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Abstract 

The study investigates teachers’ perceptions of integrating Information and 
Communication Technology (ICT) in teaching, learning, and assessment within Bumthang 
schools, Bhutan, under the framework of the iSherig ICT Master Plan (2014–2023). With 
ICT increasingly shaping modern pedagogy through interactive and student-centred 
approaches, the research aims to evaluate its effectiveness in improving student academic 
performance and teaching practices while exploring teachers’ attitudes, challenges, and 
enabling factors. A mixed-methods design combined quantitative surveys and qualitative 
questionnaires involving n=131 teachers to capture comprehensive insights into ICT use. 
Findings indicate that teachers widely acknowledge ICT’s positive impact, rating its 
contribution to learning outcomes at an average of (M=4.1) on a five-point scale. 
Respondents highlighted that the use of ICT tools in teaching enhances student 
engagement, simplifies complex concepts, and streamlines assessment processes. Despite 
these benefits, significant barriers to integration remain, notably inadequate 
infrastructure, technical disruptions, and insufficient professional training. Nevertheless, 
86.3% of teachers expressed a preference for ICT-based teaching over traditional methods, 
underscoring their readiness for digital innovation in classrooms. The study concludes that 
while teachers recognize ICT’s transformative role in education, systemic support is critical 
to harness its full potential. Enhanced investments in digital infrastructure, capacity-
building initiatives, and sustained professional development are essential to ensure 
effective pedagogical integration. These insights provide valuable guidance for 
policymakers and stakeholders in advancing Bhutan’s vision of inclusive, technologically 
empowered education that equips learners with the skills and competencies required in a 
globalized knowledge society. 

Keywords: 
Academic performance, digital pedagogy, contemporary teaching, 
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INTRODUCTION 

Traditional teaching practices such as lectures, and chalkboard instruction continue to dominate 
classrooms in Bhutan. While effective for knowledge transmission, these methods often fail to actively 
engage learners or foster critical and creative thinking skills essential for the 21st century. Modern 
education now demands interactive, technology-driven experiences that prepare students for an 
increasingly digital and interconnected world. 

http://dx.doi.org/10.52380/mojet.2026.14.3.637
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His Majesty the King of Bhutan has emphasized that technology is a defining force of contemporary 
progress and an essential enabler of national development. In the 2023 National Day address, His Majesty 
urged the strengthening of digital infrastructure, including mobile networks, internet expansion, and 
satellite connectivity, to drive innovation and socioeconomic advancement. As Bhutan positions itself for 
the Fourth Industrial Revolution (IR4), marked by artificial intelligence, cloud computing, and the Internet 
of Things, preparing the youth for emerging digital opportunities has become a national imperative. 

In line with this vision, Bhutan’s education policies show a strong commitment to digital 
transformation. The iSherig ICT Master Plans (2014–2018 and 2019–2023) aim to nurture “nationally 
rooted and globally competent citizens” by ensuring equitable access to digital tools and learning 
opportunities. The Ministry of Education and Skills Development has embedded ICT within the national 
curriculum from pre-primary to grade XII, integrating STEM education with new disciplines such as 
robotics, artificial intelligence, and virtual reality. This forward-looking approach promotes inquiry, 
problem-solving, and digital literacy, skills vital for success in a technology-oriented world. Beyond 
modernization, ICT integration also supports the preservation of Bhutan’s cultural identity. Through digital 
platforms, learners engage with Bhutan’s heritage, languages, and traditions in interactive ways, such as 
virtual tours and online cultural projects, allowing technology to serve as both an educational and cultural 
bridge. 

Despite notable progress, challenges persist. The Education Draft Policy (2018, p. 6) envisions 
schools where ICT actively supports student engagement and collaboration, while the Thirty-Seventh 
Educational Policy Guidelines and Instructions (EPGI) (MoESD, 2023) report significant advancements in 
school digitization. By 2022, the average student-to-computer ratio improved to 9:1, and school internet 
connectivity rose from 64.8% in 2021 to 89.8% in 2022. However, research indicates persistent gaps 
between policy aspirations and classroom realities. Rana (2017) observed that teacher education in 
Bhutan remains largely traditional, revealing a disconnect between digital ambitions and practical 
implementation.  

In Bumthang District, schools are equipped with ICT facilities such as computer labs, smart boards, 
LCD projectors, and smart TVs. Yet, effective integration is constrained by limited digital competence 
among teachers, inadequate technical support, and unreliable internet connectivity. These issues 
underscore the need for capacity building and ongoing institutional support to translate technology access 
into meaningful pedagogical practice. The implementation of the iSherig Master Plans and the Education 
Blueprint (2014–2024) reflects Bhutan’s national commitment to ICT in education, highlighting the need 
to enhance infrastructure, teaching quality, and digital communication. However, actual classroom 
adoption remains limited. Many teachers struggle to select suitable ICT tools aligned with pedagogical 
objectives, reflecting broader challenges of professional readiness and mindset adaptation. Against this 
national and local backdrop, the present study explores teachers’ perceptions of ICT integration in 
Bumthang’s schools. It examines how technology reshapes teaching, learning, and assessment, identifies 
ongoing barriers, and highlights opportunities for improvement. Ultimately, the study seeks to support 
Bhutan’s pursuit of an inclusive, innovative, and culturally grounded digital education system that aligns 
with both global trends and national values. 

LITERATURE REVIEW 

The researchers discuss the following theories and conceptual framework, which underpin the 
study’s aims and objectives:  

• ICT as the National Aspiration 

• Theoretical Framework  

• Integration of ICT tools—changing the way of Teaching and learning 
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• Conceptual framework  

Information and Communication Technology (ICT) is an evolution that involves changes in methods 
and media to facilitate teaching and learning (Trinidad, S., Newhouse, P., & Clarkson, B., 2005).   Moreover, 
Harari (2018) highlights that “the twin revolutions in InfoTech and biotech could restructure not just the 
economy and societies but our bodies and minds” (p.7). The revolution must begin in school.  

ICT as the National Aspiration  

The vision of iSherig-2 is “nationally rooted and globally competent citizens through the equitable 
and pervasive use of emerging and relevant technology” (MoE, 2019, p. 1). Therefore, the commitment 
to ICT integration in education is exemplified by the creation of education ICT master plans, such as 
iSherig-1 (2014-2018) and iSherig-2 (2019-2023). These programs provide direction in promoting the use 
of ICT for learning, thereby making education more inclusive (MoE, 2014). The master plans were 
complemented by the launch of the Bhutan Education Blueprint, which recommended leveraging ICT for 
learning to facilitate inclusiveness by enabling citizens to access information and knowledge, making 
education more relevant (MoE, 2014). Consequently, the Ministry of Education and Skills Development 
(MoESD) has recognized the significance of incorporating ICT into the national school curriculum in grades 
PP–XII. The Education Draft Policy states that "Information and Communications Technology (ICT) shall be 
promoted in schools through the provision of ICT-based resources and ICT-aided teaching and learning" 
(MoE, 2018, p. 6). MoE (2019) strongly emphasizes encouraging instructors and students to use ICT-
integrated teaching and learning tools. Therefore, incorporating ICT in teaching is an aspiration to prepare 
students for the digital world.  

Theoretical Framework  

The study is underpinned by the Technology Acceptance Model (TAM), which explains how 
perceived usefulness and ease of use influence teachers’ adoption of ICT tools (Davis, 2003).  The TAM 
theory comprises various parts that represent the process of ICT acceptance by teachers, including 
behavioural intention, perceived usefulness, and perceived ease of use. TAM theory was developed to 
measure a technology's effectiveness or success in helping understand a particular system's value and 
efficacy. 

  
Figure 1: Theoretical Framework 

“A key ICT goal should be that all teachers must have knowledge and skills to use ICT and to 
integrate ICT into the curriculum and for assessing students' learning,” (Lama, 2016, p. 141). ICT enables 
educators and students to collaborate in conserving, presenting, and promoting Bhutanese indigenous 
knowledge, content, culture, and values (MoE, 2019).  
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Integration of ICT: Changing the Way of Teaching and Learning 

The world today is increasingly immersed in digital media and information. Integrating ICT into 
education refers to the meaningful use of technological tools and resources to enhance teaching and 
learning experiences. This involves employing devices and platforms such as computers, tablets, 
interactive whiteboards, educational software, online resources, and multimedia content to support 
classroom instruction (Rana, 2020). Ghavifekr and Rosdy (2015) describe ICT integration as the use of 
computer-based communication technologies within everyday classroom activities. 

ICT plays a significant role across various sectors, including education, business, governance, and 
personal life (Rana, 2020). Summers (1990) noted that teachers’ skills and attitudes strongly influence 
how they perceive education, which ultimately shapes their teaching practices. Several studies have 
confirmed that teachers’ attitudes toward ICT directly affect the extent to which they integrate technology 
into their teaching (Abdulkafi Albirini, 2004; Ola Erstad Hatlevik & Hans Christian Arnseth, 2012). 

Strengthening ICT integration within curriculum, pedagogy, and assessment contributes to a more 
dynamic learning environment (Lama, 2016). Lama emphasizes that ICT should not merely supplement 
traditional teaching methods but should enhance and support them. By incorporating digital tools, 
teachers can facilitate interactive learning activities, improve access to information, and promote digital 
literacy, which are essential competencies for learners in the 21st century (Rana, 2020). Lama also 
highlights the importance of ensuring that teachers have adequate access to computers and internet 
connectivity, along with the necessary knowledge and confidence to integrate ICT effectively into 
classroom instruction and assessment. 

Research has shown that the thoughtful use of ICT can improve classroom engagement and support 
more efficient teaching practices. Digital assessment platforms such as Google Forms, Kahoot!, and Quiz 
enable teachers to conduct interactive assessments while providing immediate feedback to learners. 
Studies indicate that such tools can enhance classroom participation and help teachers monitor students’ 
learning progress more effectively (Al-Sindi et al., 2023). Similarly, Saragih and Ena (2024) found that ICT 
tools, including interactive multimedia and e-learning platforms, can enrich students’ learning 
experiences and improve understanding, particularly in literature classes. According to Siddique (2024), 
ICT tools in education empower both teachers and students by making teaching and learning more 
effective. 

Despite these benefits, several challenges continue to affect the successful implementation of ICT 
in education. Limited resources, inadequate infrastructure, and insufficient digital skills among teachers 
can hinder effective integration. For instance, a study in Ghana reported that although pre-service 
teachers had positive attitudes toward ICT for learning and evaluation, they faced barriers related to 
unreliable internet access and limited technical expertise (Butakor, 2024). Similar findings by Ning and 
Ismail (2024) highlight the need for continuous teacher training and institutional support. Lama (2016) 
also cautions that extensive internet use may expose students to harmful online behaviours that could 
affect their well-being. Addressing these challenges is essential as countries continue to integrate 
technology into education systems. Promoting responsible, balanced, and safe ICT practices will help 
ensure that digital tools effectively support teaching, learning, and the overall development of students 
in the 21st century. 

Objectives 

• To examine the perception of the integration of ICT tools in teaching and learning processes. 

• To analyze the role of ICT tools in improving students’ academic performance. 
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Research Questions                                             

• How do teachers perceive the integration of ICT tools in classroom teaching and assessment in 
schools in Bumthang? 

• What are the challenges faced by teachers while integrating ICT tools and students' academic 
performance in schools in Bumthang? 

• What factors influence the successful integration of ICT tools in classroom teaching and 
assessment in schools in Bumthang? 

RESEARCH METHOD 

Research Method 

This study adopted a convergent parallel mixed methods design to generate comprehensive, 
accurate, and reliable data. By combining both quantitative and qualitative approaches, the study was 
able to develop a deeper and more nuanced understanding of how ICT is currently integrated into 
teaching and learning, as well as the challenges teachers face. As Almeida (2017) highlights, using a mixed-
methods approach enhances the validity of findings by bringing together the strengths of both research 
paradigms. 

The quantitative component involved the use of structured surveys to collect data systematically 
and objectively. These surveys measured the extent of ICT use in classrooms, the accessibility of digital 
resources, and how frequently various technological tools were applied in daily teaching. Complementing 
this, qualitative data were gathered through open-ended questionnaires that invited teachers to share 
their personal experiences, challenges, and reflections on ICT integration beyond what the survey could 
capture. This qualitative insight added richness and depth to the study, revealing the human perspective 
behind the numbers. 

By combining these two approaches, the research not only assessed the level of ICT implementation 
but also explored how teachers perceive its impact on student learning and academic performance. The 
triangulation of quantitative and qualitative data ensured greater credibility, reliability, and overall validity 
of the study’s conclusions. 

Participants 

The study employed a non-probability purposive sampling technique to explore teachers’ 
perceptions of ICT integration in teaching and learning within the Bumthang district. This approach 
allowed the researcher to deliberately select participants based on their relevance to the study—
specifically, teachers currently working in Bumthang schools who could provide meaningful insights into 
ICT practices. 

Non-probability sampling was used in this study to select participants who were directly involved 
in ICT integration in teaching and learning. While non-probability sampling may introduce a risk of bias, 
particularly in small-scale studies, it offers practical advantages in terms of time efficiency and cost-
effectiveness (Kothari, 2011). As Koul (2009) explains, this method does not require a complete sampling 
frame and enables the researcher to gather rich and contextually grounded data by engaging participants 
who are well-informed about the phenomenon under study. In the context of this research, the 
population of interest was limited to teachers who actively use ICT in instructional practices, and obtaining 
a complete sampling frame for random selection was not feasible. Furthermore, the relatively small and 
specialized population within the institution made probability sampling methods such as simple random 
or stratified sampling impractical. Therefore, purposive selection of participants ensured that the 
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respondents possessed the relevant knowledge and experience necessary to provide meaningful insights 
into ICT integration. 

In research logic, this move makes sense. Randomization is powerful when studying large, unknown 
populations. When the goal is to understand a specific practice among knowledgeable participants, 
targeted selection often produces richer and more meaningful data than randomness. In other words, 
sometimes the scientific task is not to pick people randomly, it is to pick the right people. The final sample 
comprised 131 teachers, representing a balanced mix of male and female participants spread across the 
three school levels in Bumthang Dzongkhag. All participants were employed in public schools, ensuring 
that the perspectives gathered reflected the realities of ICT integration within Bhutan’s government 
education system. 

Data Collection and Instrument  

Data for this study were collected using Google Forms, which facilitated easy access, distribution, 
and efficient data management. The main instrument was a pre-tested structured questionnaire designed 
to gather both quantitative and qualitative information from teachers. The quantitative section employed 
a five-point Likert scale to capture participants’ levels of agreement with various statements related to 
ICT integration in teaching and learning. The scale was defined as follows: Strongly Agree (5), Agree (4), 
Neutral (3), Disagree (2), and Strongly Disagree (1). This format allowed for a clear interpretation of 
teachers’ perceptions and attitudes toward the use of ICT in classrooms. 

To complement the quantitative data, an open-ended questionnaire was included to capture 
teachers’ detailed opinions, personal experiences, and suggestions regarding strategies for enhancing ICT 
integration. These open responses provided richer insights into teachers’ lived experiences, offering 
valuable context that purely numerical data could not convey. As Kothari (2011) noted, structured 
questionnaires are efficient research tools because they are easy to administer, cost-effective, and 
relatively simple to analyses. 

Before the main data collection, the questionnaire underwent a two-phase pretesting process 
involving thirty participants who served in the pilot study. Their responses helped identify ambiguities and 
areas requiring refinement in question wording or structure. Based on their feedback, minor modifications 
were made to improve clarity and ensure that the instrument accurately measured the intended 
constructs. The reliability of the questionnaire was determined by calculating Cronbach’s alpha, which 
yielded a value of 0.7, indicating a satisfactory level of internal consistency and dependability for research 
purposes. Additionally, the open-ended questionnaire was reviewed by research experts.  

The data collection period of three months (October–December 2025) was considered appropriate 
for gathering responses from teachers in Bumthang Dzongkhag regarding their perceptions of ICT 
integration in teaching and learning. This timeframe provided teachers with sufficient flexibility to 
participate despite their demanding professional responsibilities, including teaching, lesson preparation, 
assessments, and administrative tasks. Allowing an extended response window enabled teachers to 
complete the questionnaire at a convenient time, which helped improve both the response rate and the 
quality of the data collected. 

In addition, the October–December period falls within an active phase of the academic calendar 
when teachers are fully engaged in classroom instruction and frequently use teaching resources and 
digital tools. Collecting data during this time allowed participants to provide recent, experience-based 
perceptions of ICT integration. The three-month duration also allowed the researcher to distribute 
instruments, provide clarifications, conduct follow-ups, and reach teachers across different schools in 
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Bumthang Dzongkhag, thereby supporting broader participation and enhancing the representativeness of 
the study. 

Data Analysis 

Data collected from questionnaires were analysed using descriptive statistics for quantitative data 
and thematic analysis for qualitative data in SPSS version 23. With the help of five-point Likert scales, the 
survey results were presented in a table, making it easier to conclude. The use of both descriptive and 
thematic analysis yields an authentic and desired outcome of the study, one that was evaluated in 
alignment with the research objectives. Descriptive statistics, including measures such as the mean and 
standard deviation (SD), were employed to analyses the data. 

Ethical consideration 

As Gregory (2005) emphasizes, ethical dimensions form the cornerstone of any research endeavor, 
reminding us that, “If we ride roughshod over the wishes of others, we do damage to the fabric of trust 
that sustains human relationships” (p. 43). Similarly, Merriam (2009) stresses that researchers must act 
ethically to ensure their studies remain authentic, credible, and aligned with professional standards. In 
keeping with these principles, this study was conducted in accordance with generally accepted ethical 
norms. Both verbal and written consent were obtained from all participants before they completed the 
survey. Participants were fully informed about the study’s objectives, their rights as respondents, and how 
their data would be used. Participation was entirely voluntary, and no individual was coerced or pressured 
to take part in the research. To ensure confidentiality and data security, all questionnaire responses were 
stored securely and accessed only by the researcher for analysis purposes. No identifying information was 
disclosed at any stage of the research process. These measures helped maintain the integrity of the study 
and uphold the trust and respect between the researcher and participants. 

FINDINGS 

This study used the Brown Model (2010) to analyses the data regarding teachers' opinions of ICT 
integration in the classroom. This approach offers a thorough framework for examining the use of 
technology in classrooms by emphasizing essential components, including pedagogical relevance, teacher 
skill and confidence, institutional support, and access to ICT resources. This methodology will be used to 
evaluate the overall preparedness and efficacy of ICT use in the classroom, identify facilitators and 
barriers, and thoroughly investigate how instructors view the integration of ICT in their instructional 
methods. Data about ICT deployment in education can be particularly well interpreted using the Brown 
Model because of its emphasis on both individual and institutional aspects.  

Table 1. Interpretation of Students’ Perception Mean Scores with Reference to Brown Model 

Mean Agreement Level of perception 

4.51-5.00 Strongly agree Highest 
3.51-4.50 Agree High 
2.51-3.50 Neutral Moderate 
1.51-2.50 Poor Low 
1.00-1.50 Very poor Lowest 

Note: The ANR Program evaluation is adapted from Brown's (2010, p. 1). 

Accessibility of ICT Equipment and Tools 

Table 2 presents the teachers’ perceptions regarding the accessibility of ICT equipment and tools, 
including the availability of ICT infrastructure, ease of use, and the contribution of ICT resources to 
teaching and learning effectiveness. 
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Table 2. Accessibility of ICT Equipment and Tools  

Items Mean SD 
Level of 

perception 

a. The school provides adequate ICT infrastructure (e.g., hardware, software, 
internet access) for teaching and learning.  

3.27 1.10 Moderate 

b. ICT equipment (e.g., computers, internet) is readily available in the school. 3.26 1.17 Moderate 
c. I find ICT tools easy to use and navigate. 3.71 0.78 High 
d. With adequate ICT resources, teaching becomes more effective. 4.07 0.83 High 
Average                                                         3.60 0.96  

  The purpose of the question was to find out how respondents felt about the availability of ICT 
tools and equipment in their schools. With a mean score (m=3.27, SD=1.10), the question "The school 
provides adequate ICT infrastructure (e.g., hardware, software, internet access) for teaching and learning" 
showed a discernible range of answers. This implies that although some respondents think ICT 
infrastructure is acceptable, others don't. Overall, the results show that people's perceptions of the 
sufficiency of ICT resources are modest. It's interesting to note that item (d) has a high perception, 
suggesting that when sufficient ICT resources are available, education can be successful. On the other 
hand, item (b) highlights irregularities in access by showing that ICT equipment is not always easily 
accessible in classrooms. 

Accessibility of ICT infrastructure serves as an external element that affects teachers' acceptance 
of technology within the context of the Technology Acceptance Model. Teachers' opinions on perceived 
usefulness and ease of use are influenced by the availability of technology, software, and internet access. 
Therefore, the moderate mean score (m=3.71, SD=0.78) indicates that teachers' opinions of the value and 
simplicity of incorporating ICT into classroom practices may be weakened by uneven access to ICT 
resources, which could ultimately impair their readiness to utilize technology for teaching and learning. 
Seen this way, the statistics are not just numbers. They are a snapshot of a practical reality: technology 
acceptance in schools is not driven only by attitudes or training, it is deeply tied to whether the machines, 
networks, and tools actually exist and work when teachers need them. 

Training and Professional Development 

Table 3 presents the teachers’ perceptions regarding training and professional development 
opportunities related to ICT integration, including access to professional development programs, ICT 
training, continuous learning opportunities, and participation in relevant workshops or courses. 

Table 3. Training and Professional Development 

Items N Mean SD 
Level of 
Perception 

a. Professional development programs support teachers in keeping 
up with emerging ICT tools. 

131 4.12 0.76 High  

b. I receive adequate training on how to integrate ICT tools into 
teaching practices. 

131 2.71 0.99 Moderate  

c. I receive continuous professional development to stay updated 
with new ICT developments. 

131 2.50 1.01 Low  

d. I have opportunities to participate in workshops, seminars, or 
online courses to improve ICT integration skills 

131 2.51 1.05 Low  

Average   2.96   0.95  

Table 3 identifies the perceived importance of training and professional development in ICT 
integration for teaching and learning.  It is apparent from the table that the average perception level 
(M=2.96, SD=0.95) suggests a moderate level of agreement with the availability and effectiveness of ICT-
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related professional development programs. The statement, "professional development programs 
support teachers in keeping up with emerging ICT tools", received the highest rating, with (M=4.12, 
SD=0.76) indicating a high level of perceived support.  

In contrast, the majority of respondents perceived the training and workshops as moderate, with a 
(M=2.71, SD=0.99). The items “I receive continuous professional development to stay updated with new 
ICT development” and opportunities to participate in ICT workshops/seminars are perceived as the 
lowest, with (M=2.50, SD=1.01) and (M=2.51, SD=1.05) respectively.  

Therefore, training, and professional development improve teachers’ technological competence 
and confidence. When teachers receive continuous ICT training, they are more likely to perceive digital 
tools as easy to operate and integrate into instruction, thereby strengthening perceived ease of use. The 
average mean (M=2.96, SD=0.95) suggests that insufficient training may limit teachers’ confidence in 
effectively applying ICT. 

Teacher Attitudes and Beliefs towards ICT Integration 

Table 4 presents the teachers’ perceptions regarding their attitudes and beliefs toward ICT 
integration, including their confidence in ICT benefits, perceived usefulness of ICT for assessment, and 
motivation to adopt innovative ICT-based teaching strategies. 

Table 4. Teacher Attitudes and Beliefs towards ICT Integration. 

Items N Mean SD 
Level of 

Perception 

a.  I am confident about the benefits of using ICT in the 
classroom. 

131 4.05 0.74 High 

b. I believe that the use of ICT tools makes assessment easier 
and more efficient 

131 4.30 0.54 High 

c.  I am motivated to explore and adopt innovative ICT-based 
teaching strategies.  

131 4.18 0.63 High 

Average   4.18 0.63 High 

Table 4 identifies the perception level of teachers’ attitudes and beliefs toward ICT integration. The 
findings indicate that the majority of respondents demonstrate a positive attitude and strong belief in 
integrating ICT in teaching and learning. Specifically, item (c), “I am motivated to explore and adopt 
innovative ICT-based teaching strategies,” recorded a notably high perception level, with (M=4.18, 
SD=0.63), reflecting strong agreement among respondents. In addition, the statement that the use of ICT 
tools makes assessment easier and more efficient also received a high perception level, with a mean score 
(M=4.30, SD=0.54). Overall, these results suggest that respondents are not only open to the use of ICT in 
teaching and learning but are also highly motivated to incorporate it into their instructional practices.  

In relation to the TAM model, these findings clearly reflect the attitude component of the model. 
In other words, teachers’ positive attitudes and motivation to adopt ICT indicate favorable perceptions 
toward technology integration. Furthermore, the high mean scores, particularly the (M=4.18, SD=0.63) 
score for motivation to explore ICT-based strategies, demonstrate strong confidence in the benefits of ICT 
for teaching. Consequently, when teachers believe that ICT improves learning processes and assessment 
practices, their perception of perceived usefulness increases. As a result, this strengthens their overall 
attitude toward using technology and encourages greater willingness to integrate ICT into their 
instructional practices. 
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Pedagogical Integration 

Table 5 presents the teachers’ perceptions regarding pedagogical integration of ICT in teaching 
practices, including the use of ICT for learning activities, adaptation of teaching methods, adoption of 
innovative instructional approaches, and support for differentiated instruction. 

Table 5. Pedagogical Integration 

Items N Mean SD 
Level of 

Perception 

a. I regularly integrate ICT tools to facilitate a variety of learning 
activities in my classroom teaching. 

131 3.72 0.75 High 

b. I find it easy to integrate ICT tools into my existing teaching 
methods. 

131 3.48 0.81 Moderate 

c. ICT has helped me to adopt more innovative and effective 
teaching methods. 

131 3.93 0.56 High 

d. ICT tools support differentiated instruction for students with 
varying abilities. 

131 3.91 0.57 High 

Average  3.76 0.67 High 

  Table 5 reflects teachers' perceptions of the integration of ICT (Information and Communication 
Technology) in pedagogical practices. The overall findings suggest that while there is a high level of ICT 
integration in pedagogy among teachers, some challenges remain, particularly in terms of incorporating 
ICT into existing teaching methods with ease. Although ICT tools are being integrated, the mean score of 
(M=3.48, SD=0.81) indicates a moderate level of perception, hinting at potential training gaps. What is 
interesting in this data is that the perception levels of the other three items, a, c, and d, are rated high, 
with means of (M= 3.72, SD=0.75), (M= 3.93, SD=0.56), (M=3.91, SD=0.57) respectively. 

Barriers to ICT Integration 

Table 6 presents the teachers’ perceptions regarding barriers to ICT integration, including 
limitations in ICT equipment, time constraints, challenges in ICT-related pedagogical knowledge, and 
technical problems affecting the effective use of ICT in teaching. 

Table 6. Barriers to ICT Integration   

Items N Mean SD 
Level of 
 Perception 

a. The school lacks sufficient ICT equipment (e.g., computers, 
projectors) for teachers. 

131 3.60 1.20 High 

b. I struggle to find time to prepare ICT-based lesson plans.  131 3.06 1.01 Moderate 
c. I have a limited understanding of how to effectively 

integrate ICT into teaching. 
131 3.05 0.94 Moderate  

d. Frequent technical issues (e.g., device malfunctions, poor 
internet connectivity) disrupt ICT usage in my teaching. 

131 3.99 0.87 High 

Table 6 indicates that teachers generally perceive significant barriers to using ICT, especially around 
infrastructure and technical reliability, with more moderate challenges related to time and pedagogical 
skills for ICT integration. 

The mean scores range from (M=3.05, SD=0.94) to (M=3.99, SD=0.87) indicating that teachers tend 
to agree that these barriers exist rather than being neutral or disagreeing. Two items reach the “High” 
perception level, showing that some constraints are strongly felt, while the others are at a “Moderate” 
level, suggesting important but slightly less intense concerns. 
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Teachers report a high perception that the school lacks sufficient ICT equipment, such as computers 
and projectors, with a mean of (M= 3.60, SD=1.20), suggesting that access to hardware is a major concern. 
The highest mean (M=3.99, SD=0.87) is for frequent technical issues (malfunctions, poor internet), 
indicating that even when devices are available, reliability and connectivity severely disrupt ICT use in 
teaching. The mean of (M=3.06, SD=1.01) for “I struggle to find time to prepare ICT-based lesson plans” 
(moderate level) implies that workload and time management are noticeable but not the most critical 
barriers compared to technical factors. Similarly, the mean of (M=3.05, SD=0.94) for “I have a limited 
understanding of how to effectively integrate ICT into teaching” shows that teachers recognize some skills 
gaps, but these are perceived as slightly less severe than equipment shortages and technical problems. 

The pattern of responses suggests that interventions should prioritize improving ICT infrastructure 
and addressing connectivity and maintenance issues, as these are the most salient barriers. At the same 
time, targeted professional development and time-support measures (e.g., planning time, ready-made 
ICT resources) would help reduce the moderate constraints related to lesson preparation and pedagogical 
integration. 

Relationship between use of ICT Tools for Assessment and Academic Performance 

Table 7 presents the teachers’ perceptions regarding the relationship between ICT use and 
students’ academic performance, including ICT’s role in enhancing conceptual understanding, increasing 
student engagement, supporting learning through interactive tools, and improving assessment outcomes. 

Table 7. Relationship between ICT and Academic Performance 

 N Mean SD 
Level of 

Perception 

a. ICT tools help students understand complex topics more easily. 131 4.08 0.69 High 

b. Interactive ICT tools encourage students to participate actively 

in class, resulting in improved grades. 
131 4.03 0.66 High 

c. Interactive ICT tools (e.g., simulations, videos) help students 

understand complex topics, leading to better grades. 
131 4.11 0.64 High 

d. The use of ICT tools during assessments (e.g., online quizzes and 

tests) improves students’ performance compared to 

conventional methods 

131 4.00 0.65 High 

Average  4.1 0.66  

Table 7 compares the correlation between ICT integration and academic performance. All four 
items indicate a high level of perception, suggesting a strong perceived relationship between the use of 
ICT tools in assessment and improved academic performance. The average mean score of (M=4.1, 
SD=0.66) reflects a high perception level of ICT as a significant contributor to academic success. The 
findings further highlight the value of interactive and multimedia-rich ICT tools in enhancing students’ 
understanding and participation, which ultimately contributes to improved academic performance. 
Therefore, these results support the continued investment and integration of ICT in educational settings. 
The data shows that teachers perceive the use of ICT tools during assessments (such as online quizzes and 
tests) as clearly beneficial for students’ achievement compared to traditional paper-based methods. With 
a mean score of (M= 4.0, SD = 0.65) and a high level of perception, most respondents agree that 
technology-mediated assessment practices contribute to better student performance. 

In relation to the TAM, there is a strong perception that ICT improves academic performance, which 
directly reflects the concept of perceived usefulness, which is considered one of the most influential 
predictors of technology adoption. In other words, when teachers observe that ICT enhances students’ 
understanding, participation, and overall learning outcomes, they are more likely to recognize its 
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usefulness. Consequently, this strengthens their intention to integrate ICT tools in assessment and their 
teaching practices. 

Open-ended Questions 

ICT integration in contemporary education is widely recognized as essential, yet its effectiveness 
depends on several interrelated factors, particularly professional development, access to resources, and 
teacher competency. Professional development (PD) emerges as a cornerstone in this process, as teachers 
require not only technical proficiency but also pedagogical understanding of how to embed digital tools 
meaningfully into instruction. Respondents stress that consistent, hands-on PD enables teachers to gain 
confidence, practice with tools such as Google Classroom, Kahoot, Padlet, Jamboard, and Nearpod, and 
continuously “unlearn and relearn” as technologies evolve. Well-designed PD thus supports a shift from 
basic tool use toward more thoughtful, student-centred application of ICT in daily classroom practice. 

Adequate infrastructure is identified as another non-negotiable condition for successful ICT 
integration. Teachers highlight the need for sufficient numbers of computers, tablets, smartboards, and 
reliable, high-speed internet in every classroom, noting that uneven or limited access severely constrains 
the potential of ICT, particularly in rural or under-resourced schools. Respondents point out that 
infrastructure is not limited to initial provisioning; regular maintenance, timely upgrades, and technical 
support are equally important to ensure that devices remain functional and that connectivity is stable. As 
one teacher observes, “infrastructure, resources and ICT knowledge are crucial,” capturing the interplay 
between physical resources and human capacity. 

Pedagogically, the findings indicate a strong preference for interactive and student-centred 
approaches supported by ICT. Teachers report using game-based learning, flipped classrooms, 
experiential learning, and multimedia resources—such as videos, simulations, and interactive platforms—
to simplify complex concepts and respond to diverse learning styles. Many emphasise that optimal 
practice involves blending ICT with traditional methods, rather than replacing them, to create a balanced 
learning environment that maintains structure while enhancing engagement and participation. This 
blended approach positions ICT as a means to deepen understanding and promote active learning rather 
than as an add-on or distraction. 

Respondents also underscore the importance of strategic and purposeful ICT planning at the school 
and classroom levels. Effective strategies include aligning ICT tools with clear lesson objectives, integrating 
built-in assessment and feedback mechanisms, and deliberately focusing on a manageable set of core 
tools instead of overwhelming teachers with too many platforms. Teachers highlight that awareness-
raising is still needed, as some feel under-informed about available tools and their pedagogical 
affordances. This indicates that schools should not only provide access to ICT but also curate and scaffold 
tool use to match curricular priorities and teacher capacity. 

Taken together, the data suggest that optimizing ICT use in teaching and learning requires a multi-
layered, systemic approach. Schools need to invest in continuous, practice-oriented professional 
development; ensure equitable and reliable infrastructure; and promote pedagogical models that place 
student engagement and varied learning needs at the centre. In parallel, leadership should support 
collaborative planning, peer sharing, and ongoing reflection to monitor the impact of ICT on learning 
outcomes and classroom dynamics. Only when technology, pedagogy, and context are aligned through 
sustained support and strategic implementation can ICT tools genuinely transform teaching and learning 
rather than simply digitize existing practices. 
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Strategies Recommendation 

The integration of ICT in teaching and learning reveals key themes centred on professional 
development, infrastructure, pedagogy, and strategic planning. Teachers strongly emphasise the need for 
continuous, hands-on training to effectively use tools such as Google Classroom, Kahoot, Padlet, 
Jamboard, and Nearpod, highlighting the importance of “unlearning and relearning” to keep pace with 
technological advances. Adequate infrastructure—computers, smartboards, tablets, and reliable 
internet—is viewed as essential, particularly in rural schools where resources are scarce. Teachers also 
advocate student-centred approaches like game-based, flipped, and experiential learning that blend ICT 
with traditional methods to cater to diverse learning needs. Furthermore, respondents call for strategic 
ICT planning—aligning tools with objectives, integrating assessment, and building awareness without 
overwhelming users. In essence, effective ICT integration requires sustained professional development, 
equitable resources, thoughtful tool selection, and pedagogical innovation supported by collaborative and 
reflective school systems. 

Table 8 presents the teachers’ most preferred teaching styles, showing the distribution of 
preferences between conventional and contemporary teaching approaches. 

Table 8. The most Preferred Teaching Style   
Most preferred teaching style Frequency Percent 

Conventional Style 10 7.6 
Contemporary Style 113 86.3 
Missing  8 6.1 

Total 131 100 

According to Table 8, the majority of teachers preferred the contemporary teaching style. 
Specifically, 86.3% (n = 113) of the participants reported that the contemporary teaching style was their 
most preferred approach, whereas only 7.6% (n = 10) preferred the conventional teaching style. 
Additionally, 6.1% (n = 8) of the participants did not provide a response to this item. These findings 
indicate that teachers largely tend to adopt student-centered, technology-supported, interactive, and 
innovative teaching approaches. When considered together with the previous findings showing teachers’ 
positive attitudes toward ICT integration and high perceptions of ICT use in pedagogy, it can be concluded 
that teachers are generally open to technology-based practices that support contemporary approaches 
to teaching and learning. 

DISCUSSION AND CONCLUSION 

The present study examined teachers’ perceptions of the integration of ICT tools in teaching, 
assessment, and learning activities in Bumthang District, Bhutan. The findings indicate that teachers 
generally perceived ICT integration positively and viewed it as supportive of lesson delivery, classroom 
interaction, assessment practices, and student learning. These results suggest that ICT is increasingly 
being recognized by teachers as a useful pedagogical resource in school settings.  

The overall positive perceptions reported in this study are consistent with the literature reviewed. 
Previous studies have shown that ICT can enhance engagement, participation, and access to learning 
when it is integrated meaningfully into classroom practice (Alibraheim et al., 2022; Krouska et al., 2024). 
Similarly, Al-Madani (2020) and Ogunleye (2023) emphasized that digital technologies can enrich teaching 
and learning by making lessons more interactive, flexible, and learner-centred. The present findings align 
with these studies, as teachers in Bumthang District appeared to view ICT not merely as a technical 
addition, but as a practical instructional tool that can support more effective classroom processes. 
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At the same time, the findings reinforce an important point in the literature that the educational 
value of ICT depends less on the presence of technology itself than on the ways in which it is used (Dorji 
et al., 2025). The positive responses from teachers suggest that ICT was perceived as beneficial because 
it supported pedagogical processes such as explanation, interaction, and classroom engagement. This 
interpretation is consistent with Wong et al. (2025), who argued that digital tools are most effective when 
they are integrated with sound pedagogical approaches that actively support knowledge construction and 
learner participation. Similarly, Krouska et al. (2024) noted that the contribution of ICT to learning 
depends on the quality of instructional integration rather than simple access to devices or platforms. In 
this regard, the present study suggests that teachers perceived ICT as educationally valuable when it 
served clear instructional purposes. 

The findings can also be interpreted meaningfully through the Brown Model (2010), which 
emphasizes pedagogical relevance, teacher skill, and institutional support as central conditions for 
successful ICT integration. First, the findings reflect pedagogical relevance, as teachers perceived ICT as 
useful for improving lesson presentation, making learning more engaging, and supporting classroom 
interaction. Second, the findings suggest the importance of teacher skill because positive perceptions of 
ICT often depend on teachers’ confidence and readiness to use digital tools effectively in teaching and 
assessment. Third, the findings imply a degree of institutional support, since the integration of ICT in 
schools is unlikely to occur meaningfully without access to infrastructure, educational resources, and 
encouragement within the school system. Therefore, the Brown Model (2010) helps explain the present 
findings by showing that positive teacher perceptions are shaped by the interrelationship between 
instructional usefulness, teacher readiness, and supportive school conditions. 

The mixed-methods design strengthens this interpretation by allowing the study to draw on both 
quantitative and qualitative evidence. The convergence of findings across these two strands suggests 
consistency in teachers’ views and provides a broader understanding of how ICT is experienced in practice. 
In particular, the qualitative responses appear to support the quantitative trends, indicating that teachers 
associated ICT with improved engagement, more dynamic teaching, and enhanced support for learning 
activities. This is in line with Alibraheim et al. (2022), who highlighted the value of ICT in fostering active 
participation and improving classroom interaction. It also supports the view of Ukwoma and Dike (2017) 
that positive perceptions of digital resources play an important role in sustaining their use in educational 
settings. Nevertheless, because the data were primarily self-reported, the findings should still be 
interpreted as perceptual rather than definitive evidence of impact. 

Another important implication of the study is the role of ICT in promoting student-centred learning. 
The teachers’ responses suggest that ICT may be helping to create more interactive and participatory 
learning environments. This finding supports the broader literature, which has shown that technology can 
encourage learner engagement, support independent access to information, and facilitate collaborative 
learning processes (Al-Madani, 2020; Ogunleye, 2023). In this sense, ICT appears to be perceived not only 
as a delivery tool but also as a means of improving the overall learning experience. Such a perception is 
particularly important in contemporary education, where effective teaching increasingly requires flexible 
and responsive methods that can address diverse learning needs. 

From a practical perspective, the findings suggest that there is a favorable foundation for further 
strengthening ICT integration in Bhutanese schools. Teachers’ generally positive perceptions indicate 
openness toward digital teaching tools and recognition of their educational value (Dorji et al., 2025). At 
the same time, the findings point to the need for continued support to sustain and deepen this integration. 
Positive perception alone is not sufficient to ensure meaningful impact. As the literature suggests, the 
benefits of ICT depend on how well digital tools are embedded in pedagogy, how confident teachers are 
in their use, and how strongly schools support their implementation (Krouska et al., 2024; Wong et al., 
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2025). Therefore, the findings of this study support the view that effective ICT integration should be 
understood as a pedagogical and institutional process rather than a purely technological one. 

Overall, this study contributes useful district-level evidence on teachers’ perceptions of ICT 
integration in Bhutan. Its findings suggest that teachers generally regard ICT as valuable support for 
teaching and learning and associate it with better engagement and learning experiences in the classroom. 
However, these findings should not be interpreted as direct proof that ICT causes improved academic 
performance. Rather, they indicate that teachers perceive ICT as a promising educational resource whose 
value depends on purposeful pedagogical use, teacher capability, and supportive school conditions.  

Limitations and Recommendations 

The study, while informative, is subject to several important limitations. First, its focus on a single 
district, Bumthang Dzongkhag, restricts the geographic scope of the findings and may limit their 
applicability to other regions of Bhutan with different infrastructural, cultural, or policy contexts. Second, 
reliance on self-reported data introduces potential biases, such as social desirability effects or inaccuracies 
in how teachers assess and report their own ICT competence. 

Another limitation is the absence of students’ voices, which narrows the perspective to that of 
teachers alone and prevents a more holistic understanding of how ICT integration affects learning 
experiences and outcomes in the classroom. In addition, the exclusive use of a survey questionnaire to 
collect both quantitative and qualitative data constrains the depth and richness of the insights that can 
be obtained. To develop a more comprehensive understanding of ICT integration in future research, it 
would be valuable to employ a fuller range of mixed-methods strategies, such as classroom observations, 
interviews, and focus group discussions with both teachers and students. 

Future research could therefore be strengthened through a more deliberate and systematic 
research agenda. This may include longitudinal studies that track ICT integration and its effects on 
teaching and learning over time, controlled or quasi-experimental interventions that examine the impact 
of specific ICT-based teaching strategies, and evidence-based mixed-methods designs that combine 
quantitative measurements with in-depth qualitative inquiry. Such approaches would generate richer and 
more reliable evidence, enabling the findings to be applied more effectively in improving ICT-supported 
teaching practices and learning outcomes. 
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