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The nature and quality of education have a significant role in the evolution of contemporary societies. Education plays a crucial role in developing competent, informed, and foresighted individuals for varied higher duties. In order to ensure educational development, integration of technology in education system is important. The COVID-19 global pandemic quickly demonstrated the significance of technology in the field of education. Therefore, the purpose of this study was to identify the factors that act as barriers to technology adaptation for education in Bangladesh. This study used survey analysis to gather data from the respondents. To conduct the analysis, a total of 8 variables were used of which 7 were independent variables and 1 dependent variable. The 7 independent variables ’Lack of Awareness’, ‘Resistance to Change’, ‘Educators’ Attitude’, ‘Lack of Training and Support’, ’Cost’, ‘Low Internet Bandwidth’, and ‘Inadequate ICT Infrastructure’ are the possible barriers to ‘Technology Adaptation’; which is the dependent variable. The survey was directed towards undergraduate students of Bangladesh to gather the data through closed ended questions. SPSS software was used to conduct reliability test, multiple regression analysis and correlation analysis. The results of this research provide realistic suggestions on how to avoid the factors to act as barriers as well as enhance the use of technology in educational programs, which are supported by the literature review. The study also provides a survey that may be used in further research to look at other aspects of technology integration in the education sector.    
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Chapter 1
[bookmark: _Toc115345430] Introduction
The nature and quality of education have a significant role in the evolution of contemporary societies. Education plays a crucial role in developing competent, informed, and foresighted individuals for varied higher duties. The need of knowledge must be emphasized, particularly in a period of globalization and a highly competitive global economy (Monem & Muhammad, 2010). Higher education, in particular, has immense potential to generate growth and improve development in poor countries. Many countries have shown great success by ensuring quality education for their people, however, some of them failed in maintaining the success achieved due to the lack of production of skilled people during the times of accelerating economic changes as a result of globalization (Alam, 2009). This resulted in the policymakers to realize that science and technology can provide aid in educational development. 
The COVID-19 global pandemic quickly demonstrated the significance of technology in the field of education. Educators must view online learning as a strong instructional tool by the means of incorporating technology into current curriculum, instead of considering it purely as a crisis-management tool. Computer-generated learning technologies used well in the classroom may promote student commitment, aid instructors in improving session planning, and allow customized learning. It also provides aid to learners in generating the 21st-century abilities that are known to be very crucial. Online classes, video, AR, automation, and other technological means not only make class more interesting, but they also allow instructors to gather data on students’ work achievement by the means of introducing inclusive educational environment that energize team effort and intellectual curiosity. It is essential to realize that even though technology is a tool for education, it must not be considered as a goal itself. The potential of educational technology lies in how the trainers manage and use it to best meet the requirements of their students.
Though governments and educational institutions often seek technology solutions when faced with the need to swiftly expand and enhance educational offerings, there are several hurdles and issues with introducing technologies to improve teaching and learning in low-tech environments. Often economical, technological, socio-political, attitudinal, and educational challenges are all intertwined and must be addressed concurrently (Monem & Muhammad, 2010). This paper attempts to address the barriers and challenges faced by the universities of Bangladesh regarding technology adaptation and provide with possible methods to overcome them for future betterment of the education system of the country.
[bookmark: _Toc115345431]1.1 Background of the Study
When we think of a traditional classroom or education in general incorporating with technology, we imagine a classroom full of students having a mobile device in their hands, such as a smartphone or laptop. This has only been the case since the 2000s, when owning a mobile device and having access to the internet has become increasingly widespread (Ng, 2015). Currently, we're debating the advantages of cloud computing or how to incorporate AR or VR into educational settings, among other topics. However, they may become a thing of the past in the future after going through many challenges and hurdles in order to adapt to the changes. People and the objects around them need to adapt to the changes brought on by this evolution. The same is true in the case of bringing technology in the educational environment. Utilizing the technological tools has become the key to enhance teaching methods as well as reaching a greater number of students more efficiently. The efforts of doing so brings about many barriers that will prove to be the reason for failure, if not dealt with correctly and in time. 
As per Mohit Prodhan, Bangladesh's education system is not competitive on worldwide standards, which has serious consequences for the country's growth as a whole. He also included that for the past 44 years, the education system of Bangladesh has begun to fall apart due to the absence of a uniform curriculum. He further included other struggles related to the quality of teacher and facility, syllabus issues, and the insufficient will of government to execute far-sighted directions from various education commissions, have also had detrimental outcomes (Prodhan, 2016). Thereby, the need for doing researches to find out why education systems are failing is increasing; specifically, because there is not enough researches done on this subject yet. This paper will also help contribute in future researches which will be done on similar topics and may also serve to help extend the current one. 

[bookmark: _Toc115345432]1.2 Statement of the Problem
It is unquestionable that education is essential for a country's overall growth. This realization has led to the intent of grabbing all the possible opportunities to enhance the development of Bangladesh’s overall education system; including incorporating technology. However, it would be difficult as well as time consuming to understand and face the challenges related to it without any prior knowledge of it. This paper will help in providing that required knowledge by the means of finding the relationship between the technological factors and the successful outcome of the educational institutions of Bangladesh. According to a research on cyber schools, LA Tomei has provided us with an example of a successful outcome; where a computer based game was open for user participation. The users were able to customize the game for educational purposes, including delivering new knowledge and data; this was termed as “game mod(ification)”. This has resulted in a significant reduction in the resources required to prevent hacking within the game as well as promoted partnership within users (Tomei, 2007). As per M Qiu, Y Xu, and EO Omojokun technology is meant to help students think and learn more effectively (Qiu, Xu, & Omojokun, 2020).
Thereby, with greater number of participation in research and literature on technology adaptation in education, educational institutes can undoubtedly benefit from it in the form of learning more about the technology itself, the factors affecting technological adaptation in the institutions, the possible barriers they are to face in the matter, the extent of the positive outcomes of adapting technology etc. 
[bookmark: _Toc115345433]1.3 Objectives of the Study
[bookmark: _Toc115345434]1.3.1 General Objective
The broad purpose of conducting this research study is to analyze the possible effects of adapting technology in educational environment of Bangladesh. It would extend a hand in helping to investigate the use of technology to strengthen the education sector as a whole. 
[bookmark: _Toc115345435]1.3.2 Specific Objective
The following key points highlight the specific objectives of this study:
· Identify the extent to which Bangladesh is likely to adapt technology in its education sector.
· Investigate the strengths and weaknesses of the educational institutes in context to aligning new technologies with their curriculum. 
· Investigate the contributions and changes required in relation to technology adaptation.
· Identify the technological trends.
· Identify the factors that may affect technology adaptation.
· Identify the barriers that the educational institutions may face when aligning technology with education.
· Determine the extent of efficiency of the educational institutes after the implementation.
· Identify the possible suggestions to avoid the barriers or deal with the challenges of implementation.
[bookmark: _Toc115345436]1.4 Significance of the Study
This research study will prove to be significantly important to the students, lecturers, the policy makers, other researchers, as well as other related fields of the study such as entrepreneurs, business administration, professional training, etc. The research findings will help identify the effects of adapting technology in education and help the relevant sectors to benefit from it. Students who learn with the help of accessing learning materials through technology, such as blogs, videos, software, etc., are more likely to learn quickly and show more involvement and interest in sharing their ideas with others. This ultimately enhances group efforts and cooperation. Involving technology in teaching methods not only benefits the learners but also allows the educator to manage a larger number of students without facing time management issues. For example, an educator may use a technology-based tool to manage personalized learning for each student. In many countries, employers are seen to look for technological expertise in their employees. The survival of small enterprises greatly depends on their efficiency of using technology. All of these scenarios would benefit greatly if learning to utilize technology becomes a part of education. According to Vladislav Ilin, developing nations are also beginning to embrace, or have already begun, the use of technology in education. He also mentioned that researchers from the Middle East, Asia, and Africa are urging their countries to invest more in technology for educational purposes (Ilin, 2020). Therefore, as a developing country (Unknown, 2021), it is of the utmost priority for Bangladesh to lean towards adapting new forms of technology and enrich the educational standards with its assistance which will further benefit the society as a whole. This requires us to study and fully understand the effects of adapting technology in education. 
[bookmark: _Toc115345437]1.5 Research Questions
Based on this research study, we will be able to find answers to the following questions:
· How prone is the education sector of Bangladesh towards using technology?
· What are the possible factors affecting technology adaptation in the educational institutions of Bangladesh?
· What are the challenges of technology adaptation in the educational institutions of Bangladesh? 
· What are the current technological trends that are suitable for educational institutions of Bangladesh?
· To what extent the efficiency of educational institutions of Bangladesh will increase if they adapt technology?












Chapter 2
[bookmark: _Toc115345438]Literature Review
This sector of the research paper includes the literature review generated by the help of surveying published articles, books as well as other acknowledged sources related to this research. Readers will be given an outline of the current status of the study that has previously been conducted on the particular issue in this section. Our earlier-generated research questions will also be answered with the aid of the literature review. 
[bookmark: _Toc115345439]2.1 The Evolution of Technology in Education
Since the beginning of human civilization, there has been a focus on teaching and learning—the transmission of information from one generation to another. In prehistoric communities, learning was mostly accomplished orally and by memory. Writing came in being as the fundamental step in the development of a teaching instrument. Thus, writing and script creation might have been seen as the very first "teaching instrument." The first writing may have been done with sticks and later, fingers, on softer surfaces like the ground or sand. The texts that have been engraved on stone tablets are the oldest writings that have survived. Southern Mesopotamia was developed into one of the planet’s first urban cultures by the Sumerians around five thousand years ago. For the following three thousand years, scripts in the same region would be written using a system with wedge-shaped strokes that was established by these people, which is known to be cuneiform today (Muttappallymyalil et al., 2016). Different writing systems emerged in ancient civilizations all across the globe by around 3500 BC. A formal writing system, known as the Egyptian hieroglyphs, were being used in Egypt by 3400 B.C. One script was engraved on stone whilst many others were pasted on papyrus with the use of ink (Fischer, 2003). Contrary to "teaching aids," "teaching machines" have a recorded history dating back to the Greek era. Devices designed to show certain, difficult-to-observe circumstances are known as teaching machines. It is the oldest known use of technology in education. According to legend, the earliest astronomical teaching devices were created by Archimedes (287–212 BC). They had been reported by Cicero (106-43 BC), who also said that Thales of Miletus (about 550 BC) had purportedly built a globe that was its forerunner. The stone carver, otherwise known as chisel, must be considered as the oldest "technology" that was utilized in education; that too if the pointed stick that was used to write on the sand was to be excluded. Quintilian had his pupils use dull wooden or metal styluses to write on hard wax tablets as the first documented "erasable" tablet used as a teaching tool. In order to get a fresh side of the tablet for writing, the wax would be scraped off (Buck, 1989). Reusable writing materials were a recent technological invention that may have been employed for the first time at this period. Even during the middle of the 20th century, rural schools in developing countries continued to use the stone slate and stylus; an antiquated teaching and learning instrument utilized before paper and graphite pencils were widely employed (Muttappallymyalil et al., 2016). The current computers, laptops, tablets, and smartphones are descendants of these original instructional devices. 
[bookmark: _Toc115345440]2.2 The Current State of Technology in Education
Broadly speaking, technology has changed communities, cultures, and ways of life in a variety of ways that affect both individuals and groups of people (Penny, 1997). For instance, Capitalist systems of production and life were made possible by the mechanical clock (Mumford, 2010); Australian aboriginals' social structure and connections were altered by steel axes (Sharp, 1952); the printing press has facilitated widespread communication and the blending of cultures (McLuhan, 1962). In like manner, some technological advancements have had a substantial influence on teaching and learning, such as the changing process in writing due to the involvement of computerized writings (Bangert-Drowns, 1993). By providing a new method for creating and sharing content on the Internet, Web 2.0 has opened up new opportunities for teaching and learning (Liu, Horton, Olmanson, & Wang, 2008). 
Without a doubt, the impact of technology on learning and teaching is the reason for the area of educational technology’s existence. Technology affects not just the results of teaching and learning but also their methods, as well as how different people engage with teaching and learning in the classroom and throughout their learning experiences (Gagne, 1974; Kozma, 2003). 
Two tendencies in particular may be seen when it comes to education: First, curriculum and evaluations in educational institutions across the globe are adding digital competencies (Beller & research, 2013; Buitrago Flórez et al., 2017). Second, using technology in the classroom is encouraged, whether it be as a tool to enhance learning or as a way to conduct formative assessments (Shute & Rahimi, 2017; Straub, 2009). Technology helps us to connect with people and resources throughout the globe, as well as to (co-)create, acquire, store, and utilize knowledge and information (Scherer, Siddiq, Tondeur, & Education, 2019). As a result, helping students develop digital literacy so they can navigate the intricacies and dynamics of today's society has become the explicit goal of education (Fraillon, Ainley, Schulz, Friedman, & Gebhardt, 2014). 
[bookmark: _Toc115345441]2.2.1 Modern Technologies in Education Today
Easier access to information and communication with the help of Internet connectivity
During the last ten years, the significance of the internet has increased exponentially. The value of Internet in the area of education cannot be overstated at this point. The internet is considered to be a gift for students, regardless of the risks of fraud and other kinds of hazards. Students that utilize the internet may discover incredible convenience, as well as a variety of tutorials, helping materials, and other resources that allow them to have a good learning experience as well as succeed academically (Raja, Nagasubramani, & Research, 2018).
Communication is said to be a vital component for a good learning experience, distance education professionals and scholars have long been concerned with the required level of engagement a distance course might offer for students. According to McIsaac and Gunawardena, new technological tools will alter how students communicate and obtain information (McIsaac, Gunawardena, & technology, 1996; Moore, 1989). Similar to that, current study supports the link between interaction and technology (Dabbagh & Bannan-Ritland, 2005). 
New technologies allow real-time and time-delayed participation between instructors and students as well as between students. User-friendly apps are being produced by software organizations and are beneficial in both professional and academic environments. E-mail, instant messaging, and discussion forums were among that is referred to as the first-generation Web technologies (Godwin-Jones & technology, 2003). The second-generation Web tools, however, aim to increase interaction to a new level. In order to build interactive learning environments, blogs or weblogs, wikis, and podcasts (also known as vlogs or audio-blogs depending on whether video and audio are paired together or audio is used alone) may be used alone or in combination with programs like ImeemTM, WriteboardTM, and InstaCollTM (Beldarrain, 2006). 
Through the Internet, blogs are quickly published and accessible. As a collection of writings, blogs facilitate exploring new ideas or improving writing abilities since they allow the writers to utilize a platform (Kennedy, 2003). Many believe that blogs and weblogs do a great job as student portfolios that document a person's development, successes, and thoughts (Weller, Pegler, Mason, & Education, 2005). Today, blogs are used by both teachers and students to enhance the learning process; some blogs are maintained by instructors, while others are handled by students only. Ulises Mejias' Social Software Affordances course, taught at Columbia University's Teachers College, is a fascinating sample of a blog that is solely manage by instructors. Mejias' class blog provides data, revision of that data, and links to the blog written by the students. Every blog set down by the students serves as a unique creation, tracing the development of that student over the course of the semester (Mejias, 2006). 
The wiki trend is being swiftly adopted by educators, inspiring many of them to create their very own wikis in order to educate other professionals how to utilize this digital tool (Moxley, 2006). Wikis are collections of interconnected Web sites that showcase the collective contributions of several writers. Wiki pages have a looser structure than blogs, which are arranged sequentially, but they are connected in a variety of ways. Wiki pages are extremely collaborative and include inbuilt Internet resources. As students work together on a project, modifications are finished when the other participant accepts. Edits are documented and recorded as changes are made. Wikis are regarded to be more grave and long-lasting in comparison to blogs and might be used as knowledge archives (Godwin-Jones & technology, 2003).
The word "podcasting" currently refers to RSS feeds that incorporate audio and/or video due to current developments in podcasting that make use of RSS (Really Simple Syndication or Rich Site Summary) technology in order to make video content available on user demand. An independent link to the video rather than a download or streaming option may be found on a Weblog page. A digital video camera makes it especially simple to produce podcasts with video. One may produce a podcast using a variety of free hosting websites (Beldarrain, 2006). Ola and Niclas assert that the fundamental advantage of utilizing RSS feeds is such it enables data to be "pushed" towards the recipient rather than requiring the recipient to look for it. As educators learn more about the potential of podcasting, they will be able to both establish their own feeds and access the wealth of instructional podcasts currently available. When the teacher wishes to lay out course updates, convey group opinions, or present the discussion subject for the coming week, "pushing" material to the learner might be helpful (Ola & Niclas, 2005).
5G network to support smart classroom, AR, and VR
The 5G network is known to be a newly developed international wireless standard. In order to link people with objects, including machines, objects, and gadgets, 5G introduces a new type of network. Simply put, it is far more superior to the previous generations of cellular network; 1G, 2G, 3G, and 4G. 5G provides more users with higher data speed, very low latency, enhanced dependability, vast network connectivity, and an increased consistency regarding user experience (Qualcomm). To compare, two thousand devices can now be supported by a single 4G cell tower, with minor traffic delays; however, a 5G tower will host a number greater than a million connected devices per square km having the same amount of delays. This enormous increase in bandwidth will allow the heavier traffic loads to be managed easily that is needed for digital classrooms, AR and VR (Mokhtar & Bin Ahmad, 2020). As per the research done by Tanuja, Ankit, and Purushottam (Dahariya, Naik, & Patel), the following may be considered as the prominent aspects of using 5G network:-
•	High data speed, greater capacity, and comparatively lower cost per bit allowing better access to the Internet, multimedia interactivity, voice audio, video streaming, and many additional services.
•	A new radio system may potentially be developed where multiple radio technologies will be sharing the same range of frequencies. This may be accomplished by locating unutilized spectrum and then adjusting to the radio technology that is being used to share the spectrum.
•	Depending on the region and network being utilized, every cellphone device using a 5G network will have an independent IP address (IPV6).
•	Advanced billing systems and virtual private networks are anticipated to be facilitated by 5G network.
•	5G network will allow us to link our cellphone to our laptop in order to get access to the internet.
•	You may be capable of linking a 5G enabled phone to your laptop to access the internet.
•	The transmission of GB data, offered by 5G network, supports about sixty-five thousand connections.
The following are some of the positive effects 5G network has on education:-
a.	5G network supporting AR and VR
High bandwidth and minimal latency are essential for mixed-reality material and video to function at their best. In comparison to 4G, which records latency intervals of 50 to 80 milliseconds, 5G aims to decrease latency to a few ms (Ever & Rajan, 2018). Low latency will allow new services like virtual reality and augmented reality; in certain circumstances, latency of less than 1 ms is vital (Ulema, 2019). Experiences will be smooth with 5G. Students may take virtual reality tours of the human body or distant planets. With AR, individuals may gain new knowledge and develop new ideas by simply touching, pressing, and zooming across the layers of the Earth as quickly as they can imagine. By using powerful AR and VR technologies, 5G network will enhance the idea of interactive classrooms. Any kind of 3D design may be seen and touched with the assistance of 5G network (Mokhtar & Bin Ahmad, 2020).
b.	Allowing educators to save time
Despite everything running smoothly, setting up devices and collecting feedback in class takes time. Teachers may instantly log in as soon as they step foot inside the classroom thanks to the IoT on 5G. The automation of manual administrative duties can save a lot of time. Students will not have to wait long to provide their feedback and can just simply go for digital input. The signals will be strengthened due to the higher bandwidth which will help minimize infrequent missed connections and attention-sapping distractions during lengthy lectures and presentations (Mokhtar & Bin Ahmad, 2020).


c.	Instant Video Download
Since Generation Z enjoys watching videos, it seems obvious that YouTube is also their favorite source for instructional content. An HD movie might take up to an hour to download over 4G. A full-length video will download in a matter of seconds or maybe even less with 5G. A user may download an entire HD movie in a matter of seconds and stream high definition movies by the use of 5G network speeding up to 20 Gbps. Additionally having a millisecond-level latency; this is necessary for future technologies like augmented reality, autonomous cars, as well as vocal and visual signals through internet to function properly (Ulema, 2019).
d.	Additional Support for Individuals with Special Needs
Individuals with special need require more attention and assistance from their educators as students. According to a research (Mokhtar & Bin Ahmad, 2020), there is existence of machines to provide aid to these students; however, they are not as reactive as the individuals they are meant to serve. With the help of 5G network, these machines will manage to support instructors by reacting instantly when asked for assistance with learning activities.
e.	Greater Flexibility in Education
Each learner has a unique learning style and level of ability. By allowing their cellphones or laptops to have the same internet speeds and reactivity as in the classroom, 5G network will enable students to carry on with their studies outside of the traditional environment of a class. Students now have access to the same knowledge and activities as their classmates, no matter where they are or how far they are from a network.
f.	New Applications in Action
According to a research (Conde-Zhingre, Quezada-Sarmiento, & Labanda, 2018), we will be able to develop software that requires low latency and quick information processing thanks to the deployment of 5G technology. As a result, software engineers may expand all of their expertise without boundaries and in various contexts by using ICT.
g.	Tactile Internet for Real-time Human-machine Interaction
Through haptic overlay of the instructor and pupils, low latency tactile internet will allow distant learning and education. Round trip latency of 5-10 ms is permitted for detectable visual, aural, and haptic interactivity, tactile input, and speech recognition for the same multi-modal human–machine interfaces. Playing musical instruments at a distance will be possible thanks to the tactile internet (Parvez et al., 2018). To attain this low latency, substantial modifications in various network domains must be made. 
Impact of AI in Education
The sector of education has not been left unaffected by the tremendous breakthroughs in AI and its expanding prevalence. In the years to come, AI will undoubtedly continue to have a significant influence on education. According to UNESCO, the application of AI to the abundance of real-time data is marketed as a solution to enhance education by providing more individualized, adaptable, accessible, and engaging education (UNESCO, 2017). Governments, the education industry, and technology companies have been investigating the deployment of AI tools and platforms in order to identify its advantages and make the education system more effective and efficient (Berendt, Littlejohn, Blakemore, & Technology, 2020). 
The capacity of a digital computer or computer-controlled robot to carry out actions often connected with intelligent creatures is known as AI. Machine learning and data mining are now becoming increasingly popular topics. These approaches utilize a variety of algorithmic techniques to collect, organize, and interpret computationally massive data sets in order to identify patterns, trends, and relationships and draw conclusions from them. When a system "learns" from the data it is provided, it is referred to as being "intelligent." To enhance judgement call in educational systems, AI researchers have modified machine learning, computer modeling, and stats approaches utilized in the corporate world (Nistor, Derntl, & Klamma, 2015). These AI systems make use of various modelling approaches, such as "early alarm systems," which estimate the possibility of a student failing a course or lagging behind using predictive analytics. Many AI educational systems employ information on the decisions and actions of past students to assist and improve learning in a variety of ways, including: delivering a smart tutoring service (Roll, Russell, & Gašević, 2018), estimating each student's grades, enabling the system to suggest corrective action; or connecting academic success projections with university vacancies or employment applications (Berendt et al., 2017). Prediction systems are beneficial because they notify instructors of learners who are in danger of falling behind. However, using these methods comes with a number of disadvantages: 
· The hazards of enhancing the educational "status quo" (West & Society, 2017). Algorithms may be created to follow established procedures and developed on data including preexisting biases (Custer, King, Atinc, Read, & Sethi, 2018). As a result, it is increasingly challenging to alter educational methods and procedures since the employment of these systems accentuates already-existing prejudices, such as sexual or racial biases.
· Continuously observing individual learners may develop into invasive tracking and possibly lead to more nefarious uses, such governmental surveillance of people (BBC, 2018).
· AI systems have the potential to unintentionally exercise influence and control by taking decisions that carry significant and poorly thought-out risks and downsides. For instance, tying educational achievement forecasts to college or employment applications will probably have a significant influence on a person's future decisions (Berendt et al., 2017).
Such hazards of using AI in education are often difficult to perceive since they are unintentional, unexpected, or unforeseen effects of using AI systems in education (Pringle, Michael, Michael, & Magazine, 2016). Numerous research on the moral and legal implications of integrating AI systems into education have brought attention to these problems. Although, few studies have examined how AI in education could affect people's liberties and basic rights (Prinsloo, Slade, & E-learning, 2016). 
Children of this time, who are growing up in the era of AI, have distinct expectations of AI systems, which significantly enhance educational achievements. As per Williams, Park, Oh, and Breazeal, these individuals will interact with smart devices in fundamentally different ways from ordinary children. Younger children are now able to access digital material and offerings thanks to new AI-enabled interfaces that facilitate communication via gesture, touch, and voice (Williams, Park, Oh, & Breazeal, 2019). Along with advancements in AI, the educational environment has also started to alter. Around the globe, more and more educational initiatives are integrating digital culture into their curricula. For instance, in France, even basic schools provide a few classes on internet technology, and high school students are required to complete a test demonstrating their proficiency with computers. Additionally, LMS are deployed in many educational establishments (Chassignol, Khoroshavin, Klimova, & Bilyatdinova, 2018). 
One of the main functions of the current educational system is to develop the skills necessary for participation in the economic field of society. Leaning on to this perspective, educational policies are set in the context of economic development and are a major contributor to economic growth and development. Therefore, it is crucial to consider how labor and employment may change as a result of AI incorporated with the educational policy (Ilkka, 2018). AI is becoming more prevalent in the study of information management, operational research, and educational technologies (Verma, 2018). 
About more than thirty years, academic studies have focused on the use of AI in education as per Luckin, Holmes, Griffiths, & Forcier. They also mentioned that in order to assist formal education in addition to lifetime learning, the area investigates learning in conventional educational environments as well as in workplaces. The further included that the AI in Education's mathematical models and algorithms are the building blocks of a mostly human achievement. The use of AI in education increases the possibility of learning that is much more enticing, adaptable, individualized, and all-inclusive. It may provide educators and students the skills they need to react to not just what is being learned but also the way it is being learned and the way the individual feels. It may help instructors create more advanced educational setting than would not be otherwise feasible; it can also help learners build the abilities and competencies that employers look for in the employees. Doing a collaborative engagement can be a strenuous work for an educator alone; in which case, AI in education may be of assistance. It can be done by ensuring that the proper group is established for the work at hand, or by giving targeted assistance at precisely the right moment (Luckin, Holmes, Griffiths, & Forcier, 2016). 
The fundamental models of education using AI are the following three:
a. The pedagogical model – This model necessitates that the AI system be aware of the most efficient modes of instruction.
b. The domain model - This model calls for a deeper understanding for the AI system regarding the topic being learnt.
c. The learner model – This model calls for the AI system to have the required knowledge about the student (Luckin et al., 2016). 
2.3 [bookmark: _Toc115345442]Factors Affecting the Adaptation of Technology in Education
[bookmark: _Toc115345443]2.3.1 Independent Variables
Lack of Awareness:
The advantages of technology are known to those individuals, who are encouraged to engage. The majority of students and instructors have a lack of awareness regarding the benefits of the presented technologies. Few people are likely to try new things when the old ones are still producing well for them (Mahmud & Gope, 2009). Students and educators who are not aware of the advantages of a newly introduced technology are more likely to lose patience quickly since they may see it as a waste of time. It is challenging to successfully integrate technology if one is unaware of a given technology's significance and how it helps accomplish objectives. 
The following shows the hypothesis:
(H1: There is a significant relationship between “Lack of Awareness” and “Technology Adaptation”.)
Resistance to Change:
The most fundamental and important obstacle to technological integration is undoubtedly a natural aversion to change, particularly change that is imposed from above. According to Fabry and Higgs, teachers need to undergo two drastic adjustments in order to use technology in the classroom in the way that its enthusiastic supporters envision: not only do they need to learn how to use it, but they must also alter the way they teach. They further mentioned that the teachers are being urged to go from a teacher-centered classroom to one that is more student-centered. For instructors, this signifies a more challenging change than just using technology (Fabry & Higgs, 1997). Beside the generic cause of resistance to change, there are a few other reasons to why teachers are resistant to embracing new technology. For instance, Marcinkiewicz is convinced that individuals not only avoid adopting technology because they worry about losing their position and hard-earned qualities but also because they lack the necessary expertise (Marcinkiewicz, 1994). While some instructors worry about being replaced by advanced technologies, others worry about losing control over their classroom. Additionally, the fear of shame prevents many instructors from learning the skills necessary to utilize computer technology in the classroom successfully due to being less familiar about particular technologies than their students (Fabry & Higgs, 1997). Resistance to changing the learning environment has come from both instructors and students. According to a study conducted by Khaled Mahmud and Khonika Gope on the desire of the participants to transform their learning environment using technology, 69% of the respondents are not inclined to do so. They favor learning via the old-fashioned means of writing things down (Mahmud & Gope, 2009). 
The following shows the hypothesis:
(H2: There is a significant relationship between “Resistance to Change” and “Technology Adaptation”.)
Attitudes of the Educators as Technology Adopters:
Teachers' attitudes are a relevant topic when it comes to the gap between teachers' intended and real usage of technology. The innovation and adoption classifications that Rogers discusses show the possible attitudes of the instructors (Rogers, Singhal, & Quinlan, 2014). According to Rogers' model, there are five main groups in which technology users may be classified: innovators, early adopters, early majority, late majority, and laggards. The innovators are at the cutting edge of technology usage and are keen to explore new things. Early adopters are the effective consumers of technology who pursue innovators. They act as examples for other people. They promote technology usage and communicate their experiences with everyone. Early majority users hold off on utilizing a technology until they have seen how well it is being utilized. When implementing new technologies, they take their time and exercise caution. The late majority users wait until they are either forced to use it or are eventually convinced of its advantages. The very last to adapt are the laggards. One or more of these criteria best describes educators' views and technological use. Sadly, just 16% of educators fit into the criteria of innovators and early adopters, where optimistic attitudes are more common (Fabry & Higgs, 1997). Marcinkiewicz thinks that staff development initiatives that include factors affecting motivation could increase instructors' proficiency with technology (Marcinkiewicz, 1994). Budin's research demonstrates how educators may utilize technology to change education and become learning facilitators (Budin, 1991).
The following shows the hypothesis:
(H3: There is a significant relationship between “Educators’ Attitudes” and “Technology Adaptation”.)
Lack of Training and Support:
Faculty members often don't know how to utilize technology and lack the resources they need to educate themselves. They are unable to use technology in their lectures. Availability of the tools required, the freedom to use them, and assistance via continual education are all necessary for creativity and exploration. Educators must be educated on how and when to utilize technology before they are asked to do it successfully (Young, 1991). The relevant technology should be available to instructors at all times, so that they may utilize it just as easily as they would with paper and pencil. It takes time for people to learn something new, but educators are left with very less time after taking every day classes, checking scripts and attending various meetings; which is why, enough time must be allocated to practice and learn the application of the related technology in their lectures properly. It can only be done if the training is considered as a mandatory task forwarded and scheduled by the top level management. 
The following shows the hypothesis:
(H4: There is a significant relationship between “Lack of Training and Support” and “Technology Adaptation”.)
Cost of Integrating a New Technology:
Despite the fact that technology is becoming more and more affordable, high expenses still pose a serious obstacle in case of integrating technology. Expenses rise not only by the purchase of a new technology but also due to the additional cost of maintaining it, providing training to use it, updating it, having a backup for it (if it is for a regular use) etc. This acts as a huge barrier for developing countries like Bangladesh. To solve these issues, creative thinking is required. The gap may be closed through well planned and deliberate technological initiatives that involve leasing schemes, alliances with companies, and community as well as student participation (Fabry & Higgs, 1997). 
The following shows the hypothesis:
(H5: There is a significant relationship between “Cost” and “Technology Adaptation”.)
Low Internet Bandwidth:
Not very long ago, during the first wave of Corona virus spreading, institutions around the globe had no other choice but conduct educational activities online. Bangladesh too felt the need to do the same since lockdown was being extended. Faculty members began use a blend of live, interactive classrooms, pre-recorded lectures, and homework-focused virtual lessons. The internet speed for Bangladeshi consumers being one of the lowest among the 42 nations of Europe, Asia, Africa, the Middle East, South and Central America, and North America; simply downloading information from LMS became a challenging task for the university students. As per Mohammad Monirujjaman Khan, S. M. Tahsinur Rahman, and Sabik Tawsif Anjum Islam, None of Bangladesh's mobile service providers could guarantee the population a fast enough internet service away from the capital city. Interactive virtual acknowledgement does not appear to be a particularly anticipated practice for pupils who are not in the central area. A survey run by “BioTed” revealed that just 23% out of 2038 students were in favor of attending lessons online in this situation; while the remaining 77% were against it. (M. M. Khan, Rahman, & Islam, 2021). 
The following shows the hypothesis:
(H6: There is a significant relationship between “Low Internet Bandwidth” and “Technology Adaptation”.)
Inadequate ICT Infrastructure:
Due to a shortage of resources, there are several practical challenges associated with adopting technological programs at educational institutions. For example, the most crucial needs for e-learning are computers and Internet access. According to K Mahmud and K Gope, Bangladesh has comparatively fewer people who possess personal computers. As per their survey, about a percentage of 26 university going students have personal computers. Despite being much greater than the national average, the rate is still unsatisfactory. Additionally, Bangladesh is struggling with poor training facilities, fewer tertiary enrollment, and reduced internet use but increasing internet rate baskets. (Mahmud & Gope, 2009). 
The following shows the hypothesis:
(H7: There is a significant relationship between “Inadequate ICT Infrastructure” and “Technology Adaptation”.)
[bookmark: _Toc115345444]2.3.2 Dependent Variable
Technology Adaptation:
Many industry and governmental leaders are certain that when technology is intelligently incorporated into the education, it will provide students the abilities they need to stay competitive and flourish in the twenty-first century. Numerous studies have examined the educational impact of technology since they were introduced to the education system. Despite opposition and debate, a number of research illustrates technological benefits for accomplishment. (Fabry & Higgs, 1997). However, successful adaptation of technology may face a number of barriers; many of which are more impactful in case of a developing country.  The following are some of the possible barriers to the current deployment and integration of technology in classrooms: resistance to change, attitudes of the educators, lack of training and support, cost of integrating a new technology, low internet bandwidth, and inadequate ICT infrastructure. Our country will continue to have serious concerns about technology integration until these barriers are considered to be serious issue and acts on it on a larger scale. 
[bookmark: _Toc115345445]2.3.3 Research Model
The following research model or framework will be used to demonstrate how the factors or independent variables affect the adaptation of technology in the education system and acts as a barrier. With this model’s help we will prove this fact as well as the extent of each variables impact by achieving the research findings. 
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Figure 1: Theoretical Research Model or Framework
[bookmark: _Toc115345446]2.3.4 Research Hypotheses
From the literature review, the following are the hypotheses to be used for testing:
H1: There is a significant relationship between “Lack of Awareness” and “Technology Adaptation”.
H2: There is a significant relationship between “Resistance to Change” and “Technology Adaptation”.
H3: There is a significant relationship between “Educators’ Attitudes” and “Technology Adaptation”.
H4: There is a significant relationship between “Lack of Training and Support” and “Technology Adaptation”.
H5: There is a significant relationship between “Cost” and “Technology Adaptation”.
H6: There is a significant relationship between “Low Internet Bandwidth” and “Technology Adaptation”.
H7: There is a significant relationship between “Inadequate ICT Infrastructure” and “Technology Adaptation”.
[bookmark: _Toc115345447]2.4 Chapter Summary
In chapter 2, both dependent and independent variables are identified with specificity. After doing a literature study, the research framework was created. We'll talk about the research approach in the next chapter.




















Chapter 3
[bookmark: _Toc115345448]Research Methodology
The purpose of the research, sampling methodology, sample size, sampling element, sample technique, sampling location and sampling frame are all explained in this chapter. This chapter's goal is to outline the development of the research approach. This chapter also describes the methodology of the research, including the design of the questionnaires, their distribution, and the methods of data collecting that will be used in the study. As a summary of this chapter, we will present a conclusion at the end.
[bookmark: _Toc115345449]3.1 The Purpose of the Study and its Settings
According to DMI Akhtar, a study is considered to be valid if its findings are correct or truthful, and the conceptual framework for doing research is known as the research design. Research design is not linked to a certain method of data gathering or a specific kind of data. It is important to understand the sort of evidence needed to adequately address the research question and come to a conclusion while designing a research (Akhtar, 2016). Thus, to come to a reasonable conclusion in the research findings, this research will be utilizing quantitative design and descriptive analysis.
Statistical research is another name for descriptive research. It is used to research the present scenario. The goal of descriptive study is to correctly depict the characteristics of a given subject or event. Any person's attitude or perspective may be the subject of a descriptive research (Akhtar, 2016). In case of this study, the relationship of each of the barriers as the independent variables with technology adaptation as the dependent variable is considered to be the focal point of the data collection. 
Hypothesis testing is used in the study to describe the qualities of certain connections as well as the correlational fluctuation between the independent and dependent variables. The report's qualities are either causal or correlational in nature. The goal is to identify dependencies as well as correlations between the variables. Applications such as SPSS was used to conduct specific correlational studies to confirm the cause and effect relationship.

[bookmark: _Toc115345450]3.2 Sample Design
Sampling design is a way to state before data are gathered as a sample from the population. The reason why practicing sample size is preferred over employing the population for gathering primary data is because the study may comprise hundreds or thousands of components, making it extraordinarily difficult for researchers to gather and evaluate all of the data (Sekaran, Bougie, & Ltd, 2011). When opposed to a comprehensive coverage of the population, the selection of a sample often offers a number of benefits. For instance, decreased expenses for analyzing the data collected, less need for skilled fieldworkers, faster data summarizing and reporting, and increased accuracy since fieldwork and data preparation processes may be subject to more stringent oversight (Ross, 1978). 
[bookmark: _Toc115345451]3.2.1 Sampling Frame and Sampling Location
Lists of the real cases from which samples will be taken are called sampling frames. The sample frame ought to reflect the population (Taherdoost, 2016). It is an accurate account of all the people or things you wish to study. A population and a sampling frame vary in that a population is broader and a frame is more particular (Glen, 2022). In this research, the survey questionnaire would be distributed the undergrad students of the universities of Bangladesh. The surveys are provided to all students via online survey using google forms. 
[bookmark: _Toc115345452]3.2.2 Sampling Element
The survey is not focused on any specific departmental students. Thus, students from all departments rather than just a certain group of undergraduate students are involved in this research. This will allow us to integrate the various viewpoints of the students of various disciplines. 
[bookmark: _Toc115345453]3.2.3 Sampling Technique
There are two forms of sampling: non-probability sampling and probability sampling. In the probability sampling approach, a researcher uses some characteristics and randomly selects individuals of a population. With the use of this sampling parameter, each member has an equal chance of being included in the sample. Contrarily, in non-probability sampling, participants are chosen at random by the researcher. This type of sampling is not a set or predetermined selection procedure. Due to this, it is challenging to ensure that every component of a population has an equal chance of being represented in a sample. Non-probability sampling is seen to be significantly more effective than the other kind in cases of early phases of study or financial restrictions on performing research (QuestionPro, 2022).
In this research we will be using convenience sampling and snowballing sampling as a part of non-probability sampling. Convenience sampling is so named because it is so simple for the researcher to conduct it and contact the individuals. The sample components are only chosen by researchers with almost little responsibility, and they are chosen entirely on the basis of accessibility rather than representativeness. When gathering input is time- and money-constrained, this non-probability sampling technique is utilized. In circumstances when the subject is particularly sensitive and controversial, researchers use snowball sampling (QuestionPro, 2022).
[bookmark: _Toc115345454]3.2.4 Sample Size
Because it is often impractical to investigate the complete population, research is performed on samples. Conclusions deduced from samples are meant to be reframed to the whole population, and sometimes even to the future. Consequently, the sample must be statistically representative of the population. The easiest way to do this is to employ appropriate sample techniques. In reality, neither more nor less must be used; the sample must be of an appropriate size (Andrade, 2020). 
A sample that is bigger than required will be more accurately reflect the population as a whole, leading to more reliable findings. Unfortunately, the gain in precision will be minimal after a particular point. Comparatively, a sample that is less than required wouldn't have enough statistical strength to address the main study issue, and a statistically insignificant result may simply be the consequence of a small number of participants (Andrade, 2020).
[bookmark: _Toc115345455]3.3 Research Instrument
These sections provide an explanation of the instrument used in this study. Conducting this is crucial since it helps to gather factual information. The survey method is being used by in this paper to complete the investigation. Self-administered questionnaire was used to run the surveys. We plans to employ this method since it has an acceptable and efficient processing cost.
[bookmark: _Toc115345456]3.3.1 Questionnaire Survey
The information gathered from the questionnaire survey is necessary to assess whether or not our hypotheses are valid. The questionnaire survey will also be conducted on undergraduate students at different institutions in Bangladesh because the data collected from respondents is much easier to understand and evaluate. An incorrect assessment of the survey might result in inaccurate data analysis. Therefore, it is important to construct the questionnaires in the correct setting and to steer clear of too complicated and ambiguous inquiries. To guarantee that the whole questionnaire survey may be conducted effectively, simple and basic questions are highly advised.
[bookmark: _Toc115345457]3.3.2 Operationalization of Constructs
	Research Question
	Research Objective
	Hypothesis
	Sources
	Data Analysis

	How do the factors act as barriers for technology adaptation in education?
	To determine the relationship between lack of awareness (IV) and technology adaptation (DV).
	H1:  The factor “Lack of Awareness” has positive and significant relationship with technology adaptation in education. 
	1. (Mahmud & Gope, 2009)
	Multiple Regression-   

SPSS survival manual: McGraw-Hill Education (UK).

	
	To determine the relationship between resistance to change (IV) and technology adaptation (DV).
	H2: The factor “Resistance to Change” has positive and significant relationship with technology adaptation in education.
	1. (Fabry & Higgs, 1997)
2. (Marcinkiewicz, 1994)
3. (Mahmud & Gope, 2009)
	

	
	To determine the relationship between educators’ attitudes (IV) and technology adaptation (DV).
	H3: The factor “Educators’ Attitudes” has negative and significant relationship with technology adaptation in education.
	1. (Rogers et al., 2014)
2. (Fabry & Higgs, 1997)
3. (Marcinkiewicz, 1994)
4. (Budin, 1991)
	

	
	To determine the relationship between lack of training and support (IV) and technology adaptation (DV).
	H4: The factor “Lack of Training and Support” has positive and significant relationship with technology adaptation in education.
	1. (Young, 1991)

	

	
	To determine the relationship between cost (IV) and technology adaptation (DV).
	H5: The factor “Cost” has positive and significant relationship with technology adaptation in education.
	1. (Fabry & Higgs, 1997)
	

	





	To determine the relationship between low internet bandwidth (IV) and technology adaptation (DV).
	H6: The factor “Low Internet Bandwidth” has positive and significant relationship with technology adaptation in education.
	1. (M. M. Khan et al., 2021)
	

	
	To determine the relationship between inadequate ICT infrastructure (IV) and technology adaptation (DV).
	H7: The factor “Inadequate ICT infrastructure” has positive and significant relationship with technology adaptation in education.
	1. (Mahmud & Gope, 2009)
	



[bookmark: _Toc115345458]3.3.3 Questionnaire Design
The questionnaire designs should be simple and straightforward in order to guarantee that undergraduate students will grasp them in a short amount of time. There are nine portions in the whole questionnaire. Section I includes the demographics of the respondents; and sections II to IX includes the evaluation of the independent variables as well as the dependent variable. 
The survey questions were created with the understanding that they should be used to explain study and other objectives. The survey questionnaire has been adjusted to meet the goals of the study based on the findings of the literature review as well. 
In Section I, the respondents are identified as undergraduate students using the demographic questions. The information was collected in terms of the students’ gender, age group, department, and major selection. There are five questions in all in this section. Sections II to IX includes the 8 variables that has been used to identify the barriers in using technology for education. A typical five-level Likert scale has been used in order to evaluate the answers provided by the respondents. The five points Likert scale ranges from “Strongly Disagree, Disagree, Neutral, Agree and Strongly Agree”. The 7 independent variables (Lack of Awareness, Resistance to Change, Educators’ Attitudes, Lack of Training and Support, Cost, Low Internet Bandwidth, and Inadequate ICT infrastructure) are included from section II to VIII; and the dependent variable (Technology Adaptation) is included in section XI. 
[bookmark: _Toc115345459]3.3.4 Questionnaire Distribution and Data Collection
The data has been collected from a number of undergraduate students of Bangladesh studying in public or private universities. The questionnaire has been developed with the help of ‘Google Form’ and has been distributed to the students via email, messenger, and WhatsApp. The questionnaire has been distributed to more than 300 students and we were able to successfully retrieve 150 responses. At first, these 150 responses has been entered in an excel file and then given value to each data before importing the file to SPSS for statistical analysis. 
The obtained survey results are utilized to analyze the data and support the conclusions using the Statistical Package for Social Sciences or SPSS version 25. As already mentioned, there are nine parts in the questionnaire: (I) Demographics (II) Lack of Awareness (III) Resistance to Change (IV) Educators’ Attitudes (V) Lack of Training and Support (VI) Cost (VII) Low Internet Bandwidth (VII) Inadequate ICT infrastructure (IX) Technology Adaptation. The survey's closed-ended questions were supported by a Likert scale ranging from "Strongly Disagree" (=1) to "Strongly Agree" (=5) with a neutral response in the middle. Most commonly, Likert-scale surveys have been employed in research on factors that affect individuals differently, like motivation, anxiety, and self-assurance. The deviation from the neutral answer is used to determine the confidence, or strength, measurement in a Likert-scale style (Maurer & Pierce, 1998). Likert-scale questionnaires have the following benefits: (i) information can be acquired from a lot of people quite rapidly, (ii) They may provide very accurate assessments of a person's abilities, (iii) a number of methods may be used to establish the validity of the conclusions drawn from the data they offer, and (iv) They may be used in conjunction with qualitative data-collection methods like open-ended questions, participant observation, and interviews to compare, contrast, and merge the data they present (Nemoto & Beglar, 2014). 
[bookmark: _Toc115345460]3.3.5 Pilot Test
To ensure the validity of the results, 150 samples in total were collected. The Bangladeshi undergraduate students were chosen at random to receive the surveys. After being gathered, the data were evaluated using SPSS software. The reliability test result for the pilot test is shown below:
Reliability Analysis Results (Pilot Test)
	Variables 
	Dimensions 
	Cronbach’s Alpha 

	Independent Variable 
	Lack of Awareness
	0.850

	Independent Variable 
	Resistance to Change
	0.696

	Independent Variable 
	Educators’ Attitudes
	0.851

	Independent Variable 
	Lack of Training and Support
	0.750

	Independent Variable
	Cost
	0.865

	Independent Variable
	Low Internet Bandwidth
	0.782

	Independent Variable
	Inadequate ICT Infrastructure
	0.704

	Dependent Variable
	Technology Adaptation
	0.813



The results of the reliability test given above concludes to be a good reliability for all the variables since the Cronbach’s Alpha for each variable resulted to be greater or equal to 0.7. 
[bookmark: _Toc115345461]3.4 Chapter Summary
The research approach used to carry out this study is covered in chapter 3. For instance, this chapter 3 provides descriptions of creating the study, the data collecting technique, sampling the study designs, instrument for data collection, data management, and data analysis. The conclusions from the data collected will also be disclosed in chapter 4 afterwards.


Chapter 4
[bookmark: _Toc115345462]Research Analysis and Findings
By examining the seven main barriers that are thought to have a major and detrimental effect on technology adoption in education, this chapter demonstrates the findings of the study. The information was gathered all at once. Data were collected for this quantitative study using a questionnaire with closed-ended questions and a Likert scale for items relating to the independent and dependent variables. These numerical statistics were gathered from Bangladesh's undergraduate students at various private and/or public institutions.
Multiple regression analysis and correlation analysis are used in this research to further explain and evaluate the hypotheses. Finding the link between the independent variables and the dependent variable is the fundamental purpose of this research. Therefore, the purpose of this research is to identify any links or correlations between the variables. As a result, the correlation analysis aids in identifying the connections between the independent and dependent variables. Additionally, multiple linear regression is a tried-and-true statistical technique for examining the standardized coefficient, beta, or relationship direction, determining the significance level of the associations, and examining the variation among the components. All of these characteristics of correlation and regression analysis aid in establishing and determining a study's conclusions by evaluating the hypotheses. This explains why multiple regression and correlation are employed to evaluate the hypotheses.
This section discusses the descriptive analysis, the demographic profile of the respondents, the exploratory factor analysis of the independent and dependent variables, the normality test and outcome of the data, the evaluation of the four hypotheses using multiple regression and correlation, the outcome of the four hypotheses, and the research's conclusions.
[bookmark: _Toc115345463]4.1 Descriptive Analysis
The fundamental analysis is conducted in this part to highlight the respondents' demographic traits. Since the demographic data are evaluated in nominal and ordinal units, frequency and percentage will be used to exhibit it; for the independent and dependent variables, mean and standard deviation will be used.
[bookmark: _Toc115345464]4.1.1 The Demographics of the Respondents
The demographic study of the research includes the undergraduate students' gender, age range, the department they belong to, their selected major, and their location. 
According to the demographic information provided in the table below, there are 93 men overall in the sample, or 62 percent of the 150 undergraduate students. This demonstrates the typical cultural context of low involvement rates for women overall. According to the sample, we can observe that there are only 38 percent female undergraduate students in the whole population. The variable of age is not continuous. Therefore, age is divided into three categories in this research, which keeps age as a categorical variable for the purpose of simplicity. According to the study results, undergraduate students between the ages of 25 and 27 make up the most significant age group. This group makes up 54.7 percent of the whole sample. Students between the ages of 22 and 24 make up the second most common age group and account for 42.7 percent of all undergraduate participants in the survey. Additionally, 2.7 percent of the students are between the ages of 19 and 21.
In terms of the respective departments the students belong to, BBA has the highest percentage of 69.3. The second highest percentage belongs to the ‘Other’ category which is 17.3. The ‘Other’ category does not represent a single department but includes a combination of different departments that we were unable to list individually. This is due to the variety of departments available in different public and private universities of Bangladesh. The third most prominent department is CSE having the percentage of 10. The remaining 3.3 percent of students belong to EEE and Journalism departments.  
As per the research results, marketing is the most popular major subject taken by 27 students out of the 150 respondents; which is about 18 percent of the total. HRM is the second most popular subject with 16.7 percent. 14.7 percent of students have selected the ‘Other’ category for major selection. 12.7 percent of students have taken Finance as their major subject, 12 percent have taken MIS, 10 percent have taken Accounting, 9.3 percent have taken SE, 2.7 percent have taken SCM, 2 percent have taken IB, 1.3 percent have taken EE, and 0.7 percent have taken PE. It is quite obvious that the percentage of Business majors would be greater since the 69.3 percent of the respondents belongs to BBA department.

Table 1: Demographics of the Respondents
	Categories
	Frequency
	Percentage

	Gender
	Male
Female
	93
57
	62
38

	Age range
	19 – 21
22 – 24
25 – 27 
	4
64
82
	2.7
42.7
54.7

	Department
	BBA
CSE
EEE
Journalism
Other
	104
15
3
2
26
	69.3
10
2
1.3
17.3

	Major
	Accounting
Marketing
HRM
Finance
MIS
SCM
IB
SE
PE
EE
Other
	15
27
25
19
18
4
3
14
1
2
22
	10
18
16.7
12.7
12
2.7
2
9.3
0.7
1.3
14.7

	Location
	Urban
Village
	145
5
	96.7
3.3



The study outcomes show that the majority of undergraduate students are from urban location with a percentage of 96.7. The remaining 3.3 percent of students are from villages.

[bookmark: _Toc115345465]4.1.2 The Dependent and Independent Variables
The dependent and independent variables used in this research are statistically analyzed in the table below using descriptive statistics. According to the table, the average mean value for the independent variable – Lack of Awareness is 4.17, with a total mean score of 20.85, indicating that most respondents selected “Strongly Agree” for this variable. The item –Lack.of.Awareness04 (Learning new technologies enhances the students' abilities), has the highest mean score of 4.44. The lowest mean value of the item – Lack.of.Awareness02 (I am patient when learning to use a new technology), is 3.97. The standard deviation is within a narrow margin of the mean score, falling between 0.823 and 1.003.
With a total mean score of 14.58 and an average mean value of 3.645 for the independent variable – Resistance to Change, it can be seen that the majority of respondents selected "Agree" for this variable. While the item – Res.to.Change01 (Younger educators are more likely to implement new technologies in the curriculum) has the greatest mean value of 3.97, item – Res.to.Change02 (Online educational platforms have benefited me more compared to traditional classroom lectures) has a mean value of 3.33. The standard deviation is within a narrow margin of the mean score, falling between 0.915 and 1.261.
In case of the independent variable – Educators’ Attitudes, the total mean score is 16.53 and the average of the mean value is 3.306 that shows most of the respondents selected “Neutral” for this variable. Also the highest mean value is 3.57, which is item – Edu.Attitude03 (Most educators wait until they are bound to use the new technology). And the lowest mean value is 3.13, which is – Edu.Attitude01 (Most educators avoid using new technologies). The standard deviation is within a narrow margin of the mean score, falling between 0.955 and 1.081.
In case of the independent variable – Lack of Training & Support, the total mean score is 16.5 and the average of the mean value is 3.3 that shows most of the respondents selected “Neutral” for this variable. The item – Lack.of.TandS01 (Most educators lack the required training and expertise to operate a new technology), has the highest mean score of 3.68. The lowest mean value of the item – Lack.of.TandS04 (Most curriculums are written with technologically driven teaching methods in mind), is 3.06. The standard deviation is within a narrow margin of the mean score, falling between 0.929 and 1.082.
Table 2: The Descriptive Statistics for the Dependent & Independent Variables
	Variable
	Code
	Variables and Items
	Mean
	Standard deviation

	
	Lack.of.Awareness01
	It is important to integrate technology in education
	4.38
	1.001

	
	Lack.of.Awareness02
	I am patient when learning to use a new technology
	3.97
	0.904

	Lack of awareness
	Lack.of.Awareness03
	I feel it is important to get updated technology in education even when the old ones work well
	4.04
	1.003

	
	Lack.of.Awareness04
	Learning new technology enhances the students’ abilities
	4.44
	0.823

	
	Lack.of.Awareness05
	I am used to being introduced to new technology
	4.02
	0.886

	Average of lack of awareness
	4.17
	

	Total mean score
	20.85
	

	
	Res.to.Change01
	Younger educators are more likely to implement new technologies in the curriculum
	3.97
	0.915

	
	Res.to.Change02
	Online educational platforms have benefited me more compared to traditional classroom lectures
	3.33
	1.261

	Resistance to change
	Res.to.Change03
	Most educators are habituated to the traditional format of providing hardcopy lecture materials
	3.73
	0.932

	
	Res.to.Change05
	I can learn to use a new technology faster than my educators
	3.55
	0.987

	Average of resistance to change
	3.645
	

	Total mean score
	14.58
	

	
	Edu.Attitude01
	Most educators avoid using new technologies
	3.13
	1.001

	
	Edu.Attitude02
	Most educators feel that using technology takes up valuable time during class
	3.25
	0.955

	educators’ attitude
	Edu.Attitude03
	Most educators wait until they are bound to use the new technology
	3.57
	0.985

	
	Edu.Attitude04
	Most educators believe that integrating newer technology in education will increase their work load
	3.20
	1.081

	
	Edu.Attitude05
	Most educators show a lack of confidence in case of using a new technology
	3.38
	1.072

	Average of educators’ attitude
	3.306
	

	Total mean score
	16.53
	

	
	Lack.of.TandS01
	Most educators lack the required training and expertise to operate a new technology
	3.68
	0.929

	
	Lack.of.TandS02
	Most universities of Bangladesh allocate the required resources for technological support
	3.17
	1.064

	Lack of training & support
	
Lack.of.TandS03
	Most universities of Bangladesh consider training educators as a mandatory task
	3.12
	1.146

	
	Lack.of.TandS04
	Most curriculums are written with technologically driven teaching methods in mind
	3.06
	1.082

	
	Lack.of.TandS05
	Most educators find it difficult to manage their time for the training sessions
	3.47
	0.995

	Average of lack of training & support
	3.3
	

	Total mean score
	16.5
	

	
	Cost01
	Adequate technical support is provided by my university
	3.36
	1.057

	
	Cost02
	Appropriate amount of funding is allocated for the training facilities
	3.17
	1.028

	cost
	Cost03
	My university provides adequate software support for a smooth transition towards adapting newer technology
	3.25
	1.076

	
	Cost04
	My university provides adequate network support for seamless connectivity
	3.23
	1.124

	
	Cost05
	My university does not compromise quality when integrating new technology
	3.28
	1.124

	average of cost
	3.258
	

	Total mean score
	16.29
	

	
	Low.Int.Band01
	I can access the e-learning site of my university without any issue
	3.34
	1.214

	
	Low.Int.Band02
	I have never faced any internet issue while giving online exams
	2.26
	1.234

	low internet bandwidth
	Low.Int.Band03
	My university has adequate bandwidth to support all classroom activities
	3.05
	1.233

	
	Low.Int.Band04
	My university has adequate network coverage that let students work from anywhere in the university
	2.83
	1.217

	
	Low.Int.Band05
	I have reliable and inexpensive internet connection at home
	3.57
	1.108

	average of low internet bandwidth
	3.01
	

	Total mean score
	15.05
	

	
	Inad.ICT.Infra01
	I own more than one devices at home
	3.95
	1.104

	
	Inad.ICT.Infra02
	I have a proper internet connection at home
	3.70
	1.145

	Inadequate ict infrastructure
	Inad.ICT.Infra03
	There are enough computers in the university for all the students
	2.83
	1.239

	
	Inad.ICT.Infra04
	My university website is very interactive and user friendly
	3.38
	1.115

	
	Inad.ICT.Infra05
	My university has provided me with an official e-mail address
	4.13
	1.143

	average of inadequate ict infrastructure
	3.598
	

	Total mean score
	17.99
	

	
	Tech.Adapt01
	We have been briefed before our first online class was conducted
	3.22
	1.214

	
	Tech.Adapt02
	Educators who use technology in teaching are considered more prestigious than those who do not
	3.57
	1.096

	
	Tech.Adapt03
	The use of technologies in education is pertinent
	3.74
	0.901

	
	Tech.Adapt04
	The results of using technology in education are apparent to me
	3.77
	0.901

	technology adaptation
	Tech.Adapt05
	My university fully supports the use of technology in education
	3.51
	0.961

	
	Tech.Adapt06
	Using technology in education increases my productivity
	4.15
	0.865

	
	Tech.Adapt07
	Using technology in education does not require a lot of mental effort
	3.43
	1.144

	
	Tech.Adapt08
	All universities should adopt paperless processes
	3.82
	1.124

	
	Tech.Adapt09
	Wi-Fi access in my university is excellent
	2.88
	1.263

	
	Tech.Adapt10
	University classes should be conducted completely online
	3.06
	1.347

	average of technology adaptation
	3.515
	

	Total mean score
	35.15
	



In case of the independent variable – Cost, the total mean score is 16.29 and the average of the mean value is 3.258 that shows most of the respondents selected “Neutral” for this variable. The item – Cost01 (Adequate technical support is provided by my university), has the highest mean score of 3.36. The lowest mean value of the item – Cost02 (Appropriate amount of funding is allocated for the training facilities), is 3.17. The standard deviation is a little deviated from the mean score, falling between 1.028 and 1.124.
In case of the independent variable – Low Internet Bandwidth, the total mean score is 15.05 and the average of the mean value is 3.01 that shows most of the respondents selected “Neutral” to “Disagree” for this variable. The item – Low.Int.Band05 (I have reliable and inexpensive internet connection at home), has the highest mean score of 3.57. The lowest mean value of the item – Low.Int.Band02 (I have never faced any internet issue while giving online exams), is 2.26. The standard deviation is a little deviated from the mean score, falling between 1.108 and 1.234.
In case of the independent variable – Inadequate ICT Infrastructure, the total mean score is 17.99 and the average of the mean value is 3.598 that shows most of the respondents selected “Agree” to “Neutral” for this variable. The item – Inad.ICT.Infra05 (My university has provided me with an official e-mail address), has the highest mean score of 4.13. The lowest mean value of the item – Inad.ICT.Infra03 (There are enough computers in the university for all the students), is 2.83. The standard deviation is a little deviated from the mean score, falling between 1.104 and 1.239.
In case of the dependent variable – Technology Adaptation, the total mean score is 35.15 and the average of the mean value is 3.515 that shows most of the respondents selected “Agree” to “Neutral” for this variable. The item – Tech.Adapt06 (Using technology in education increases my productivity), has the highest mean score of 4.15. The lowest mean value of the item – Tech.Adapt09 (Wi-Fi access in my university is excellent), is 2.88. The standard deviation is within a slightly larger margin of the mean score, falling between 0.865 and 1.347.
[bookmark: _Toc115345466]4.2 Analysis of the Measures 
The reliability test, which evaluates both the scale's and the items' reliability, is a crucial and efficient test. Cronbach's alpha is used to assess the internal consistency of the created elements, demonstrating whether or not all the core items (of the variables) are evaluating the same construct. Although the test is sensitive to the quantity of items per variable, this means that the number of items per construct has a significant impact on the value of Cronbach's alpha (Pallant, 2020).
PARAMETERS:    
Cronbach’s Alpha: The value must be greater or equal to 0.70 (Tavakol & Dennick, 2011). 
Inter-item correlation: must be within the range of 0.15 and 0.50 (Bolat et al., 2017). 
Item-total statistic: the values of “Cronbach’s Alpha If item deleted” must be greater than 0.30 and cannot exceed the actual Cronbach’s Alpha value. 
Table 3: Cronbach’s Alpha and the Level of Significance for Each Variable
	Types of Variables
	Variables Tested
	No. of Items
	Alpha Value

	IV
	Lack of Awareness
	5
	0.9

	IV
	Resistance to Change
	4
	0.7

	IV
	Educators’ Attitudes
	5
	0.9

	IV
	Lack of Training and Support
	5
	0.8

	IV
	Cost
	5
	0.9

	IV
	Low Internet Bandwidth
	5
	0.8

	IV
	Inadequate ICT Infrastructure
	5
	0.7

	DV
	Technology Adaptation
	10
	0.8




There are 34 items total among the seven independent variables. At the individual level, the alpha values are 0.9, 0.7, 0.9, 0.8, 0.9, 0.8, and 0.7 for each of the independent variables: lack of awareness, resistance to change, educators' attitudes, lack of training and support, cost, low internet bandwidth, and inadequate ICT infrastructure. Each of them are equal to or higher than the cutoff level of 0.70, which is quite promising. The alpha value is 0.8 for the single dependent variable with 10 item in it, technological adaption, which is likewise quite good. These reliability levels all meet acceptable standards.
Consequently, the items in this study's instruments are sufficiently capable of identifying the variables. This is in accordance with the fact that all of the measurements of the variables were made using well-established instruments from earlier research. As a result, the independent and dependent variables examined in this study were kept since they were regarded appropriate and trustworthy for this research.


[bookmark: _Toc115345467]4.3 Testing Hypothesis
[bookmark: _Toc115345468]4.3.1 Regression Analysis:
The analysis of the seven independent variables, or characteristics, that have substantial and adverse associations with the dependent variable technological adaption, is the primary goal of the research. The study's hypotheses are correlational, and we examine and investigate the direction and strength of the relationship between the independent variables—lack of awareness, resistance to change, educators' attitudes, a lack of training and support, cost, low internet bandwidth, and inadequate ICT infrastructure—and the dependent factors— technology adaptation. To do this, a multiple regression analysis is conducted using simultaneous entry of each independent variable into the equation.
Table 4: Standardized beta values, unstandardized beta values and VIF.
	Independent Variables
	Beta (standardized coefficient)
	Unstandardized B
	VIF

	lack of awareness
	0.171
	0.312
	1.946

	Resistance to change
	0.253
	0.566
	2.448

	educators’ attitudes
	-0.010
	-0.016
	1.712

	lack of training and support
	0.150
	0.271
	2.003

	cost
	0.042
	0.065
	2.804

	low internet bandwidth
	0.187
	0.284
	2.751

	inadequate ict infrastructure
	0.255
	0.438
	2.855



According to the findings of the regression analysis, the association between the predictor factors and "technology adaptation" is significant at a 99% confidence level since the level of significance is at 0.000 which is presented in the model summary table in appendix 3.
Standardized and Unstandardized Beta Coefficients:
For the independent variable, lack of awareness, the unstandardized beta coefficient value is 0.312. This indicates that for every 1 unit increase in the independent variable there is a 0.312 increase in the dependent variable since there is a positive relationship between them. The standardized coefficient of this variable gives us an insight in terms of standard deviation. Therefore, for every 1 unit increase in the standard deviation of this variable, there is a 0.171 increase in the dependent variable.
For the independent variable, resistance to change, the unstandardized beta coefficient value is 0.566. This indicates that for every 1 unit increase in the independent variable there is a 0.566 increase in the dependent variable since there is a positive relationship between them. On the other hand, for every 1 unit increase in the standard deviation in this variable, there is a 0.253 increase in the dependent variable.
For the independent variable, educators’ attitudes, the unstandardized beta coefficient value is - 0.016. This indicates that for every 1 unit increase in the independent variable there is a 0.016 decrease in the dependent variable since there is a negative relationship between them. On the other hand, for every 1 unit increase in the standard deviation in this variable, there is a 0.010 decrease in the dependent variable.
For the independent variable, lack of training and support, the unstandardized beta coefficient value is 0.271. This indicates that for every 1 unit increase in the independent variable there is a 0.271 increase in the dependent variable since there is a positive relationship between them. On the other hand, for every 1 unit increase in the standard deviation in this variable, there is a 0.150 increase in the dependent variable.
For the independent variable, cost, the unstandardized beta coefficient value is 0.065. This indicates that for every 1 unit increase in the independent variable there is a 0.065 increase in the dependent variable since there is a positive relationship between them. On the other hand, for every 1 unit increase in the standard deviation in this variable, there is a 0.042 increase in the dependent variable.
For the independent variable, low internet bandwidth, the unstandardized beta coefficient value is 0.284. This indicates that for every 1 unit increase in the independent variable there is a 0.284 increase in the dependent variable since there is a positive relationship between them. On the other hand, for every 1 unit increase in the standard deviation in this variable, there is a 0.187 increase in the dependent variable.
For the independent variable, inadequate ICT infrastructure, the unstandardized beta coefficient value is 0.438. This indicates that for every 1 unit increase in the independent variable there is a 0.438 increase in the dependent variable since there is a positive relationship between them. On the other hand, for every 1 unit increase in the standard deviation in this variable, there is a 0.255 increase in the dependent variable.
Multi-collinearity:
Multi-collinearity is a statistical occurrence of a strong correlation between two or more predictor variables in a multiple regression model. A little amount of multi-collinearity may sometimes lead to significant issues. However, when it is considerable, it becomes a problem that can to be resolved. The majority of the time, an indicator termed as variance inflation factors or VIF is employed to identify multi-collinearity (Daoud, 2017). As per GR Frank, a VIF value above 10 indicate a strong correlation between one or more predictors (Franke, 2010). When there is a high degree of correlation between the predictors, the relationship between the predictors and the criterion is likely to be deformed, making it more likely for the evaluation of relationships to be inaccurate. In the worst case scenario, if the variables are completely correlated, it may be impossible to conduct regression analysis (Daoud, 2017). 
If we observe the VIF values in the Coefficients table presented in Appendix 3, we can see that the VIF values of all the variables are less than 3. Having values less than 3 indicates that there is no multi-collinearity issues. Also, when predictive variables are strongly linked and their Eigenvalues are close to 0, there is multi-collinearity, which causes even little variations in the data to have a significant impact on the estimations of the regression coefficients (Kim, 2019). As per the collinearity diagnostics table presented in appendix 3, all the eigenvalues are significantly greater than 0. 
R Square:
The most crucial step in comprehending the results of multiple regression is to analyze the R square (R2) and the adjusted R square figures. The R square displays the goodness of fit of the dataset. As a general rule of thumb, the data will be a better fit if the value of R square is closer to 1. As shown in the table presented in Appendix 3, the R square value of the predictors and the criterion is 0.682 or 68.2%. This is considered to be a very good value or percentage since it can be explained as 68.2% of the variation in the dependent variable (Technology Adaptation) is explained by its linear relationship with the independent variables (Lack of Awareness, Resistance to Change, Educators’ Attitudes, Lack of Training and Support, Cost, Low Internet Bandwidth, and Inadequate ICT infrastructure). Only 31.8% of the variation is due to other unknown factors.   
4.3.2 Correlation Analysis:
The research must determine the direction and strength of the relationship between the seven independent variables and the technology adaptation in addition to the regression. To ascertain the direction and strength of the association between the technology and each of the independent factors in this case, the Spearman's rho correlation coefficient test is employed to assess the inter-correlation among the independent and dependent variables. The following table presents the values.
Table 5: Spearman’s Rho Correlation Coefficient.

	Variables
	LOA
	RTC
	EA
	LOTS
	C
	LIB
	IICTI

	Technology Adaption
	
.404
	
.515
	
.235
	
.382
	
.542
	
.507
	
.551



As per P Schobar, the traditional method of correlation coefficient interpretation considers correlation coefficient values between variables ranging from 0.00 – 0.10 to have negligible correlation between them; 0.10 – 0.39 to have weak correlation; 0.40 – 0.69 to have moderate correlation; 0.70 – 0.89 to have strong correlation; and 0.90 – 1.00 to have a very strong correlation (Schober, Boer, Schwarte, & Analgesia, 2018). 
All of the inter-correlation relationships in the table above are significant at the level of 0.01 or at 99% confidence interval, which gives more precise results. Looking at the correlation coefficient values, we can identify that the variables ‘Educators’ Attitudes’ and ‘Lack of Training and Support’ has a weak correlation with ‘Technology Adaptation’. The remaining variables show a moderate correlation with ‘Technology Adaptation’. 

[bookmark: _Toc514393581][bookmark: _Toc115345469]4.4 Chapter Summary
By employing Cronbach's Alpha test, this research first looked at the demographic profile of the survey participants before confirming the accuracy of every variable. Furthermore, the regression and Spearman's rho correlation coefficient tests were used to examine the hypotheses. The guidelines and cutoff points are explained by reviewing a variety of publications.


















Chapter 5
[bookmark: _Toc115345470]Discussion, Conclusion & Limitation
[bookmark: _Toc115345471]5.1 Discussion
The research was aimed to identify the factors that act as barriers to adapting technology in the field of education. In order to avoid complications, the sample of 150 respondents were collected from undergraduate students of Bangladesh. This research focused on particular factors that presumably act as barriers to the adoption of technology. The factors selected for this research to be conducted was – lack of awareness, resistance to change, educators' attitudes, a lack of training and support, cost, low internet bandwidth, and inadequate ICT infrastructure. Using the hypotheses, we concluded that all the variables, except the ‘educators’ attitudes’ variable, have a positive relationship with the criterion ‘technology adaptation’. Thereby, the variables – lack of awareness, resistance to change, a lack of training and support, cost, low internet bandwidth, and inadequate ICT infrastructure greatly affects the adaption of technology and may act as barriers that need to be overcome.  
The factor that affects the adaption of technology the most is resistance to change. This is viewed to be the first barrier to technology adaptation. According to F Blin, despite the fact that technology is already prevalent in the majority of educational institutions, there is no indication that it has had a substantial influence on teaching methods (Blin, Munro, & Education, 2008). We frequently use technology to supplement more conventional forms of instruction. Examples include using smart boards to enhance lesson presentations, making notes readable in PowerPoint and accessible online, expanding the library online by granting access to information and knowledge, and reenacting face-to-face instructional discussions asynchronously online. These are all admirable, incremental advancements in quality and versatility but fall short of being revolutionary (Beetham & Sharpe, 2007). The second barrier to technology adaptation is inadequate ICT infrastructure. As per K Mahmud and K Gope, the two most crucial prerequisites for e-learning are computers and high speed internet access; without these resources, e-learning initiatives at institutions face significant practical challenges (Mahmud & Gope, 2009). The third barrier to technology adaptation is the lack of awareness of both the students as well as educators. According to K Mahmud and K Gope, students and instructors still do not fully realize the significance of making an effort to adjust to changing situations (Mahmud & Gope, 2009). The fourth barrier is low internet bandwidth. As per K Mahmud and K Gope, Bangladesh has one of the poorest rates of internet use worldwide. According to their research, students' typical bandwidth is 5.6 Kbps (Mahmud & Gope, 2009). The fifth barrier is the lack of adequate training and support provided to the educators. According to Young, the responsibility of equipping and educating university faculties is often seen as the most important, yet difficult task in universities. Faculty members often don't know how to utilize technology and lack the tools they need to educate themselves before teaching the students (Young, 1991). The sixth and last barrier is cost. In developing nations like Bangladesh, where most individuals live below the worldwide poverty line, it is particularly difficult to allocate the enormous funds required to ensure successful technology integration into educational institutions (M. S. H. Khan, Hasan, & Clement, 2012). 
Despite the fact that many important earlier research on the variables influencing technology adoption for education served as the foundation for the literature evaluation for this study, the findings of this study highlighted the factors that have a high impact on the adaption of technology. The item – Lack.of.Awareness04 (Learning new technologies enhances the students' abilities), with the highest mean score of 4.44 within the ‘lack of awareness’ variable measures the strong relationship it has with technology adaptation. In order to avoid this factor as a barrier, universities must focus on introducing students to newer technologies time to time and ensure proper alignment of the technology with educational materials. The item – Res.to.Change01 (Younger educators are more likely to implement new technologies in the curriculum) with the highest mean value of 3.97 within the variable ‘resistance to change’ highlights the fact that the current undergraduate students of Bangladesh feel that younger educators are contributing more to technologies being implemented during sessions. It is of great importance that it is ensured that educators of all age ranges are equally equipped to utilize new technologies. Furthermore, developing open mindsets towards integrating newer technologies is very essential. The item – Lack.of.TandS01 (Most educators lack the required training and expertise to operate a new technology), with the highest mean score of 3.68 within the variable ‘lack of training and support’ clearly states one of the major issues. Providing proper training to the educators are one of the basic requirements to ensure proper integration of technology for quality education. The item – Cost01 (Adequate technical support is provided by my university), with the highest mean score of 3.36 within the ‘cost’ variable measure the strong relationship it has with technology adaptation. Allocating adequate resources to provide proper technical support to ensure seamless connectivity is one of the effective ways to avoid this factor as a barrier. Another important item – Low.Int.Band05 (I have reliable and inexpensive internet connection at home), with the highest mean score of 3.57 within the variable ‘low internet bandwidth’ shows the strength of the relationship this variable has with technology adaptation. This issue not only effects classes taken online but also creates a barrier between rural and urban students, since students from rural locations frequently struggle to maintain a reliable internet connection (Sarkar, Das, Rahman, & Zobaer, 2021). In order to overcome this barrier, the country needs to develop as a whole. 
[bookmark: _Toc115345472]5.2 Limitation
There are some limitations on this research. The first limitation is that this study used convenience sampling instead of targeted or census sampling due to budget constraints. Therefore, the possible incapability to link the survey's findings to the whole population still remains. Also, this study is forced to use this sampling due to the inability to physically access the participants.
The second limitation was the low responses for the research. For this study, 150 people made up our projected sample size. For the desired number of respondents, we forwarded an online survey questionnaire to over 300 students. Unfortunately, only 150 of them replied. We studied just the acquired replies of 150 participants. So, due to time shortage it was not possible to increase the sample size beyond 150.
The third limitation was conducting cross-sectional research at a single point of time. Meanwhile, if the sample and analysis could be done in varying times and using cluster sampling, the conclusion of the research might be altered. And it may have provided more information on the variables of the research.
The fourth limitation is the number and segmentation of the factors selected as the independent variables for this study. In this research, the relationship between barriers and technology adaptation is examined using only seven independent variables. However, there are a lot more factors in the real life scenario that are being disregarded. Furthermore, the independent variables could have been segmented in terms of internal and external factors for further analysis to compare the level of effects they have on technology adaptation.
[bookmark: _Toc115345473]5.3 Conclusion
The research concludes that actions must be taken to address the issues relating to technical and psychological variables that might hinder the implementation of technology for education in Bangladesh. Without giving them the required attention, every effort to implement the necessary technology will fall short of expectations. The absence of infrastructures in many areas of the nation, as well as a lack of funding and other resources at universities are major impediments to the use of technology in education. 
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	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	It is important to integrate technology in education
	150
	1
	5
	4.38
	1.001

	I am patient when learning to use a new technology
	150
	1
	5
	3.97
	.904

	I feel it is important to get updated technology in education even when the old ones work well
	150
	1
	5
	4.04
	1.003

	Learning new technology enhances the students’ abilities
	150
	1
	5
	4.44
	.823

	I am used to being introduced to new technology
	150
	1
	5
	4.02
	.886

	Younger educators are more likely to implement new technologies in the curriculum
	150
	1
	5
	3.97
	.915

	Online educational platforms have benefited me more compared to traditional classroom lectures
	150
	1
	5
	3.33
	1.261

	Most educators are habituated to the traditional format of providing hardcopy lecture materials
	150
	1
	5
	3.73
	.932

	Adapting new technology makes the classroom management more difficult
	150
	1
	5
	2.60
	1.056

	I can learn to use a new technology faster than my educators
	150
	1
	5
	3.55
	.987

	Most educators avoid using new technologies
	150
	1
	5
	3.13
	1.001

	Most educators feel that using technology takes up valuable time during class
	150
	1
	5
	3.25
	.955

	Most educators wait until they are bound to use the new technology
	150
	1
	5
	3.57
	.985

	Most educators believe that integrating newer technology in education will increase their work load
	150
	1
	5
	3.20
	1.081

	Most educators show a lack of confidence in case of using a new technology
	150
	1
	5
	3.38
	1.072

	Most educators lack the required training and expertise to operate a new technology
	150
	1
	5
	3.68
	.929

	Most universities of Bangladesh allocate the required resources for technological support
	150
	1
	5
	3.17
	1.064

	Most universities of Bangladesh consider training educators as a mandatory task
	150
	1
	5
	3.12
	1.146

	Most curriculums are written with technologically driven teaching methods in mind
	150
	1
	5
	3.06
	1.082

	Most educators find it difficult to manage their time for the training sessions
	150
	1
	5
	3.47
	.995

	Adequate technical support is provided by my university
	150
	1
	5
	3.36
	1.057

	Appropriate amount of funding is allocated for the training facilities
	150
	1
	5
	3.17
	1.028

	My university provides adequate software support for a smooth transition towards adapting newer technology
	150
	1
	5
	3.25
	1.076

	My university provides adequate network support for seamless connectivity
	150
	1
	5
	3.23
	1.124

	My university does not compromise quality when integrating new technology
	150
	1
	5
	3.28
	1.124

	I can access the e-learning site of my university without any issue
	150
	1
	5
	3.34
	1.214

	I have never faced any internet issue while giving online exams
	150
	1
	5
	2.26
	1.234

	My university has adequate bandwidth to support all classroom activities
	150
	1
	5
	3.05
	1.233

	My university has adequate network coverage that let students work from anywhere in the university
	150
	1
	5
	2.83
	1.217

	I have reliable and inexpensive internet connection at home
	150
	1
	5
	3.57
	1.108

	I own more than one devices at home
	150
	1
	5
	3.95
	1.104

	I have a proper internet connection at home
	150
	1
	5
	3.70
	1.145

	There are enough computers in the university for all the students
	150
	1
	5
	2.83
	1.239

	My university website is very interactive and user friendly
	150
	1
	5
	3.38
	1.115

	My university has provided me with an official e-mail address
	150
	1
	5
	4.13
	1.143

	We have been briefed before our first online class was conducted
	150
	1
	5
	3.22
	1.214

	Educators who use technology in teaching are considered more prestigious than those who do not
	150
	1
	5
	3.57
	1.096

	The use of technologies in education is pertinent
	150
	1
	5
	3.74
	.901

	The results of using technology in education are apparent to me
	150
	1
	5
	3.77
	.901

	My university fully supports the use of technology in education
	150
	1
	5
	3.51
	.961

	Using technology in education increases my productivity
	150
	1
	5
	4.15
	.865

	Using technology in education does not require a lot of mental effort
	150
	1
	5
	3.43
	1.144

	All universities should adopt paperless processes
	150
	1
	5
	3.82
	1.124

	Wi-Fi access in my university is excellent
	150
	1
	5
	2.88
	1.263

	University classes should be conducted completely online
	150
	1
	5
	3.06
	1.347

	Valid N (listwise)
	150
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