technology tools in 
science subject?” 

 
From the interview session, teachers frequently deal with unpredictable internet access, all 
of which can interrupt classes and make it more difficult to provide educational materials 
effectively. In addition to taking up valuable class time, these technical issues irritate teachers 
and students alike (Timotheou et al., 2022). 
 
Teacher Readiness and Training Gaps 
Teacher readiness and training gaps relate to the mismatch between teachers' abilities, 
knowledge, and preparedness and the needs of today's classrooms. These gaps may result 
from insufficient professional development, a lack of access to training resources, or 
difficulties adjusting to new educational technologies and approaches (Talib et al., 2024). This 
section investigates the reasons, implications, and potential solutions to close these gaps and 
improve teaching effectiveness and student outcomes. 
 
Table 4.8 
Response on “Were there any challenges that you encounter when using technology tools 
in science subject?” 

 
The effective incorporation of digital tools in science education is significantly influenced by 
training gaps and teacher readiness. In order to give teachers the abilities and self-assurance 
they need to successfully integrate digital tools into their teaching methods, training 
programs must be adequate. Many teachers, however, believe that the training they receive 
is either too generalized or inadequate, making them ill-equipped to manage particular tools 
or troubleshoot technical problems (Alshorman, 2024). Teachers frequently have differing 
degrees of comfort and readiness as a result of this lack of focused professional development; 

The challenge is the internet connection thus to use this kind of technology tools need to consider 
twice. 
Mrs H. 

There are a number of issues with using technology in science teaching that need to be carefully 
considered. Although my school has projectors for each department and internet access, accessibility 
is still a major problem, underscoring the digital divide. Lessons usually will be disrupted by technical 
issues like internet connections or obsolete technology, which requires time. 
Mrs. S 

Well, there are always issues about the internet connectivity. Sometimes, I encounter bad connection 
and have to make my students wait while I am setting up the slides. 
Mrs. I 

Another notable challenge is the lack of training for teachers. Many teacherss, including myself during 
the early stages of adopting technology, have experienced difficulties in learning how to effectively 
integrate these tools into teaching practices. Without adequate training or ongoing technical support, 
teachers may feel unprepared and hesitant to incorporate technology into their lessons. This highlights 
the need for professional development programs to equip teachers with the skills and confidence 
required for utilizing educational technology effectively. 
Mrs. A 
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some feel creative and confident, while others find it difficult to put their ideas into practice. 
Teachers may also find it difficult to keep up with quickly changing technologies, which 
highlights the necessity of ongoing training programs that emphasize both fundamental skills 
and advanced applications. 
 
Student Engagement and Classroom Management 
Student engagement and classroom management are the tactics and procedures used to 
pique students' interest in learning while ensuring a disciplined and productive classroom 
environment. Engagement entails actively engaging pupils to participate in classes, whereas 
classroom management focuses on providing an environment in which effective teaching and 
learning may take place without interruption. This section delves into the issues at hand, 
approaches, and rewards of creating engagement and discipline to ensure the best 
educational outcomes. 
 
Table 4.9 
Response on “Were there any challenges that you encounter when using technology tools 
in science subject?” 

 
According to the respondent, students' digital literacy levels is a significant obstacle since 
some are proficient with technology, while others might not be, necessitating more time and 
assistance to guarantee fair participation. Before implementing digital technologies, teachers 
must offer instruction and direction because this discrepancy might impact learning speed 
and lead to comprehension gaps (Ndibalema, 2025). Additionally, there is a chance that 
students will become distracted when using internet-connected devices since they can be 
enticed to explore irrelevant content, utilize social media, or play online games during class. 
 
Extent and Methods of Technology Integration 
The amount and methods of technology integration refer to the degree and effectiveness 
with which digital tools, resources, and technologies are integrated into teaching and learning 
activities. This covers the extent to which technology aids curriculum delivery, increases 
student engagement, and enables innovative teaching practices. Integration methods vary 
greatly, ranging from the use of simple tools like slideshows to more complex strategies 
like interactive learning platforms and artificial intelligence (Adil et al., 2024). 
 
This section examines the extent and methods of technology integration in teaching practices. 
It highlights how frequently and in what ways teachers incorporate technology tools into their 
instruction. The results show different degrees of technology use, from occasional additions 
to lessons to more regular and deep integration. While some teachers said they mostly used 
technology for presentations and demonstrations, others said they used it for virtual 

Furthermore, it can also be difficult to integrate technology with curricula and assessment systems, 
necessitating more work and adaptation. Sometimes, the lesson might work well in theory but in 
practice, there are some issues such as difficulty in monitoring progress, students get distracted or 
misuse device by non-educational apps or websites during lessons. 
Mrs. S 

Honestly, one of the challenges that I encounter is distraction. Students tend to focus on exploring non 
educational material when given the opportunity. 
Mrs. A 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT  
Vol. 1 4 , No. 4, 2025, E-ISSN: 2226-6348 © 2025 

1293 

experiments, interactive exercises, and simulations. Teachers used a variety of techniques to 
integrate technology, including collaborative tools, online resources, educational software, 
and multimedia presentations. To improve student engagement and comprehension, they 
also incorporated digital platforms for project-based learning, exams, and real-time 
feedback. 
 
Types of Technology Tools Used in Teaching Science 
The various forms of technological tools used in science education refer to the digital 
resources and equipment used to improve the teaching and learning of scientific subjects. 
These tools include virtual labs, simulations, data analysis software, interactive whiteboards, 
and instructional apps, among others. They are intended to promote hands-on learning, 
spark curiosity, and make complicated scientific phenomena more approachable and 
interesting. This section delves into the various types of technology tools, their use in science 
teaching, and their impact on student comprehension and participation. 
 
Table 4.10 
Response on “What are the technology tools used in teaching science subjects?” 
 
I frequently use gamification tools like Kahoot and Quizizz when I need to evaluate my student. 
Mrs. H 

There are a variety of technology tools that I use in teaching Science subjects, each tailored to enhance 
aspects of learning and engagement. The most common technology that I used is projector to present 
my slides to the students, interactive whiteboards, online video resources and virtual collaboration 
platforms such as Padlet, Jamboard and Google Workspace. 
Mrs. S 

The most common technology that I used is projector to present my slides to the students. This 
saves a lot of time compared to writing on the whiteboard. 
Mrs. I 

Smart TV and iPad. The iPad can wirelessly mirror its screen to a Smart TV. This allows me and students 
to display lessons, videos, presentations, and interactive apps from the iPad to a larger audience, 
making the learning experience more engaging and accessible. 
Mrs. A 

Some of the commonly used tools include virtual lab simulations, interactive whiteboards, educational 
apps, data-logging sensors, and online platforms like Google Classroom and Kahoot. These tools 
facilitate experiments, assessments, and collaborative learning. 
Mrs. A 

Common technology tools used in teaching science include digital simulations, virtual labs, interactive 
whiteboards, online educational platforms (such as Google Classroom, Quizizz, Kahoot), and 
multimedia resources like videos and animations. Additionally, data collection devices such as sensors 
and probes are also beneficial in experimental sciences. 
Mrs. A 

Technological tools used in science education are essential for improving classroom 
instruction and making learning more dynamic and engaging. Data loggers provide real-
time data collection and analysis, which helps students visualize patterns and trends during 
experiments; interactive whiteboards allow teachers to present dynamic lessons with 
multimedia content, annotations, and real-time demonstrations; online quizzes and games, 
like Kahoot, make assessments more engaging by incorporating elements of competition and 
instant feedback; and virtual labs and simulations allow students to conduct experiments 
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in a safe and controlled environment, allowing them to explore scientific concepts without 
the limitations of physical lab equipment (Godoy, 2022). 
 
Instructional Strategies for Technology Integration 
Instructional strategies for technology integration are the deliberate ways and approaches 
that teachers employ to effectively incorporate technology into their teaching and learning 
practices. These initiatives are intended to match technological tools with curriculum goals, 
increase student engagement, and improve the overall educational experience. Examples 
include blended learning, flipped classrooms, project-based learning using digital resources, 
and collaborative online activities. This section delves into numerous tactics, their 
implementation, and roles in maximizing the benefits of technology in education. 
 
Table 4.11 
Response on “How do these challenges impact your instructional methods and strategies?” 
The difficulties of integrating technology into science instruction have a big impact on teaching 
strategies and tactics, frequently necessitating flexibility and preparation. Due to limited resources, I 
must find innovative ways to combine traditional teaching techniques with technology. In order to 
maintain learning continuity, technical problems and faults necessitate backup measures, such as 
creating alternate lessons or offline resources. Due to student distractions and gadget abuse, 
classroom management strategies including clear guidelines and monitoring tools are necessary to 
keep students' attention. Adapting classes to satisfy requirements and utilizing the advantages of 
digital tools frequently results from the necessity to match technology with curricula. 
Mrs. S 

Due to the challenges, I always need to prepare myself with other backup plans. For example, if my 
online quiz I not showing, I need to switch with the traditional method which is giving quiz on a piece 
of paper. This actually reduced engagement since students cannot see the interactive visuals or 
collaborate online with their classmates. 
Mrs I. 

These challenges force me to adapt my teaching strategies. For example, I often need to find 
alternative low-tech solutions when technology is unavailable. I also spend extra time preparing 
lessons to ensure that any technical issues won’t disrupt the flow of the class. Additionally, I emphasize 
flexibility, adapting my lesson plans in case some students struggle with using certain tools. 
Mrs. A 

 
To successfully integrate digital technologies into science education, instructional strategies 
for technology integration are necessary. One popular strategy is blended learning, which 
gives students a more flexible and individualized learning experience by fusing traditional in-
person instruction with online materials and activities. The flipped classroom model is 
another successful tactic, in which students study new ideas at home using readings, videos, 
and simulations while class time is devoted to practical exercises, discussions, and problem-
solving (Baig & Yadegaridehkordi, 2023). 
 
Maximizing Available Resources 
Maximizing available resources refers to the strategic use of existing tools, materials, and 
support systems to fulfil educational objectives in an efficient and effective manner. This 
entails using physical, digital, and human resources, such as classroom equipment, 
technology tools, and community knowledge, to improve teaching and learning experiences. 
Teachers can solve difficulties, reduce waste, and improve outcomes without making major 
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new costs. This section offers approaches, benefits, and examples for making the best use of 
educational materials. 
 
Table 4.11 
Response on “How do you maximize the use of available resources to support science 
education?” 
Teachers can give priority to inquiry-based, hands-on learning that utilizes inexpensive resources and 
techniques in order to optimize the resources available in science education. To supplement real 
investigations, they can incorporate free online simulations, virtual labs, and instructional videos. 
Mrs. S 

I will use variety of approach to deliver my lessons. I will be using slides, YouTube videos, online quiz 
and a lot of platforms to enhance my teaching. 
Mrs I. 

Science education is most effective when students actively engage with the material. I often use the 
existing materials for inquiry-based learning where students experiment, ask questions, and seek 
solutions. Other than that, project-based learning is also one of the ways to incorporate scientific 
method while utilising school resources to foster a deep level of student understanding. 
Mrs. A 

I ensure that resources are integrated purposefully into lessons rather than used as add-ons. For 
instance, I create flipped classrooms where students can explore concepts through videos and 
simulations before diving into discussions or practical experiments in class. 
Mrs. A 

 
According to the respondents, in order to deliver high-quality learning experiences without 
having to pay for pricey software and equipment, teachers are increasingly depending on 
open-source materials and free online tools. Teachers can engage students in dynamic classes 
that might otherwise require expensive physical resources by using platforms that offer 
interactive learning activities, virtual labs, and simulations. As an example, open-source 
software offers free options for tasks like word processing, design, and video editing, while 
virtual science labs and math simulations allow students to conduct experiments and 
investigate difficult ideas online (Adil et al., 2024). Regardless of financial limitations, these 
tools assist teachers in developing dynamic, designed classes that improve learning outcomes 
and increase accessibility and interest in learning for all students.  
 
Discussion 
Research Question 1: What are teachers’ perspectives on integrating technology tools in 
teaching science subjects? 
The responses gathered from the interview sessions clearly highlight various perspectives 
shared by teachers regarding the use of technology tools. The respondents expressed 
different viewpoints, particularly concerning the role of technology in science education and 
the benefits of integrating technology in teaching science (Almuhanna, 2024). The following 
section provides a detailed discussion of the key points raised by the respondents, outlining 
their insights and experiences with technology in the classroom. 
 
Perceptions of Technology’s Role in Science Education 
Technology tools are typically seen by teachers as transformative tools that improve science 
instruction and student learning. Numerous participants highlighted how resources like 
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simulations, virtual labs, and multimedia presentations enhance student engagement and 
facilitate the visualization and comprehension of abstract ideas (Asare et al., 2023). Teachers 
emphasized that these resources, which use platforms like Google Classroom, facilitate 
collaborative learning, better comprehension, and critical thinking (Jumadi et al., 2021). 
 
Additionally, participants pointed out that technology updates instructional methods to meet 
the needs of students who are knowledgeable about technology. For example, students can 
better understand complex concepts like planetary motions and chemical structures when 
they use interactive simulations and visual models. In general, teachers thought that using 
technology to enhance lessons makes them more impactful, dynamic, and engaging (Yilmaz, 
2023). 
 
Benefits of Using Technology in Teaching Science 
Improved student engagement, the ability to visualize abstract ideas, and chances for 
interactive learning are just a few advantages that technology tools provide in science 
teaching (Aslamiah, 2023). Participants said that by removing the dangers associated with 
traditional labs, tools like virtual labs and simulations enable students to conduct experiments 
safely and economically. Furthermore, it was noted that gamified activities like Kahoot and 
quizzes were useful for sustaining student attention while reinforcing learning (Kalogiannakis 
et al., 2021). 
 
Differentiated education that takes into account different learning styles is also made possible 
by the integration of technology. Teachers realized that, particularly for kinesthetics and 
visual learners, interactive resources made science more approachable and understandable 
(Tsirulnikov et al., 2023). These advantages highlight how valuable technology is for 
enhancing the educational process. 

 
Research Question 2: What challenges do teachers encounter when implementing technology 
tools in science education? 
In response to the second research question, participants identified several challenges in 
implementing technology tools in education. Their feedback highlighted key barriers that 
affect the seamless integration of technology into teaching and learning processes. One 
significant issue mentioned was insufficient resources, including a lack of modern devices, 
outdated software, and inconsistent internet access (Guanzon et al., 2024). Respondents also 
expressed concerns about the limited technical support and training opportunities, which 
often left teachers feeling unprepared to effectively incorporate technology into their lessons. 
Additionally, some teachers pointed out student-related difficulties, such as differences in 
digital skills and distractions caused by technology use. 
 
Resource Limitations and Accessibility 
According to Bećirović (2023), resource constraints and accessibility concerns are important 
barriers to using technology in science education, as schools have variable levels of access to 
essential tools such as devices, internet connectivity, and digital materials. Some schools may 
have cutting-edge technology, such as desktop computers, projectors, and smartboards, 
allowing for a variety of interactive and innovative teaching methods. However, many other 
schools, particularly those in low-income areas, suffer with obsolete or insufficient 
infrastructure, making it difficult for teachers to properly employ technology-based lessons. 
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Students in these classrooms may not have access to the digital resources needed for 
hands-on virtual labs, simulations, or online research, limiting their capacity to fully 
participate in the learning process (Scholarworks & Brackett, 2024). 
 
Furthermore, discrepancies extend outside the classroom, since children' home settings 
influence their access to technology. Some students may have dependable internet access 
and personal gadgets at home, whereas others, particularly those from low-income families, 
may lack even the most basic essentials, such as a solid internet connection or computer 
(Valdez et al., 2021). This digital divide not only affects students' capacity to complete 
assignments or participate in online learning, but it can also lead to wider accomplishment 
discrepancies, since individuals who lack proper technology tools are at a disadvantage 
compared to their peers. Students without internet access, for example, may miss out on 
essential instructional information, struggle with schoolwork that requires online research, or 
have difficulty participating in remote learning events. This circumstance exacerbates 
educational imbalances, making students from economically disadvantaged families more 
likely to lag behind in their studies, especially in technology-driven courses like science. 
 
Technical Issues and Compatibility Problems 
Lesson disruptions caused by technological issues are a serious impediment to effective 
technology integration in the classroom, frequently causing irritation for both teachers and 
students (Mercader & Gairín, 2020). Poor internet access, software malfunctions, and 
hardware failures are common concerns that can cause lessons to be delayed, interrupted, 
and disrupt the flow of learning (Basar et al., 2021). For example, a poor or unreliable internet 
connection may hinder students from accessing online materials, participating in virtual labs, 
or interacting with interactive simulations, resulting in wasted instructional time as teachers 
attempt to troubleshoot the problem. Similarly, gadget failures or software crashes can bring 
lessons to a standstill, forcing teachers to devote important class time to troubleshooting 
technological issues rather than teaching. 
 
The difficulties extend beyond the classroom setting, with the integration of cutting-edge 
equipment being hampered by obsolete technology. Many schools, particularly in poor 
districts, struggle to keep their devices and systems up to date, making it difficult for teachers 
to use the most recent instructional apps, software, and resources (Mustafa et al., 2024). 
Older devices may lack the processing power or memory required to run newer apps or 
updates, so teachers may discover that some critical tools are no longer compatible with the 
technology in their classrooms. Furthermore, the rapid speed of software updates might 
result in compatibility concerns, as new versions of apps may not function effectively on older 
systems. In rare circumstances, the frequent updates required to keep software running 
properly might result in temporary inoperability, leaving teachers without access to critical 
resources until their systems are updated or repaired. 
 
According to the research (Knyazeva et al., 2022), these technical disturbances not only take 
instructional time, but also have an influence on student participation. When lessons are 
disrupted due to technical challenges, teachers struggle to maintain a consistent and dynamic 
learning environment. Students may lose interest or become distracted, especially if they 
believe the class is not proceeding smoothly owing to technology issues. Over time, these 
difficulties can erode faith in the technology and make teachers and students hesitant to fully 
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embrace digital learning tools. In this setting, while technology has the potential to improve 
education, its usefulness is frequently hampered by technical constraints, especially when 
schools lack the resources to consistently maintain or upgrade their systems. 
 
Teacher Readiness and Training Gaps 
Many teachers think that the training programs offered nowadays are sufficient for utilizing 
technology in the classroom. Teachers may find it difficult to use digital tools, solve technical 
problems, and incorporate technology into their lesson plans if they are not properly trained 
(Knyazeva et al., 2022). In order to handle some technical issues that may come up during 
lessons, teachers frequently need extra specialized training. It's possible that general training 
sessions won't address how to use technology tools practically or offer solutions for typical 
problems. Teachers who receive specialized training may feel more competent and confident 
when using technology in the classroom. Teachers must receive training that explains how to 
use digital technologies to improve student engagement, customize learning, and encourage 
critical thinking. Effective technology use extends beyond simple operation. Programs for 
professional development should emphasize real-world technological applications that 
complement curriculum objectives and academic requirements (Kalyani, 2024). Furthermore, 
just as technology is always changing, so too are the educational resources and platforms that 
are accessible. Continuous professional development programs are vital to keep teachers 
updated on the newest innovations and best practices. Teachers who receive ongoing training 
are better equipped to adjust to new technologies and successfully incorporate them into 
their lesson plans (Kaminskienė et al., 2022). Lastly, teachers should have the abilities to 
resolve typical technological problems that may come up during instruction. Training 
programs should incorporate hands-on troubleshooting sessions to equip teachers with the 
skills they need to minimize disruptions and find speedy solutions to issues. Furthermore, 
when dealing with more complicated problems, having access to trustworthy technical help 
is essential. 
  
Student Engagement and Classroom Management 
Classroom dynamics can be greatly impacted by students' differing levels of digital literacy. 
The general pace of teaching may be slowed down by the fact that some students are very 
proficient with technology and can rapidly pick up new tools and platforms, while others may 
find it difficult and need more help. The difference calls for a diversified approach to 
education, in which teachers must ensure that more advanced students stay engaged and 
challenged while offering specialized support to those who require it (Audrin & Audrin, 2022). 
 
Additionally, there is a chance of distractions when using internet-connected gadgets in the 
classroom. Students may abuse these gadgets for non-academic activities like social media 
browsing, gaming, or viewing objectionable material, which might interfere with the 
classroom setting and lower output. Using efficient classroom management techniques is 
crucial to overcoming these obstacles. Teachers can establish specific guidelines and rules for 
the use of devices in the classroom, outlining the appropriate times and methods for using 
technology. Enforcing these guidelines consistently contributes to a courteous and 
concentrated learning environment (Marise, 2024). Monitoring systems can also be used to 
keep tabs on students' internet activities and make sure they're utilizing their gadgets 
responsibly. Teachers can see students' screens, block access to specific websites, and give 
real-time feedback using tools like classroom management software. 
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Research Question 3: How do teachers utilize technology tools in delivering science lessons in 
the classroom? 
The third research question was addressed by the respondents, who highlighted several key 
aspects related to the use of technology tools in teaching. Teachers identified specific 
technological tools incorporated into their lessons, such as multimedia presentations, 
interactive simulations, virtual labs, and online platforms. They also shared various 
instructional strategies for integrating technology into their teaching practices. These 
strategies included using digital resources for demonstrations, facilitating group activities, 
promoting collaborative learning, and conducting assessments through online tools (Adil et 
al., 2024). Additionally, respondents emphasized the importance of maximizing available 
resources by creatively adapting existing tools to address limitations and enhance lesson 
delivery. This approach aimed to improve student engagement and learning outcomes, 
showcasing teachers' efforts to make the most of the technology accessible to them. 
 
Types of Technology Tools Used 
The study's participants reported using a variety of technological tools to improve science 
instruction and learning. In addition to offering a hands-on experience that traditional labs 
might not always provide, virtual labs and simulations enable students to carry out 
experiments and visualize difficult concepts in a safe and economical way (Godoy, 2022). Data 
collection devices are used to collect real-time data during experiments, which students can 
analyze to gain more understanding into scientific phenomena. Interactive whiteboards serve 
as innovative teaching aids, enabling teachers to share multimedia content, remark on-
the-fly, and actively involve students in engaging lessons (Khukalenko et al., 2022). These 
technologies offer a more visual and interactive technique to teaching, making abstract 
subjects easier to learn. 
 
Because of their gamified approach to exams and quizzes, Kahoot and Quizizz are well-liked 
tools for evaluations. These platforms assist teachers and students find areas for growth by 
offering instant feedback in addition to making exams enjoyable and interactive. These 
technologies' competitive component can help increase student engagement and motivation. 
Google Classroom and other collaborative systems facilitate resource sharing and teamwork 
by enabling teachers to efficiently develop, distribute, and grade assignments. Within the 
platform, students can easily communicate, share materials, and work together on projects. 
This guarantees that every student has access to the resources and assistance they require 
while also promoting a collaborative learning environment (Yilmaz, 2023). 
 
Instructional Strategies for Technology Integration 
Teachers employed strategies such as blended learning and flipped classrooms to integrate 
technology into their lessons. Online learning activities and digital materials are combined 
with traditional in-person instruction to create blended learning. With this method, teachers 
may offer individualized, adaptable training that is catered to the needs of each student. 
Students may attend in-person classes in a mixed learning setting, where they participate in 
group projects, debates, and practical experiments. Outside of the classroom, pupils can 
simultaneously access digital materials including interactive simulations, movies, and online 
tests. Students may review difficult subjects, learn at their own pace, and continue their 
education outside of the classroom thanks to this combination (Han, 2023). 
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According to the research (Baig & Yadegaridehkordi, 2023), by using video lessons, 
simulations, and other digital materials, students can learn new concepts at home using the 
flipped classroom structure, which flips the conventional teaching methodology. This makes 
it possible to better utilize class time for interesting activities like group projects, discussions, 
and practical experiments. Students who view videos and do interactive tasks at home are 
better equipped to apply what they have learned in class. This method promotes critical 
thinking and active learning in addition to increasing student involvement. During class, 
teachers can offer more specialized help and direction, answering certain questions and 
promoting greater comprehension (Setren et al., 2020). 
 
Maximizing Available Resources 
Teachers used open-source and free web resources, which offered excellent instructional 
materials at no extra cost, to overcome resource constraints. In order to make the most of 
the tools and knowledge that were available, they also partnered with other schools to 
exchange training materials and hardware (Ahmad1, 2024). This cooperative strategy made 
it possible to distribute resources more fairly and guaranteed that every student had access 
to the resources they needed to learn. Teachers also showed ingenuity by making use of the 
resources at their disposal, recycling old equipment, and introducing commonplace things 
into their courses (Thambirajah et al., 2022). They maximized the impact of scarce resources 
by focusing on intentional integration and carefully crafting lessons to guarantee that 
technology was used efficiently and in line with learning objectives. Teachers were able to 
overcome financial limitations and deliver a quality learning experience because of this 
creative and planned approach (Adil et al., 2024). 

 
Implication and Recommendation 
This study highlights several important implications for integrating technology into science 
education. To strengthen the quality of science teaching, it is crucial to enhance teachers’ 
confidence and proficiency in using digital tools through targeted training and continuous 
professional development programs. Schools and educational authorities should prioritize 
the creation of supportive environments for technology-enhanced learning by investing in 
reliable internet connectivity and up-to-date technological equipment. Addressing inequities 
in access to digital resources is also essential to ensure fairness and minimize the 
technological divide among schools with varying resource capacities. Incorporating 
technology-based strategies such as virtual laboratories and interactive simulations can make 
science lessons more engaging and help students better comprehend complex scientific 
concepts. Furthermore, establishing efficient technical support systems will enable teachers 
to resolve hardware and software issues promptly, minimizing classroom disruptions and 
promoting consistent technology use. 
 
To achieve these goals, several recommendations are proposed. Teachers can be better 
supported through specialized training programs that focus on both basic and advanced 
digital competencies. Additional funding should be allocated to provide essential teaching 
technologies, including computers, projectors, and smartboards, for all classrooms. 
Collaborative learning should be further encouraged through platforms such as Google 
Classroom and Padlet to strengthen student-teacher and peer-to-peer interaction. Schools 
should also assign dedicated technical support personnel to ensure immediate 
troubleshooting of technological problems. Teachers are encouraged to incorporate 
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interactive tools like Kahoot and virtual laboratories to promote active, student-centered 
learning experiences and sustain engagement. Finally, to ensure lesson continuity during 
technical disruptions, educators should prepare contingency plans such as printed materials 
or offline learning modules. Implementing these measures will help overcome the challenges 
identified in the study and foster a more inclusive, effective, and technology-driven science 
education environment. 
 
Conclusion 
This study investigated the perspectives and challenges of secondary school science teachers 
in using technology tools for teaching. It revealed that while teachers recognize the potential 
of technology to enhance learning by making abstract scientific concepts more engaging and 
accessible, several challenges hinder its effective integration. These challenges include 
resource limitations, inadequate technical support, lack of training, and varying levels of 
digital literacy among both teachers and students. Teachers emphasized the transformative 
role of technology in making science lessons more interactive and fostering student 
engagement. Tools like virtual labs, simulations, and educational games were particularly 
praised for enabling experiential learning in a safe and cost-effective manner. However, issues 
such as unreliable internet, outdated devices, and insufficient access to resources often 
disrupted lesson delivery, reducing the effectiveness of these tools. Moreover, the study 
highlighted the need for targeted professional development to bridge the gaps in teachers' 
digital competencies. Training programs should not only focus on basic technical skills but 
also equip teachers with practical strategies to integrate technology into their pedagogy 
effectively. In conclusion, while technology holds immense promise for enriching science 
education, its successful implementation requires a holistic approach. Addressing 
infrastructure gaps, enhancing teacher training, and fostering supportive school 
environments are essential to overcoming the challenges and maximizing the benefits of 
technology in teaching. This study underscores the importance of ongoing research and 
development in educational technology to create a more inclusive, engaging, and effective 
learning environment. 
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