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Abstract 

Developments in technology and related devices have had a significant effect on education 

systems around the world. Technology is being used to improve the efficiency and effectiveness 

of various functions in education, such as school administration, examination and curriculum. 

These developments have mainly lead to changes in teaching and learning styles in the 

classroom, and specifically to the development of autonomous learning styles among students. 

This research focuses on how the latest technology and related devices impact the autonomous 

learning of students. The research also aims to investigate the computer software and mobile 

applications that relate to students’ autonomous learning, and the devices that support the 

improvement of students’ individual learning.  The research was conducted on education 

students in the Department of Education at the University of Adelaide.  The methodology used 

for this research was a mix-approach method, which is a combination of quantitative and 

qualitative approaches. The research used two methods to collect data, which were a 

questionnaire and a focus group interview. There were twenty-eight participants for the 

questionnaire and five participants for the focus group interview. The data was summarized 

using diagrams, text and code systems, and organised using tables, bar and pie charts. The 

research found that there has been an increasing demand for autonomous learning among 

students, despite traditional and team-based methods being the most commonly used learning 

methods in learning processes.  The research also found that the majority of students with 

interests in autonomous learning used digital resources such as search engines, EBooks, online 

tutorials and YouTube videos in their individual learning process. Additionally, the research 

identified that these digital resources provided the highest autonomy and effectiveness within 

their individual learning processes. The research also found that students were very efficient in 

using computer software and mobile applications for autonomous learning processes, specifically 

in referencing and improving language and subject knowledge. The research considered the 

types of technological devices used in learning, and found that laptops and smart phones have the 

highest demand among students. The students used these devices for many activities required in 

autonomous learning such as data storing, working on assignments, voice recording, 

communication and downloading EBooks and tutorials.  Finally, the research concluded that the 

latest development in technology and related devices have had a significant effect on students 

who are interested in autonomous learning.  
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1 Introduction 

The development of Information Communication Technology has affected many fields around 

the world. Education is one of the fields that has significantly changed due to the advancement of 

technology (Jones, 2011), and has changed in both teaching and learning. The technology of the 

Internet has caused the learning approaches of students to change due to its ability to facilitate 

the exchange of information between learning communities (Gutiérez, 2015). Many 

technologies, such as online courses and learning management systems, provide facilities for 

students to learn independently without having to attend a physical organization (Jones, 2011). 

Autonomous learning is therefore rapidly increasing in popularity around the world (Dang et. al. 

2010), facilitated by the development of many other technologies such as mobile platforms, 

game-based learning, and augmented reality (Jones, 2011). Many of these technologies have 

been introduced into the classroom, which has encouraged teachers to change their teaching style 

from a traditional to flipped classroom method (Osman et. al. 2014). Many teachers utilise 

network-based systems for lesson delivery, and also encourage students to use these systems to 

improve higher-order thinking. Increasingly, teachers are using pre-activities and online tests to 

encourage self-learning skills and also provide immediate feedback for student queries (Osman 

et. al. 2014).        

The Internet, computers and mobile applications, and various technology devices are highly 

involved in developing autonomous learning. The Internet provides an environment consisting of 

a vast number of resources that help with the many learning requirements of students. These 

resources may include tutorials from different fields, learning videos, EBooks, online courses, 

educational blogs and learning communities. All of these resources are often prepared 

attractively and simply, which improves students’ motivation to self learn. In addition, the 

Internet is able to fulfill student-learning requirements through downloading and searching for 

resources according to subject field or course. Furthermore, the Internet is useful when achieving 

communication requirements in learning. Students can use many tools, such as social media, 

WhatsApp, and Skype, to receive feedback from teachers or communicate with lecturers and 

peers. Computer software and mobile applications also play a major role in the development of  

autonomous learning. These tools can provide various resources for students who are learning 
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individually, such as online storage, providing a discussion board, recording voices, and so on. 

Relatedly, it is also important to consider the role of technology devices in the individual 

learning process. Laptops, note books, iPads, and smart phones are among the most popular 

devices used by students in the learning process.    

The Internet and online technologies, such as Edx and Moodle, provide a vast number of 

methods to facilitate sharing. This allows students who use these resources to become 

autonomous learners. In particular, students are able to join online communities in order to share 

their knowledge, experience, and opinions with educators and field experts. This technology 

therefore presents an excellent opportunity for learners to resolve subject-related problems and 

improve their knowledge through independent learning. However, at the same time, it is also 

important to consider how these different types of technologies can affect the learning 

approaches of students. The following literature review examines the scholarship related to how 

different technologies and technology models facilitate the autonomous learning process.    
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2 Literature Review 

Autonomous learning has become popular among all levels of students due to the development 

of new technologies, lack of expertise and new teaching methodologies such as flipped 

classroom (Hayta et. al., 2013). Technological development – especially as in computer, internet 

and mobile technologies – has caused immense change in the classroom teaching and learning 

environment. In this environment, educators are now responsible for providing the necessary 

technological facilities for learning, as well as for directing students to locate resources to 

supplement their learning. It is clear that, increasingly, students are being encouraged to locate 

additional educational resources and learn independently. This development has led to an 

increased expectation of autonomous learning for students in different fields. Technology-based 

education has impacted on the independent learning of students in varied research different 

fields, such as Economics, Accounting, and Social Science (Reinders, 2009). To date, however, 

researchers have paid little attention to this development for students in the field of Education 

(Reinders, 2009). This research therefore considers how the developments of technology-based 

education systems relate to the autonomous learning of Education students in particular. 

Autonomous learning can be defined as “the ability to take charge of one’s own learning” (Chen, 

cited in Holec 1981, p. 3), which means all the decisions in the learning process are taken by the 

learner individually. These can be a range of decisions, including those related to determining 

objectives, progression, methods, monitoring, and evaluation.  Chen (cited in Little 1991, p. 4) 

defines autonomous learning as “a capacity for detachment, critical reflection, decision-making, 

and independent action”. According to Chen(cited in Dickinson 1995, p. 330), independent 

learners are accountable for their own learning, and show enthusiasm to set their own objectives; 

choosing resource materials, deciding their own techniques, time, location, and methods of 

monitoring and evaluating their own studies. Chen (cited in Benson 1997, p. 1-2) states that 

‘autonomy’ not only concerns self-study or self-access learning, but also concerns self-directed 

learning through students’ own initiative, monitoring of progress, and development of individual 

learning outcomes.  In addition to this, Chen (cited in Benson 1997, p.1-2) considers learners’ 

responsibility to their own learning, and the rights of learners to determine their direction of 

learning. Lee (cited in Tassinari, 2012) has developed a dynamic model to analyze the 

mechanisms of autonomous learning. This model represents the cognitive, affective, and social 
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aspects of autonomous learning. The model proposes that two factors, self-assessment and self-

reflection, affect the learning processes of students. Teachers can also utilize autonomous 

learning in order to reduce students’ anxiety, stress and emotions (Chen, 2012). Little (2007) 

points out three important factors that teachers should engage to foster autonomy in language 

learning; that is, learner involvement, learner reflection, and appropriate target language use. 

Learner involvement represents the active participation of students within the learning process, 

according to the characteristics of the affective and metacognitive domain. Learner reflection 

also relates to the metacognitive domain in language learning, and thus encourages students to 

become critical thinkers regarding lesson content and the learning process. The third factor is 

linked with the need to promote strong communication skills in students, and for them to become 

familiar with metacognitive activities such as planning, evaluation, and monitoring.  Educators 

have a role to play in providing awareness of autonomy – as Hayta (cited in Holec, 1981) 

explained, “teachers should not transfer knowledge to students; instead they should teach them 

‘learning to learn’”. Autonomous learners  have to follow certain strategies to become 

independent learners. Hayta et.al. (2013) indicates some characteristics of these strategies: 

learners should be able to identify and comprehend the significance of the topic set by the 

teacher, and should also meet required goals by communicating with teachers. Further, the 

learner should be able to select appropriate learning strategies to suit the goals that are required, 

and to regulate and review those strategies as necessary. Additionally, Hayta et. al. (2013) added 

four important terms to sharpen the meaning of autonomous learning: self-access, self-

instruction, self-regulation, and Computer-Aided Language Learning (CALL). Self-access refers 

to the range of technology-based learning tools that are useful in the student learning process. 

Self-instruction refers to the ways of conducting learning activities independent of instructors. 

Self-regulation is related to methods for directing and controlling others’ learning processes. 

CALL refers to the need to provide the necessary software to properly facilitate autonomous 

learning. 

The concept of autonomous learning has been developed over the past two decades, covering 

fields such as psychology, teacher development, and technology (Reinders et. al., 2016). In 

particular, the development of the internet, online collaboration, and communication technology 

has played a major role in improving autonomous learning (Reinders et. al., 2016). Educators’ 

roles are significant in improving autonomous learning systems, because they provide and fine-
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tune the necessary resources that facilitate the individual learning of students. Teachers use 

Learning Management Systems (LMSs) such as Moodle to publish their educational resources, 

including video clips and tutorials, and students can access these resources from any 

geographical location to learn independently.  

 

Autonomous learning facilitated by technology began several decades ago, with the introduction 

of Computer-Aided Language Learning (CALL) and students were used CALL to learn 

languages independently (Jones 2011). It is important to consider Chik (cited in Benson’s 2011, 

p. 14) dimension of autonomy when preparing a technology-based environment for autonomous 

learners, because the model provides a base to develop an autonomous learning environment. 

This dimension of autonomy consists of four dimensions – location, formality, pedagogy, and 

locus of control. Location considers the place (inside or outside the classroom), and associated 

physical settings required for autonomy. Formality refers to how far the learning process is 

independent from the organization, and pedagogy relates to the type of interaction that is sought 

with students. Locus of control focuses on how decisions are made in the learning process, and 

on the ways of delivering decisions between teachers and learners. When considering these 

dimensions in relation to technology, location is not dependent on any particular physical 

organization, and the efficiency of other factors is greatly improved due to the development of 

internet and communication technologies.    

In a case study by Jun et. al. (2010), university lecturers were struggling with students’ year-end 

examination results, because marks were much lower than expected. The researchers believed 

that the student pass rate could be improved by developing the self-learning skills of learners. 

Therefore, Jun et. al (2010) suggested a methodology based on five technologies to develop 

autonomous learning skills for higher education students. These include pre-preparation for 

lessons before class, enhancing in-class interaction, undertaking a timely review of knowledge 

after class, self-testing, and enhancing communication between teachers and students. Firstly, in 

the pre-preparation step, students were expected to complete some activities assigned by the 

teacher through a network system before attending the class. The second step encouraged 

interaction with teachers through discussion, answering questions, and presenting group findings 

to the classroom. Thirdly, the teacher encouraged review of the lesson after class to strengthen 
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knowledge. Fourthly, students were encouraged to undertake self-testing through the internet to 

validate knowledge gained. The fifth and final step suggested establishing communication 

between teachers and students by providing feedback and comments through a network system at 

students’ requests. The researchers then developed a self-learning system based on above 

methodology, in order to assist computer science students to learn an Assembly language and 

programming skills.  The system is able to guide students in activities before class and after class 

review, as well as facilitating communication between students and teachers. The following 

diagram represents the components of this model: 

 

Figure 2.1 – The network platform for Assembly language and programming 

The online communication section in the above diagram is used to exchange questions, initiate 

discussions, share experiences, and to provide comments and feedback. Students can ask 

questions through the Q & A platform, and teachers can respond online in real-time, or when 

they log in at a later time. The self-test system provides facilities for teachers to enter questions; 

specially, objective type questions such as multiple choice, fill in the blanks, true or false, etc. 

Students can choose questions according to chapters or topics, and they are able to receive 

immediate feedback for their answers.  The teacher can also insert an electronic version of their 

teaching plan through this system to share with students. Preparation and review is useful for 

teachers to insert key ideas, difficult points, and references for the next lesson, and post pre-

activities to complete before students attend the next class. Upload and download refers to the 

utility of teachers and students to upload and download homework.  This system was designed 
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by Jun et. al.(2010) for teaching an Assembly language and Programming module, which is a 

relatively complex subject to teach and study. However, the researchers found that students who 

used this system improved their own abilities to write computer programs. This was evidenced in 

exam results, where failure rates dropped down from fifteen to five per cent.  

Lai  et. al. (2016) state that the use of technology helps to improve the autonomous learning of 

language students, especially outside the classroom. They also focus on how teachers should 

behave within a technology-based autonomous learning environment. These researchers used a 

sophisticated learning environment in which the entire classroom consisted of virtual learning 

facilities through the Moodle LMS.  The aim of Lai’s  et. al.(2016) research was to find out how 

teachers are able to promote autonomy, using technology in language learning outside the 

classroom, by inspecting students’ behavior and the teacher’s viewpoint. This research also 

concentrated on discovering how students are learning language outside the classroom through 

autonomous learning with technology. The study involved twenty-five participants from the 

University of Hong Kong, including fifteen undergraduate students who were undertaking 

languages subjects, and ten university educators who teach foreign languages at the university. 

The researchers collected data from semi-structured interviews, and identified three categories by 

analyzing this data. The first category was teacher attitude regarding out-of-class learning with 

technology; the second was the teacher’s role within the learning environment; and the third 

related to how teachers promote independent learning outside the classroom. The researchers 

found that both teachers and students felt a positive approach towards language learning outside 

of the classroom using technology. Students and teachers alike believed that this technology-

based environment provides opportunities to communicate across different contexts. Some 

teachers indicated that learning autonomy outside the classroom provides a chance to study 

topics that are not covered during class time, or are out of the scope of the general class.  For 

example, though teachers lacked the time to teach how to write Chinese characters in class, 

technologies helped learners to study this aspect without the need for a physical assistant teacher 

or instructor. However, some teachers indicated concerns with the accuracy of internet sources. 

Therefore, teachers suggested a requirement of a controlled environment when allowing 

individual learning outside the classroom. The students, also, suggested that they needed more 

assistance when learning outside, because of the difficulty of evaluating the accuracy of 

information and suitability of online language learning materials. The researchers defined the 
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knowledge and skills required to become autonomous as based on different elements, including 

the metacognitive, cognitive, social, and affective. The metacognitive aspect refers to students’ 

abilities to seek out resources and select among them; cognitive, the skills and knowledge 

required to seek support to utilize resources efficiently; and social and affective, the fact that 

students require a strong technology-based community outside the classroom to establish a 

collaborative environment.   

According to Hayta et. al. (2013), autonomous learning is popular among students for facilitating 

a shift from a teacher-centered to a student-centered approach. Though a vast amount of 

resources have been invented to increase learner autonomy, Hayta et. al.’s (2013) research 

focused on technology-based activities related to English language learning. Their study 

investigated the awareness level of English language learning, the degree to which students 

perform autonomous learning activities, and how they utilize computers to perform autonomous 

activities. The research involved 75 undergraduate students in the English unit at a state 

university. The students were given a questionnaire which primarily consisted of three parts: (1) 

students’ knowledge of autonomous language learning, (2) autonomous language learning 

activities, and (3) how computer technology facilitates autonomous language learning. This 

research found that the awareness level of language learning of students was very high, 

especially relating to decision making and goal setting within their learning process. Regarding 

the autonomous learning activities, most students frequently prepared summary notes, and an 

average number of students were engaged in seeking out reference books, referring to previous 

class notes, revising lessons, and speaking with other people.  There was a low number of 

students who were engaged in rare activities to improve language skills, such as attending 

conferences, seminars and supplementary training courses. Regarding the technology involved in 

assisting autonomous learning activities, the majority of students used audio-visual materials to 

improve their speech, accessed the internet to locate supplementary resources, and developed 

listening skills by watching videos and listening to English songs and news, etc.  Some students 

used the internet to search related vocabulary, and used online dictionaries to find English 

meanings and translations. The researchers conclude that both teachers and students have a role 

in creating an efficient autonomous learning environment: teachers should prepare lesson tools 

and activities that will be available 24-hours on the internet for self-study, and students should 

reflect upon their knowledge, experiences and ideas through blogs, and communicate via chat 
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programs, either text or video-based.  At this point, the researchers suggested that there be a 

requirement for training in the effective use of technology for students, in order to maximize the 

benefits of using technology within the learning process.  

This research concentrates on the development of autonomous learning inside as well as outside 

the classroom, and also emphasizes the importance of this method for adult learners. Research by 

Lewis et.al. (2007), looked at how technology was used by adults to improve their learning 

skills. The research showed that adults were more interested in learning about topics such as 

social work, health, life events and demographics. As it is relatively simple to find resources 

related to these fields through the internet, in theory it should be simple for adults to learn 

individually. However, adults are often reluctant to use technology due to non-cognitive factors 

such as a fear of computers, age-related negative stereotypes, attitudes, and a lack of confidence 

(Lewis et. al. 2007).   

In separate studies, Lai C et. al. (2016) and Hayta et. al. (2013) considered how technology-

based education impacts on autonomous learning – especially when learning languages – and 

their strategies are relevant when considering a move from a teacher-centered to a student-

centered learning environment. Learner autonomy is an essential feature in the student-centered 

environment, because the learner is capable of learning anywhere, anytime, with minimal 

assistance of a teacher. The research was conducted using sophisticated facilities including 

Virtual Learning Environments and other online tools. On the other hand, Lee (2016) suggests 

using an online environment to learn a full language course through task based instructions 

(TBI). Lee’s research provides answers for three main questions. The first question is to find out 

the student opinion of TBI, in term of digital tools and autonomous learning; the second concerns 

finding which factors effect students when learning through TBI; and the third is related to how 

teachers can support students learning individually and collaboratively. The researchers made an 

online environment that consisted of collaborative tools, such as a discussion board, to improve 

basic communicative language skills and the knowledge of targeting cultures. This online 

environment also helped to establish an online learning community that was used to aid 

communication between teachers, instructors, students and peers (Lee 2016, p.84). The online 

environment consisted of four digital tools; that is, Voice Thread, Audio-boom, Black Board 

Collaborate, and Blogger. Voice Thread is used to test interpretative and oral skills; Audio-boom 
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is used to test vocabulary, pronunciation and speaking skills; while Black Board Collaborate and 

Blogger are used to test interpersonal and verb tenses skills, respectively.  A Wiki class was 

another important component of this system, and contained pages with course information such 

as a course description, contents, weekly calendar, grades and resources. Lee (2016) believes that 

this environment helped to develop the autonomous learning skills because it provided consistent 

feedback for students’ assignments. The study itself involved 48 participants, all of them native 

English speakers. The students attempted to learn the Spanish language, with all necessary text 

books, course materials, and output base activities provided through a system called 

MySpanishLab. Teachers used YouTube videos, hyperlinks, blogs and wiki sites to publish step-

by-step instructions, daily lessons and other types of educational materials. The researchers used 

three techniques to collect data: midterm reflection, a post-survey, and interview. The midterm 

reflection included an open-ended questionnaire that asked students to reflect upon the 

usefulness of the course, practicality of digital tools, and effectiveness of the teacher in utilizing 

autonomous learning. The post-survey was designed to collect information regarding how digital 

tools are useful for autonomous learning when working with an online system. The interview 

conducted at the end of the online course sought to understand the challenges and opportunities 

of this online environment, and to find suggestions for further improvements. The researchers 

found that the Wiki class played a major role in improving autonomous learning, due to its 

easily-navigated facilities and user friendly design. The study also found that digital tools play a 

vital role in the development of independent learning. This research is important because it 

considers which aspects of technology-based education are helpful in developing autonomous 

learning. In particular, the study found, collaborative tools and the concept of an online 

community are the significant elements of technology when seeking greater autonomy in 

language learning. 

Autonomous learning has also been utilized very effectively among the students in the field of 

Engineering. Otero et.al. (2015) suggest several activities that promote autonomous learning for 

Engineering students. They suggest five categories of activities: conceptual maps, 

questionnaires, videos, jigsaws, and projects. In particular, questionnaires and videos are 

significant technology-based methods used to develop autonomous learning activities. 

Questionnaires are useful as a self-assessment tool, and provide immediate feedback for students, 

as well as encouraging individual learning. For example, the QuizPack system was developed by 
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the University of Pittsburg to generate and evaluate parameterized questions in C programming 

(Brusilovsky & Sosnovsky 2005). Videos are used by lecturers to present lesson materials in less 

time, as well as providing some lessons through videos, which promotes independent learning 

and flexibility to students. Students make videos expressing their understanding of the lessons, 

and publish through wikis, digital campuses, or web pages (Oreto et.al., 2015). Song et. al. 

(2011) proposed autonomous learning as an essential in the e-learning environment, and 

researched how students learn Engineering through an e-learning system. This system consisted 

of three subsystems to support autonomous learning management; learning, homework, and 

interactive answering. The learning system was designed to control and monitor students’ 

learning progress, and had the ability to upload teacher resources, instructions, and exam 

materials. Students were able to refer and respond to these materials, and received regular 

feedback to assess their own work independently. Homework was vital in Engineering graphics, 

because of its strong practicality – the teacher was able to correct the homework through a 

pattern recognition mechanism, which has ability to compare and identify complex Engineering 

graphics. The interactive nature of the system enabled a strong communication between students 

and teachers, and helped the former to identify certain knowledge points such as analysis, 

experiments, and navigations (Song et.al. 2011).  The study involved 2,000 students in five 

classes from a Mechanical Engineering school. The researchers used interviews, questionnaires, 

observations, teaching experiments. and examination as data collection methods for their study. 

They found that the web based e-learning system utilized was very effective for helping students 

to learn independently and individually assess their own achievements. The success of this 

system showed that the improvement of students’ autonomous learning abilities helps them to 

develop skills in critical thinking, innovation, and problem solving. The system is also important 

for teachers to save time and maintain quality and efficiency of teaching in Engineering graphics. 

There are many Computer Aided Design (CAD) software options with which to learn 

Engineering. However, some students experience difficulties when using CAD software, because 

it contains a huge number of new buttons, approaches, and options for students to become 

familiar with (Xie et. al. 2016). Therefore, software designers have proposed using video games 

to learn software and engineering subjects. This new approach has been highly successful among 

Engineering students, because it provides a platform for entertaining and independent learning. 

However, this concept of combining learning with games is still not popular in other fields, and 
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Prensky (2011) suggests that there needs to be more research and experiments before the 

approach expands to other disciplines.  

Romero et. al. (2011) focus on the importance of web 2.0 tools in teaching Business and 

Economics courses in a university. Specifically, they concentrated on how to use these tools to 

select appropriate learning styles to learn Business subjects. The web 2.0 tools were developed 

based on two factors; that is, user-created inputs, and the mechanism used by participants. This 

mechanism should be able to provide facilities for use by both students and teachers to insert 

knowledge, experiences, visual materials, and other resources related to the teaching and 

learning environment. The main objective of the research was to identify the different learning 

styles of students, by analyzing their profiles and considering the role of web 2.0 during the 

learning process. 400 undergraduate students participated in this research, all Business 

Administration and Economics majors. The researchers used an online survey to collect data, in 

order to assess student perception of web 2.0 tools and technology used in the learning process. 

A latent segmentation approach was used to analyze the data, and the researchers identified three 

types of students: introvert, novel, and social. Introverts were the least active group, and most of 

the students in this group did not use the internet or any other web 2.0 tools. The novel students 

were the largest group of this sample, and represented the 50 per cent of students who use the 

internet and web tools within their learning processes. The last group, social, was the smallest, 

but was also the most active group in this sample. The students in this group used the internet 

and social media in higher frequencies during their learning processes. The researchers found 

that teachers prepared study material by considering the individual profiles of students, as well as 

the types of activities that were suited to use with web 2.0 tools to best promote and develop 

critical thinking skills through autonomous learning (Romero et.al. 2011). They also found that 

the students in the social group were more likely to learn based on experiments, investigations 

and exploration, which encourage an independent learning environment in the classroom. 

However, students in the other two groups were less likely to use modern technology to change 

their learning style. Therefore, researchers emphasized the requirement for further research 

relating to how students engaged with technology-based autonomous learning. 

In another study, Lammerskitten et.al. (2010) launched a project to research the potential for 

visual technologies to support autonomy in Mathematics learning. The researchers proposed that 
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short videos can be used effectively and efficiently as an autonomous learning activity. In the 

study, they produced a range of short videos that contained a variety of mathematical concepts. 

The videos ran from one to three minutes in length, and used natural materials to represent 

mathematical ideas. Focused on visual communication, students were able to understand 

concepts in the videos by observation, and could access all videos on in the institutional website. 

The videos utilized practical materials – for example, playing cards, wooden blocks, and toys – 

and purposefully avoided the use of high-tech graphics and animation, thereby helping to show 

autonomous learning capabilities on two levels. Firstly, practical materials provide a more direct 

and meaningful commitment in cognitive access to the content of the videos. Secondly, students 

are able to follow the video sources individually, and are able to get instant feedback regularly to 

improve their knowledge of mathematical concepts (Lammerskitten et.al. 2010).  The researchers 

found that the visual technologies are a very useful tool to learn independently for students living 

in rural areas. They also conclude that students are encouraged to engage in autonomous learning 

when the videos are short, brief, visually and academically attractive, relevant, and 

mathematically motivating.   

Today, mobile technology plays a greater role in the development of students’ autonomous 

learning, both inside as well as outside the classroom. Mobile technology is also important in 

promoting learner autonomy in terms of lifelong learning, and has become increasingly popular 

around the world, since mobile platforms provide facilities to learn anywhere, anytime around 

the globe (Lyddon 2016). Internet capable mobile devices such as smart phones and tablets 

provide new opportunities to facilitate learner autonomy, including the use of virtual learning 

environments. Cheong et. al. (2016) describe some of the mobile learning platforms which 

promote autonomous learning and the higher order thinking of learners. Discussion boards are 

one popular collaborative learning platform, which create new knowledge online by linking with 

peers, teachers, and experts in the field.  Blogs are another platform that allow learners to write a 

post and have others comment on their writing. Blogs and discussion boards can be used to build 

up a collaborative learning environment to share knowledge, experiences and opinions of 

learning communities, and help to develop the higher order thinking of learners. Mobile 

technology helps create a collaborative environment to learn, and improves features of 

independent learning, such as the students’ attitudes, engagement and critical thinking (Heflin et. 

al. 2017). Heflin et. al. (2017) attempt to answer three questions based on those features: (1) how 
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does mobile technology impact on students’ perception of collaborative learning groups? (2) how 

can this technology be used to facilitate collaborative learning with students? (3) how does 

mobile technology effect the critical thinking of students within the collaborative learning 

process? In their study, 159 first year student participants were ask to complete questionnaires, 

which were supplemented by classroom observations and document reviews by the researchers. 

The researchers created three types of collaborative learning environments – common practice, 

intentional practice, and HeadsUp – and students were allocated randomly to each learning 

setting. Each environment had specific instructions, roles, and student groups. The students in 

common practice received oral instructions from an instructor, and they were not assigned a 

group role. For the intentional practice environment, students received oral instructions as well 

as a written handout, and students created their own groups, with tasks assigned through the 

group leader. In third environment, students received oral instruction, and were also given 

written instructions through the HeadsUp app. The HeadsUp app was also used to assigning 

students to groups and roles. The researchers found that the students in HeadsUp groups were 

more critical to learn, and completed the activities by responding to each other.   

Smart phones and mobile apps have greatly contributed to the development of autonomous 

learning by collecting different types of learning styles, including problem-based and 

collaborative learning (Ramamuruthy et.al. 2014). Ramamuruthy et. al.,(2014) propose a 

framework to describe the relationship between mobile learning and autonomous learning, and 

within this framework identify four major components: communication, collaboration, creative 

thinking, and critical thinking.  This is known as the 4C model of autonomous learning. It can be 

represented graphically, as follows: 
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Figure 2.2 – 4C Model of Autonomous Learning 

Ramamuruthy et. al.(2014) attempted to discover how smartphones can encourage the 

autonomous learning of English language students. Their study found that, to some extent, smart 

phones can help satisfy the components of the autonomous learning model. The study also found 

that many language mistakes made by students were solved independently using a smartphone, 

by using online dictionaries and grammar checking programs, or by discussing with teachers or 

peers via chat applications. The researchers conclude that the autonomous learning process is 

simplified through mobile technology, provided students have easy access to modern technology 

devices and applications.    

Leinonen et. al. (2016) carried out research aimed at finding out how certain mobile apps can 

assist the components of the above model in the autonomous learning environment. Specifically, 

the researchers concentrated on reflection styles while students are learning either individually or 

collaboratively. The mobile apps used in the study were ReFlex (used to study individual 

reflections) and TeamUp (used for group work reflections). Reflection is important for learners, 

because it can be used as an indicator to measure to his/her own capacity for individual learning 

(Leinonen et. al. 2016). The study showed three methods for undertaking reflection. First, the 

authors proposed a documentary approach, such as a video, for students to observe their own 

methods of learning. Second, they suggested that students maintain a reflective journal, to reflect 

on their learning behavior in their own words. Third, the researchers proposed to identify the 

strategies and values in the learning process that can be applied to later situations.  The ReFlex 

app is able to record sixty seconds of the learning process, and stores this to a timeline. The app 

also has the function to share with teachers, peers, and parents. Students can follow their own 

style of learning with the app, as well as being capable of collecting and viewing the feedback 

that is given by teachers, peers, or parents. The TeamUp app is also able to record audio-visual 

clips of group learning, and can share this clip with teachers and members of different groups. 

Students share answers for the questions “what we did?”, “what will we do?” and “any 

problem?”  through this app, which are then shared to help to students learn from each other. 

This research found that both ReFlex and TeamUp helped to integrate daily reflection into 

students’ learning, and the ability to provide feedback, and facilities for self-criticism and self-

evaluation, succeeded in encouraging students to learn independently.      
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Computer games can provide an edutainment environment, fostering creativity in independent 

learning (Saleh et. al. 2014). The attractive nature of games increases the motivation of students 

to engage, and this leads to improvements in skills such as problem solving, decision making, 

analytical skills, and team work. Nino et. al. (2014) attempted to pinpoint the knowledge, skills, 

and attitude (KSA) that can be gained through playing educational video games. The researchers 

indicate some useful KSAs that relate to establishing an autonomous learning environment. 

Some of the KSAs discussed in this research include higher-order thinking, decision making, 

persistence, socialization, leadership skills, and autonomy and self-regulation. The researchers 

found that many students gain these skills by practicing video games related to a particular 

subject, and without the assistance of instructors or teachers.  In the games, students are tasked 

with individual understanding, by reading, searching, or doing experiments in order to become 

familiar with game instructions, guidelines, related events, and ways of succeeding when 

completing each step. Video games provide students opportunities to improve these KSA’s in the 

classroom as well as outside the classroom, due to challenging features such as personalized 

needs and differing levels of skills. Through this, students are forced to think about problems and 

find a variety of solutions to overcome them. Solving these problems successfully and getting 

achievements is linked with positive motivation, and students use those skills repeatedly to 

achieve specific goals (Nino, cited in Hommel 2010). Video games such as Super Mario and The 

Sims provide varied skills to students, such as handling large amount of information, 

synthesizing more complex data, and solving operational design problems, which can lead to a 

dramatic improvement in the higher order thinking of students (Nino, cited in Antonucci, 2005). 

Persistence is another useful skill obtained through video games, and as a general skill is 

important for many vocations, especially for engineering students when completing complex 

projects such as making bridges, large buildings, ships, etc.  Currently, team-based video games 

are very popular, due to the breadth of coverage of the internet and social media, and these team-

based games connect players with each other to create a collaborative environment to share 

ideas, opinions, experiences, and the knowledge. Therefore, social skills learnt from video games 

are useful for students to become more autonomous, because they can learn by exchanging 

information. Video games also help to improve the self-confidence of students due to continuous 

feedback when advancing through each level of the game. This link to feedback given by a 

teacher or instructor functions to inform students of learning outcomes, whether the specific 
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goals are achieved or not (Nino et.al. 2014). The aim of constructivism is to develop the 

autonomous learning skills and self-regulations. Video games can be used to fulfill these 

objectives through the learners’ ability to complete the tasks of the game, manage time, and 

decide on how to prepare for challenges. However, to successfully meet the aims of 

constructivism, teachers or instructors still have a role – primarily in deciding which type of 

games students should play, the time frame for play, and disseminating initial instructions for 

playing the game. Another innovative approach has been to integrate learning with video games. 

Ahmad et. al., conducted a research project that aimed to establish a fun and motivational 

environment for students to learn mathematics through use of computer-based role playing 

games. In the role playing games, students were allowed to choose a character in the game world 

and were required to make a story relate to a relevant topic by communicating with each other. 

Due to its interactive and stimulating nature, this type of game helps to improve factors needed 

to succeed in autonomous learning, such as problem solving, decision making, and searching 

skills. The structure of role playing games contains three parts; the introduction, the body of the 

game, and the conclusion. This research used the Math Quest computer-based role playing game 

to recognize the characteristics of autonomous learning. In the game there are six important 

features; rules, conflicts, goals, interaction, outcome, and feedback – all of which can be used to 

encourage students’ individual learning.      Augmented Reality (AR) is another useful 

technology, and has been utilized in varied educational fields, including Medicine and 

Engineering, to represent visually and experientially complex concepts and theories (Diegmann 

et. al. 2015). According to Diegmann et. al. (2015), AR is used to reduce the gap between the 

real and virtual worlds, and is currently gaining popularity in the educational world, where it is 

changing methods of teaching and learning in the classroom. Yuen et. al. (2011) define five 

implementations of AR in the educational environment: discovery based learning, objects 

modeling, AR books, skill training, and AR gaming. Discovery Based Learning (DBL) helps to 

students to obtain information individually – for example, one type of AR application shows all 

the information about a real world place when users provide the name of an object. This type of 

application is common in museums, in astronomical education, and historical places. Object 

modeling is another important AR application, which gives visual feedback to objects according 

to different settings of users. These applications allow students to create new objects and interact 

with them. AR books allow students to learn independently through interacting and generating 
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3D views of images. AR Skill Training is an application that provides the capacity for students to 

become familiar with certain skills – for example, in airplane maintenance, users can obtain the 

necessary steps for repairing, information about required tools, and textual instructions through 

the AR application. AR based games are also important to independent learning because they 

provide highly interactive interfaces and visual forms to develop learning skills. A study by 

Diegmann et. al. (2015) identified some of the benefits of using AR in the learning process, 

which includes factors such as motivation and attention. AR books and games contribute 

significantly to improving motivation, and they also improve students’ interest in work, by 

presenting an interactive environment.    

2.1 Research Question 

In this literature review, I have considered many technology-based methods of facilitating the 

autonomous learning of students across different fields. These methods include internet and 

online technology, Learning Management Systems, computer games, and augmented reality. 

Common to all of these factors is the concept of interactivity, which encourages students to 

achieve learner autonomy. It is clear that most of the research to date has been conducted in areas 

such as language learning, engineering and computer science, mathematics, and business 

administration. Though most theories, models and concepts of teaching and learning can be 

found in the Education field, to date there has been little attention paid to how the above-

mentioned technologies have impacted the self-directed learning of students in the field of 

Education. Therefore, this research will now proceed to consider the question of how 

technology-based education impacts on autonomous learning of Education students.   In addition 

to that, the research considers the follow question, 

1 How is technology (devices, software, aps, online tools) used within the learning process. 

2 How do educational software or apps impact on learning processes and autonomy 

3 What are popular technology devices used in learning process 

 

2.2 Significance 

The research is more important to the people who are in the educational sector. These people 

may include students, teachers, educators and educational administrators. Mainly, the students 

are interest with this research, because the research is directly study how technology impact on 
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their way of learning. Specifically, the research concentrates on how technology effect on the 

autonomous learning of students. Therefore, this study helps for students to identify the available 

technologies such as digital resources, software and mobile apps and latest technology devices to 

improve their individual learning skills. They also identify the importance of the autonomous 

learning, and they will familiar with efficient use of technology within their learning process 

inside the classroom as well as outside the classroom. Secondly, the research is important for 

teachers, because they will identify how students encourage to the autonomous learning. The 

teacher uses this research to identify how and where students utilize the autonomous learning and 

which help to teacher to develop the critical thinking skills of students. The research also assists 

teachers to prepare lessons and provide facilities that suitable to improve the student’s self 

learning. The educators may also interest with the research, because they have good opportunity 

to recognize the technologies and technology devices required improve the autonomous skills of 

students. Then educators are able to update the syllabuses and curriculum that applicable with 

latest technologies. The educational administrators are the next interest group with this research, 

because they are person who have powers to provide facilities according to the finding of the 

research.    
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3 Methodology 

3.1 Intervention of Program 

This research seeks to determine how technology can affect the autonomous learning of students 

when they are in a teaching learning environment. Technology includes all digital resources on 

the Internet; mobile and game technologies; and technology devices such as laptops, notebooks 

and smart devices. This study examines the technology-based classroom and the learning style of 

students at undergraduate and postgraduate levels. Recent developments in technology and 

related devices have lead to improvements in the flipped classroom method, which has helped 

students to develop critical thinking and autonomous learning skills when they are both inside 

and outside the classroom. The flipped classroom is a new approach to teaching in a traditional 

classroom. With this approach, most traditional classroom activities are now able to be 

conducted outside the classroom by watching and listening to video or audio, and reading study 

materials online (Drake et. al., 2016).  The flipped classroom can be defined as follows: 

A model of delivering instruction that shifts lectures from a class time activity to an at home 

activity and shifts “homework” from an at home activity to an in-class, critical thinking set of 

activities’ (Brown, 2015). 

Another broad characterization of the flipped classroom has been offered by Jensen et. al. 

(2015):  

The “flipped classroom” is a learning model in which content attainment is shifted forward to 

outside of class, then followed by instructor-facilitated concept application activities in class. 

The flipped classroom method can help students to develop their critical thinking skills, as it 

allows them to share their experiences, knowledge and opinions with lecturers, subject experts 

and peers. The teacher’s responsibility is to create study resources in the form of videos, 

presentations and web pages, and to also publish these resources online for students to use. 

The biggest advantage of this method is that it allows students to choose the time and location 

that their learning will take place at. The flipped classroom method also encourages the 

autonomous learning of students, because it involves the use of recent and engaging 

technology such as the Internet, virtual reality and computer games. This research seeks to 
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determine how these technologies relate to the autonomous learning of students. To achieve 

this purpose the flipped classroom methodology provides an environment consisting of key 

factors including technology and autonomous learning. 

According to Bishop et. al. (2013), the flipped classroom method consists of two sections: the 

first is interactive group learning activities inside the classroom, and the second is direct 

computer-based individual instruction outside the classroom. Bishop et. al. (2013) have proposed 

the following diagram to represent these two features of the flipped classroom, with a brief 

description of their functions:  

   

 

 

 

 

 

 

 Figure 3.1 - Two parts of the flipped classroom model 

3.2 Participants 

This research involves Education students from the Department of Education at the University of 

Adelaide.  These students were selected due to the department’s unique method of conducting 

assessment.  Normally, the department does not conduct any examinations at the end of an 

academic semester. They instead use continuous assignments, presentations and projects to 

assess and evaluate students. In addition to these tasks, lecturers also provide continuous 

feedback through a computer system, which motivates students to study and attend classroom 

activities.  This method of evaluation encourages students to learn through exploring external 

resources individually, and helps them to develop autonomous learning skills.       
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 The majority of lecturers in the Department of Education apply the flipped classroom method in 

their teaching learning process. Most lecturers communicate with their students through the 

online MyUni system, providing necessary study resources to students before they attend class.  

MyUni is the central Learning Management System in the University of Adelaide, and is used by 

both lecturers and students to access study materials.  In addition to this, MyUni is also used for 

delivering all types of academic announcements, course modules, voice recordings of lectures, 

and other aspects of course structure. The lecturers use this system to deliver their educational 

resources for particular courses in the teaching process, and students are able to access these 

resources at any time or location. The system provides facilities for creating course-specific 

discussion boards, which encourages students to develop their critical thinking abilities and 

autonomous learning skills. These discussion boards facilitate the communication of knowledge, 

experiences and opinions between students and lectures, which causes students to improve their 

individual learning skills. All participants in this research are familiar with the MyUni system, 

and all of their academic activities, including the submission of assignments, are completed 

through this system.   

There are primarily two categories of participant for this research: undergraduate and 

postgraduate students.  Participants’ age for this study ranged from 18 to 45. The age of most 

undergraduate students was between 18 and 22, while the remaining students can be identified as 

postgraduate students. Most undergraduate students pursue Bachelor-level degrees in Education 

as a fulltime course and expect to become teachers, or to obtain a position relating to the field of 

education, after completing the degree. Though these students have less work experience than 

their postgraduate peers, their experiences in using new technology, and related devices, are still 

of value for this research.  

The postgraduate students of this study are primarily over the age of 22 and are pursuing 

Masters, MPhil or PhD degrees in education. These courses are mainly based on research-related 

subjects, such as research design, research communication and research processes, and students 

have to undertake at least two research subjects to complete their degree. In addition, other 

subjects that are popular among these students include curriculum development, online learning, 

and educational policy. Most postgraduate students are working as teachers in schools, or as 

lecturers in universities or higher educational institutes, while others are engaged with 
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administrative activities in the field of education. As a result, these students often have less time 

to attend regular classroom activities, and therefore have experience with using of technology as 

a means of facilitating individual learning.  

3.3 Data Collection Methods 

The research used two methods to collect data: a questionnaire and a focus group interview. The 

research invited all education students in the Department of Education to complete a 

questionnaire. From this, twenty-eight responses for the questionnaire were received, including 

responses from twenty postgraduate and eight undergraduate students. The participants for the 

focus group interview were selected from the twenty-eight responses, based on their working 

experiences. The research invited eight students, with five ultimately participating in the focus 

group interview.   

3.3.1 Questionnaire 

 The questionnaire was conducted as an online survey, because it was convenient for participants 

to provide feedback at any time or location.  Due to this accessibility, questionnaires were the 

best way to collect feedback about a uniform set of questions from a large number of participants 

in a short time period. 

The purpose of the questionnaire was to obtain student feedback about how different types of 

technologies and related tools assisted the fulfillment of their learning requirements. The 

questionnaire primarily concentrated on specific technologies, such as the Internet, educational 

software and mobile applications, and also considered other learning tools such as online-based 

courses. Most of the questions in the questionnaire were of an objective type, which helped to 

identify students’ patterns of learning easily. There were also different types of questions in the 

questionnaire, such as multiple-choice questions, and questions using a rank order scaling and a 

rating scale.      

The questionnaire consisted of sixteen questions and participants were provided with 10 to 15 

minutes to give feedback. The first three questions were designed to obtain general information 

about the participants, including their age, gender and current year of study. This information 

was important for the research to obtain, as it could help determine how a student’s age, gender 
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or year level impacts on their autonomous learning through the use of technology. The next two 

questions obtained information about students’ classroom learning styles.  

Learning Style 

Learning styles are the methods used by students to learn within their learning process. The 

research considered six types of learning techniques used by students in their learning process: 

traditional, autonomous, inquiry base, game base, team base and use of the recorded lectures.  

Traditional learning is the oldest learning methodology used, where the teacher is the dominant 

person in the classroom. Traditional learning involves teachers using a lecturing style method to 

teach, while assessments are normally completed at the end of the semester or year.  In this 

method, students are not encouraged to conduct individual learning, and they only receive 

knowledge given by the teacher (Lai et. al., 2016). On the other hand, autonomous learning is the 

method used by students to learn individually. Using this method, students obtain various 

resources from the library or the Internet, and use them to study independently. Specifically, the 

Internet provides a vast number of resources, such as discussion boards and online communities, 

to develop individual learning skills. Technology allows students to communicate their 

knowledge, experiences and opinions between each other, leading to supportive debates and the 

constructive criticism of ideas. Therefore, autonomous learning helps to develop the critical 

thinking skills of students.  The Inquire Based Learning allows students to learn by asking 

questions from resource persons, who are typically teachers, lecturers or peers. Game -based 

learning is another interesting learning methodology which can be used effectively to improve 

the learning process of students. Specially, computer-based gaming provides a motivational 

environment for learning. This can improve student interest in engaging with the learning 

process. Game-based learning has been shown to be more useful when learning languages and 

mathematics (Hann, 2011). Team based learning is another learning methodology used in the 

classroom. Students can use these learning methods both inside and outside the classroom, which 

can further develop their skills in independent learning. 

The questionnaire considered all learning styles with the exception of recorded lectures. The first 

question identified students’ experiences of particular learning styles inside the classroom. 

Relatedly, the second question sought to recognize the most preferred learning style when 
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learning from within the classroom. These two questions were designed based on multiple choice 

methods, and students were given the choice to provide more than one response. 

4. Which of the following learning techniques have you experienced in the classroom? 

Traditional learning (lecture and listen)  

Autonomous learning 

Inquiry based learning 

Game based learning 

Team based learning 

5. Which learning technique do you prefer to have while you are in the classroom? 

Traditional learning (lecture and listen) 

Autonomous learning 

Inquiry based learning 

Game based learning 

Team based learning 

Other (please specify) 

Table 3.1 – Learning Styles 

Technology Devices (Own and Bring) 

The next part of the questionnaire considered the technology devices used by students within 

their learning process.  Generally, students use many types of sophisticated technology devices 

to assist with their learning, such as laptops, notebooks and smart phones. These devices are 

mostly used to  access online learning systems; download educational tutorials, software and 

videos; and to facilitate communication between teachers and peers.  

In this research, technology devices can be considered as the devices used by students within 

their learning process. This section identifies the types of devices that students owned and used 
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for learning, and the devices they brought to the classroom. The research identified the five most 

common types of technology devices used by students during the learning process, as follows: 

laptop, desktop, smartphone, tablet and notebook. Laptops are a small and portable type of 

computer that are used by many students to achieve their various learning needs. These learning 

needs include creating and storing information, preparing voice recordings, processing images 

and communicating with peers. Similarly, desktop computers are used for the same purpose as 

laptop, but are currently nost as popular among students due to their relatively large size and 

heavy weight. Smartphones are devices that have become very popular among students, because 

they are able to handle a vast and diverse range of learning applications that desktop and laptop 

computers are unable to handle. For example, one such application is Edmodo,  a mobile 

platform that provides a means of communication between teachers and students. Another 

example of an application that is uniquely available to smartphone users is ShowMe. This is 

another useful mobile app which teachers use to create and share lessons with their students.  

Another benefit of using smartphones is their portability, allowing for ease of use both inside and 

outside the classroom. Tablets and notebooks share this portability, and other types of small 

devices that are used by students to help in their studies.  

The first question in this section aimed to identify the types of devices owned by students. The 

second question was more specific, and was designed to determine which device/s students bring 

to classroom for learning purposes. These two questions also used the multiple choice method, 

and allowed the completion of more than one answer. 
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6 Which of the following device/s do you own? 

Laptop 

Desktop 

Smartphone 

Tablet (e.g. iPad) 

Notebook 

Other (please specify) 

 

7. Which of the following devices do you bring to class? 

Laptop 

Smart phone 

Tablet (e.g. iPad) 

Notebook 

Other (please specify) 

 Table 3.2 – Devices own and bring 

Digital Resources 

 It is important to determine how different types of digital resources affect the individual learning 

of students. Digital resources are resources that come from the Internet and are used by students 

to reinforce or support their learning. The research discovered that the most common digital 

resources used by students were search engines, online tutorials, E-books, online courses and 

videos. Search engines are used for finding information based on key strings given in a particular 
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subject. Common search engines include Google, Bing and Yahoo. Students can use these 

general search engines to freely search for material from any subject area. On the other hand, 

some search databases are more specific, and can be used for subject-specific searches. For 

example, ERIC and Education Research Complete are two popular database search engines used 

in the field of education. Other useful digital materials are online tutorials and EBooks, which 

are very useful for learners, because they provide facilities for individual learning.  Universities 

and higher education institutions often deliver their lessons in the form of online tutorials or 

EBooks. These digital resources have a high demand among academics. Many resources are 

freely available online, providing academics with the opportunity to prepare their lessons in an 

attractive and simple manner. The website “tutorialspoints.com” is a good example of an online 

tutorial, as it hosts a vast number of tutorials in computer programming. Currently, many 

academic organizations conduct online courses for students who are unable to reach those 

institutes physically. These online courses are built and delivered by using all of the above digital 

resources.         

There were four questions in the questionnaire that sought to obtain information about digital 

resource usage. The first question aimed to identify the types of digital resources students use 

when learning inside the classroom. The second question was similar, but asked about digital 

resource usage outside the classroom. The third question aimed to find out which digital 

resources provide the most autonomy for students when they are learning. The last question 

asked students which devices they thought were the most effective for assisting in the learning 

process. These questions were also design as multiple-choice questions, with the first two 

questions allowed answers from more than one option. For the last two questions, students were 

given the option to mark only one answer.  

 

 

 

 

 



 

29 
 

 

 

 

 

8. Which digital resources do you use as part of your learning process inside the 

    classroom? 

Search engine 

Online tutorials 

E-books 

Online courses 

Videos 

Other (please specify)  

9. Which digital resources do you use in your learning process outside the classroom? 

Search engine 

Online tutorials 

E-books 

Online courses 

Videos 

Other (please specify)  

10. Which resource gives you the most autonomy in your learning? 

Search engine 

Online tutorials 

E-books 

Online courses 

Videos 

Other (please specify)  

11. Which resource is the most effective for your learning? 

Search engine 

Online tutorials 

E-books 

Online courses 

Videos 

Other (please specify) 

     

Table 3.3 – Digital Resources 
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Communication Methods in Learning 

Communication methods are the methods used to make a relationship between teachers, students 

and peers. The research considered seven popular communication channels: Email, WeChat, 

Canvas, Texting, Skype, Facebook Messenger and WhatsApp. Emails are used to electronically 

exchange text-based information. Email services allow students to attractively prepare their 

documents and send it to teachers and peers within a few seconds. Users of these services require 

an Email account to transfer information, which most email service providers offer for free. Two 

examples of email service providers are Google and Yahoo. WeChat is another form of 

communication channel, which allows online chat through text as well as voice. The application 

is easy to operate and mostly used by smart phone users. Skype and Facebook Messenger are 

also capable of facilitating the exchange of information either through text or voice with images, 

making this technology particularly useful for conducting online conferences. The data in this 

section is important, as it identified which communication methods students prefer to use to 

exchange the information relating to teaching and learning, such as assignment marks or teacher 

feedback.  

The question considered students’ preferred communication method when learning either inside 

or outside the classroom.   This question was a multiple-type question, and allowed students to 

select one answer.  

12. Which communication method do you prefer to use for learning (i.e. to contact teachers 

or peers) 

Skype 

Viber 

Face Book Messenger 

We Chat 

WhatsApp 

Canvas 

Texting 

email 

 

          Table 3.4 – Communication Methods 
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Student Interest in Autonomy 

This section identified students’ likeliness of using an autonomous learning method in relation to 

technology-based learning. There were ten statements, labeled as A, B, C…, and students 

provided their likeliness with these statements. Students were permitted to respond to these 

statements with answers of strongly agree, agree, neutral, disagree or strongly disagree. 

 Strongly  

Agree 

Agree Neutral Disagree Strongly 

Disagree 

I follow an autonomous 

learning method to learn 

complex theories and 

concepts 

 

 

    

Table 3.5 – Student interest with autonomy 

Priorities in learning 

There are many factors linked to learning processes, and this category considered which factors 

were the most relevant and which were not. There are nine activities as follows: 

 

 

 

 

 

 

 

Mobile apps are application programs used in devices such as smart phones and tablets. These 

devices allow students to engage in various types learning activities, such as making notes for 

lectures or listening to recorded lectures.  For example, Google Translate for Android provides 

 Mobile Apps 

 Student Group 

 Assessment Task 

 Teacher 

 Online Video 

 Online Courses 

 Homework 

 EBooks 

 Learning Activities 
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translation and utterance services for language learners (Jones, 2011). Another useful language 

mobile application is eStroke, which is used for learning Chinese vocabulary. The application 

has useful features including an extensive dual language dictionary and a personal library with a 

quizzing function.  Student groups are normally formed in classrooms as a part of team-based 

learning or discovery learning.  This method encourages students to find something 

collaboratively and can help to improve the students’ leadership and presentation skills. The 

group discussion method is important when developing speaking skills or doing laboratory 

experiments. Assessment tasks are the tasks used for assessing students at the end of the class, 

semester or year. These assessments can be conducted as summative or formative assessments. 

Feedback, which is given through assessment tasks, encourages students to continue their 

studies. Teachers are those the person who are responsible for implementing the curriculum in 

the classroom (Driel, 2001). Currently, teachers work as facilitators, because they should provide 

all facilities and guidelines required for learning.  Today, videos are another popular learning 

resource, because they assist with independent learning.  The attractive features and animations 

of videos motivate students to engage with learning. Most learning videos are found through the 

Internet. Video search channels like YouTube can offer a vast range of learning videos for 

different subjects.  Online courses are another learning activity, which are particularly useful for 

students who have distance barriers. In online courses, teachers conduct their lessons in the form 

of videos and communicate through video chat facilities.  They also have online self-assessment 

facilities, which are used by students to evaluate their work themselves. Homework is also useful 

for improving the understanding of subject matter. Teachers may sometimes require students to 

complete homework before coming to the classroom, which helps students to understand the 

content and strength of the next lesson.  EBooks are another useful study resource, and are 

normally delivered through the Internet. They are particular useful in encouraging individual 

learning, because most EBooks are freely available and accessible due to their digital nature. 

Learning activities can be used to improve students’ memory and their interest in learning. The 

teacher’s responsibility is to design attractive learning activities. 

The questionnaire used ranking type questions to identify student priorities for different factors 

in learning. The students were asked to give a number between 1 and 9 for each factor. The 

questions were as follows: 
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Rank the following statements based on how important they are for you. You should rank the 

most important item as 1, and the least as 8 

Time allocated for the Internet 

This section concentrated on determining the number of hours that participants spent on Internet 

activities. Three Internet items were considered to be main activities: learning, entertainment and 

social media. Learning activities are the activities that support students’ learning processes. 

These activities may include online tutorials, YouTube videos, eBooks and attending online 

courses. Entertainment activities can be identified as activities that are primarily used for 

enjoyment, such as listening to a song or watching a film through the Internet. The third type is 

social media, which is mainly used for making friends from all over the world. Popular social 

media sites include Facebook, Skype, Google+, and LinkedIn.            

The questionnaire designed the following question to identify the time students allocated for 

each Internet activity: 

 

How many hours do you spend on the Internet doing the following activities? 

 

Learning 

 

Entertainment (e.g. Watching video, play games) 

Social Media (e.g.. FaceBook) 

Table 3.6 – Hours allocated  

3.3.2 Focus Group Interview  

It was important for the research to consider individual experiences to maximize the benefits and 

information gained from the results. The research thus used focus group interviews as a second 

method of collecting student feedback. There were five students who participated in the focus 

group interview, and they were selected based on their level of study and work experience. All 

students who participated in focus group interview were studying at the postgraduate level, and 
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most of them had prior teaching experience. In addition, these students had used technology 

when they were conducting classroom teaching, while some had previously been involved with 

curriculum development programs. This face-to-face discussion helped the research to recognize 

the real and practical ideas of the participants, and provided them with an opportunity to express 

their own experiences of individual learning and the use of technology in education.  

There researcher posed three questions to the focus group interview participants to collect 

information about their experiences of using the Internet, educational software and technology 

devices within their learning process. All questions were designed as open-ended questions, 

which provided the participants with an opportunity to explore their answers without restriction. 

Initially, the interview considered the types of learning methods the participants had previously 

engaged with, and how digital resources from the Internet had affected these processes. The first 

part of the question considered learning techniques such as traditional, inquiry, game-based, 

team-based and autonomous learning, while the second part focused on digital resource usage 

including the use of search engines on the Internet. The first question of the focus group 

interview was as follows: 

I What learning technique do you mainly use within your learning process? ( possible  

exploration points below) 

 Traditional learning 

 Autonomous or independent learning 

 Any other method 

II How do you use the Internet within your learning process? (points as follows). 

 Please elaborate on your answer. 

 Search engine 

 Online courses 

 E-books 

 Tutorials 

 Skype 

 Social media 

 Youtube 
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Table 3.7 – Focus group interview section-1 

The second question related to computer software and mobile application use in the teaching 

learning process. This question helped to determine how students use computer software and 

mobile applications to develop autonomy and the efficiency of their learning. The final question 

of the interview considered the ownership of technology devices. This question collected 

information about students’ device ownership and their uses in the learning process. 

Question – 02  Do you use specific software/apps within your learning process? 

Question – 03  What technology device/s belong to you? How do you use those devices 

within your learning process 

3.4 Analysis 

The research used a mix-method approach for data analysis. Creswell et. al.(2006) define the 

mix-method as follows: 

 Mixed methods research is a research design with philosophical assumptions as well as methods 

of inquiry. As a methodology, it involves philosophical assumptions that guide the direction of 

the collection and analysis of data and the mixture of qualitative and quantitative approaches in 

many phases in the research process. As a method, it focuses on collecting, analyzing, and 

mixing both quantitative and qualitative data in a single study or series of studies. Its central 

premise is that the use of quantitative and qualitative approaches in combination provides a 

better understanding of research problems than either approach alone. 

        (Creswell et.al. 2006, p.18) 

3.4.1 Quantitative Data Analysis  

The research identified the data based on each section of the questionnaire, using tables and 

graphs to organize the data. It is important to read the data several times before it is plotted into 

tables and charts. The questionnaire was conducted as an online survey. Following this, the 

collected data was put into an Excel worksheet. The research then closely examined the data, and 

divided it into categories based on the sections of the questionnaire. Finally, tables and graphs 

were used to organize the data to identify patterns and consider these patterns for the research.. 
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For the purposes of this data analysis, three tables, three bar charts and one pie chart were used. 

The tables were used to display the data in the following sections: 

 Learning styles  

 Technology devices 

 Priorities in learning 

The table depicting the learning style described the number of students that mostly used learning 

styles inside as well as outside the classroom.  The second table was used to represent the 

number of students that owned their own devices, and the number of students who brought a 

particular device into the classroom. The last table showed the factors that were given priority in 

each student’s learning process. 

Three bar charts were used to represent the following sections of the questionnaire: 

 Digital resources 

 Students’ interest in autonomous learning  

 Time allocated for the Internet 

The first bar chart shows the use of digital resources inside and outside the classroom. This could 

also be used to identify the digital resources that most effectively maximize student autonomy. 

The second bar chart described the extent that students were interested in autonomous learning.  

This bar graph represented the number of students who gave their likeness for the statements 

given in question 14 of the questionnaire. The third bar chart illustrated information about the 

number of students who spent time on various activities using the Internet. The pie chart was 

used to represent the weighting of communication methods used by students in the learning 

process.  

3.4.2 Qualitative data analysis 

Qualitative data analysis was conducted according to the data captured in the focus group 

interview.  There were two methods used to gather this data: a group activity within the focus 

group interview, and a recording of the interview.  In the group activity, participants were asked 

to write down notes for the following questions, and also asked to present their findings through 

a diagram: 
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Question 

Write down your experiences about the use of technology in the learning process based on the 

focus group interview model. Represent your findings through a diagram. 

 The data obtained from these notes was read several times, and summarized to give clear view 

of each participant’s experience. The diagram helped to understand the relationships between 

different learning styles and technology.  

Secondly, an audio clip was used to collect additional data. The research identified three 

categories to distinguish data found from the audio clip. These categories are coded as FD1, FD2 

and FD3, as follows: 

FD1: Use of digital resources in the learning process 

FD2: Use of software and mobile application in learning 

FD3: Devices owned and how their use in the learning process 

FD1: Use of digital resources in learning process 

The FD1 category considered how digital resources affected the learning style of each 

participant. There were a wide range of responses given by the participants based on their 

knowledge and unique personal experiences. The research considered the following factors and 

codes to organize each response: 

Code Factor 

FDR Familiarity of the digital resources  

ADR The digital resources are used or not in the 

Autonomous learning 

ODR The digital resources are used or not in other learning 

method 

WDR Where those resources are used  

DDR What you did through those digital resources 

   Table 3.8 - coding factors 
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Each participant provided a distinctive type of response. Given this, the study considered the 

following response types and created a corresponding code for each factor described in the above 

table: 

Factor Code Response type with code 

FDR Strong (ST), Average (AVG), Low (LO)  

ADR Used in Autonomous Learning (UAL) 

Low use in autonomous learning (LAL) 

Not Used in the Autonomous Learning(NAL) 

 ODR Used in Other Learning Methods (UOL) 

Low use in Other learning(LOL) 

Not Used in Other Learning Methods (NOL) 

WDR Inside classroom (INC), Outside classroom (OTC) 

DDR Learning (L), Entertainment (E), Share (S) 

   Table 3.9 – Coding response type 

The identified factors of each participant’s responses were recorded in a table. The first column 

of this table represents the digital resources, while the first row represents each individual 

participant, as follows:  

  

Participant-1 

 

Participant-2 

 

Participant-3  

 

 FDR ADR ODR WDR DDR    

Search 

Engine 

ST UAL UOL INC 

OTC 

L 

E 

   

Online 

Courses 

AVG UAL NOL OTC L    

EBooks     

. 

. 

. 

    

 Table 3.10 – coding participant’s response 
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The research identified five factors relating to digital resources. Using the above table, each 

factor is easy to understand and compare. For example, participant-1 is highly familiar with 

search engines and also used them for individual learning purposes.     

FD2: Use of software and mobile applications in learning 

Section FD2 identified the software and mobile applications used in the teaching learning 

process. In addition, the research considered the extent that the software and applications assisted 

in improving student autonomy. To identify the relationships between participants and mobile 

app or software usage, the audio data was organized as follows: 

Participants Name of the 

Software/Mobile Apps 

Features 

   

   

       Table 3.11 – Software and mobile apps 

FD3: Devices owned and their use in the learning process 

Category FD3 considered the type of technology devices that each participant owned, and how 

they were used in the learning process. As with the above categories, a table was used to 

organize the transcribed data, as follows: 

Participants Device/s belong How use in learning 

process 

   

   

       Table 3.12 – Technology devices 
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4 Findings and Results 

4.1 Questionnaire Results 

This section of the study interprets the data gathered from the questionnaire and focus group 

interviews. Firstly, the chapter considers the learning styles of students, which are summarized in 

the following table: 

Learning Styles 

Learning 

Technique  

and style 

Inside the 

Classroom 

(Number of 

students) 

Outside the 

Classroom 

(Number of 

Students) 

Traditional 28 3 

Autonomous 13 4 

Inquiry base 14 2 

Game base 16 11 

Team base 21 7 

Other 

 

1 

Table 4.1 – Responses to learning styles 

This table illustrates the number of students that showed interest in using learning styles either 

inside or outside the classroom. There were twenty-eight students who had an interest in using 

traditional learning inside the classroom, and twenty-one students who were interested in team-

based learning in the classroom. There was also significant interest in game and inquiry-based 

learning inside the classroom, with sixteen and fourteen students showing interest in these 

leaning styles respectively. The lowest interest was shown in the autonomous learning style, 

which received responses of interest from thirteen students. In the case of learning styles used 

outside the classroom, the learning style which interested the most students was game-based 

learning. On the other hand, a comparatively low number of students showed interest in using 

other learning styles and techniques outside of the classroom. Team-based learning had a 

significant result, as it showed the second highest number of students showing interest in its use 
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with seven.  The interest in traditional, autonomous and inquiry-based learning was quite small, 

as each style received responses of interest from three, four and two students respectively.  

Secondly, the study considers the types of technology devices that students own and the devices 

that they bring to the classroom for learning purposes. This data is organized as follows: 

Technology Devices 

Devices Ownership Brought to Classroom 

Laptop 27 24 

Desktop 3  0 

Smartphone 26 25 

Tablet 13 4 

Notebook (Eg. iPad) 8 5 

Table 4.2 – Responses to technology device ownership 

The table is comprised of three columns, representing the type of device, the number of students 

who own it, and the number of students who bring it to the classroom. Five types of devices were 

considered in the survey, including laptops, desktops, smart phones, tablets and notepads. It was 

clear that the laptop was the most popular device, as twenty-seven students owned such a device. 

Smart phones had a similarly high level of ownership, with twenty-six students owning them. 

Tablets were the third most popular device with thirteen students owning them. Notebooks and 

desktops showed the lowest ownership among students with eight and three students owning 

them respectively.  These numbers were also reflected in the devices that were brought into the 

classroom, with smartphones and laptops showing the highest number of students at twenty-five 

and twenty-four respectively.  

Digital resources play an important role in the teaching-learning process. The following bar chart 

shows how digital resources impact student learning when they are used both inside and outside 

the classroom. This chart also provides an approximate idea of which device offers the most 

autonomy and effectiveness when used by students during learning.    
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Graph 4.1 –Use of digital resources in Learning 

The above bar chart considers five types of digital resources: search engines, online tutorials, 

EBooks, online courses, and videos and other resources. The digital resources most commonly 

used outside of the classroom were search engines and videos. Both of these resources had the 

same number of students (twenty-eight) confirm their use outside of the classroom. The same 

digital resources were also popular inside the classroom; however, the survey shows that less 

students use these resources inside the classroom compared to outside the classroom. The 

number of students who claimed use of search engines and videos outside the classroom were 

eighteen and fifteen respectively. There was also an increasing trend of using online tutorials, 

EBooks and online courses outside the classroom. The number of responses relating to the use of 

online courses and EBooks was similar for both inside and outside the classroom. Significantly, 

it seems that digital resources were not seen as playing a large role in facilitating the autonomy 

and effectiveness of student learning. Search engines were seen as the most effective leaning tool 

for assisting the development of autonomy, as indicated by the eleven survey responses it 

received. On the other hand, online tutorials and videos were seen as the least important digital 

resources for developing autonomy with three responses each. The perceived utility of EBooks 

and online courses was between these two results, with five and six student responses 
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respectively. To summarise; it is clear that search engines are seen as the most effective digital 

resource to use for learning, while online tutorials are seen as the least effective digital resource.   

Communication tools are another useful resource for learning and teaching environments. The 

following pie chart provides information about how students use different kind of 

communication tools within their learning process: 

 

Graph 4.2 – Responses for use of communication methods 

The pie chart considered seven types of communication methods used by students in learning. As 

the results show, a majority of students (39%) use email to fulfill their communication needs. 

WeChat is the second most popular tool with 18% of students using the app; while Canvas and 

WhatsApp are both the third most popular communication methods, with each garnering 14% of 

the student responses. Texting, Skye and Facebook Messenger have the lowest usage among 

students in learning, with results of 7%, 4% and 4% respectively.   

Next, the research considers student interest in autonomy and its application to different aspects 

of learning. Ten different statements were used to measure student autonomy in learning. The 

following table presents these statements and their respective codes: 



 

44 
 

Statements Code 

I follow an autonomous learning method 

to learn complex theories and concepts 
A 

I use internet tools to learn theories and 

concepts independently 
B 

Autonomous learning encourages a 

close relationship between students and 

teachers 

C 

Social media such as Facebook is useful 

for independent learning 
D 

My grades would be worse if I didn’t 

learn independently 
E 

The success of autonomous learning 

depends on the feedback provided by 

teachers and peers 

F 

Online courses (E.g. Edx) provide better 

platforms to speed up the learning 

process 

G 

Online courses reduce the relationship 

between teacher-student and student-

student 

H 

Independent learning is more useful to 

develop the critical thinking of students 
I 

Independent learning reduces the ethics 

of society 
J 

Table 4.3 – Statements of interest 
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The participant’s responses were recorded using the following bar chart: 

 

Graph 4.3 - Responses for student interest in autonomy 

According to the chart above, a majority of students showed high interest in autonomous 

learning.  Students gave highest priority to statement G, as 4% of participants strongly agreed 

and 57% agreed with this statement. In comparison, statement J was given the lowest priority 

with only 7% of students strongly agreeing and 18% agreeing with the statement. However, a 

large number of students (54%) responded neutrally to statement J. Statement B received the 

second highest agreeable response rate from students, and all the other statements except J 

showed responses indicating a high interest in autonomy. A low number of students strongly 

disagreed with statements E, H, I and J. Interestingly, no students showed disagreement or strong 

disagreement for statement B. 

It is important to consider how students priorities different types of learning activities. To gain 

information about this, students were asked to rank various learning activities according to their 

interest levels. The responses were recorded as follows: 

Students Interest in Autonomy 
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Priorities in Learning Process 

RANK R1 R2 R3 R4 R5 R6 R7 R8 R9 

Mobile Apps 0 0 3 1 2 2 4 6 5 

Students Group 0 6 6 1 5 3 1 0 2 

Assessment Task 1 4 4 7 2 4 1 1 1 

Teacher 14 4 2 0 0 1  0 1 1 

Online Video 0 3 1 4 4 3 5 4 3 

Online Courses 1 0 4 1 3 4 6 3 3 

Homework 0 1 3 7 4 2 2 5 1 

Ebooks 3 0 0 3 5 3 4 3 4 

Learning 

Activities 7 7 2 0 2 3 1 2 2 

 

26 25 24 24 27 25 24 25 22 

Table 4.4 – Responses for priorities in learning 

The research considered nine factors that should be given priority in the learning process. Of 

these nine factors, five were ranked as the most important by at least one student.  Teachers were 

considered to be the most important factor in learning, as the factor received the highest number 

of first priority rankings (fourteen), with four students giving it second priority, and only one 

giving it least priority.  Students also gave high priority to learning activities, as this factor 

received fourteen first and second rank priorities, and only two lowest rank priorities. This was 

then followed by EBooks, which received three first rank priorities, but no second or third rank 

priorities. In addition, three students ranked Ebooks as a fourth priority, five students ranked it a 

fifth priority and four students ranked EBooks as the lowest priority. Assessment tasks and 

online courses each received one first priority ranking.  There were seven students who gave 

fourth priority to assessment tasks, while only one student gave it the lowest rank. On the other 

hand, no students gave online courses a second priority ranking, and many students (six) gave it 

a seventh rank. Mobile applications were given similarly low overall priority rankings. This 

factor received no first or second rank responses, and only three students identified mobile apps 

as the third important factor in learning. Furthermore, mobile apps received an eighth and last 

priority ranking from five and six students respectively, a large number compared to the other 
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learning factors considered in the survey. Student groups, online videos and homework did not 

receive a first rank from any students. However, student groups received the largest number of 

second and third priority rankings, with six votes given for each ranking. Three students gave 

second priority for online videos; however, the factor was most commonly ranked as a seventh 

priority, receiving five votes for this ranking. Homework received the highest total number of 

fourth priority rankings, as it received this ranking from seven students.  

The research also investigated time allocation for various activities on the Internet, which is 

another important factor for learning. The following bar chart represents how students allocate 

time for learning, entertainment and social media when they are using the Internet: 

Hours allocated per week on the Internet 

  

Less than 

20 

21-40 

hours 

More than 

41 

Learning 7 12 9 

Entertainment 15 11 2 

Social Media 18 9 0 

Table 4.5 – Responses for hours allocated on the Internet 

The table shows the number of hours allocated per week for the Internet activities of learning, 

entertainment and social media. The table is divided into three columns representing three 

distinct timeframes: less than 20 hours spent on the Internet, between 21 and 40 hours spent, and 

more than 41 hours spent on the Internet. Eighteen students reported spending less than 20 hours 

on social media. This represents the largest distribution of students allocating this amount of time 

to an Internet activity. By comparison, learning and entertainment received seven and fifteen 

student responses respectively for a time allocation of less than 20 hours. Furthermore, for the 

timeframe of 21-40 hours, learning received twelve responses, and entertainment received eleven 

responses. Significantly, no student reported spending more than 41 hours on social media. On 

the other hand, entertainment received two responses, and learning received nine student 

responses.  
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4.2 Focus Group Interview Results 

The data gathered from the focus group interview provided the most valuable information for the 

research, as it gave insight into participants’ individual experiences of their learning processes. 

This data was collected from interview responses based on three categories: digital resources, 

software or mobile apps, and devices owned.  

4.2.1 Digital Resources 

The table attached in Appendix D provides information on how students responded to using 

digital resources in the learning process. According to the table, all participants were strongly 

familiar with search engines. In addition, all participants used search engines for autonomous 

learning and in other learning processes. Relatedly, participants used search engines both inside 

and outside the classroom for the purposes of learning and entertainment.  However, students 

were less familiar with online courses, and these were rarely used in either autonomous learning  

or in other learning methods. When outside the classroom, participants mainly used online 

courses for learning purposes. Students were strongly familiar with EBooks and used them in 

both autonomous and other learning styles. This was also seen in the fact that students used 

EBooks both inside and outside the classroom for the specific purpose of learning and sharing 

among their peers. Tutorials were another well-known digital resource used for autonomous 

learning and other learning methods. Tutorials were considered to be a very important resource 

for students learning inside and outside the classroom, as they could be shared among their 

friends. Skype is another popular type of digital resource, however unlike other resources, it is 

not popular in learning processes. Students were reluctant to use Skype for their learning, and 

mainly used the resource for entertainment purposes. Social media had similar results, as 

students are strongly familiar with the resource but rarely use it as part of their learning process. 

Social media is instead primarily used outside the classroom for entertainment purposes. Another 

popular digital resource is YouTube, which students use regularly in relation to their education. 

YouTube provides useful videos for students to use inside and outside the classroom. More 

specifically, students often use these videos to help their autonomous learning. Extending these 

ideas further, some participants expressed their own ideas about digital resources, as follows:  
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“…in my case, I am definitely a friend of search engines and EBooks, because I 

am very lazy to go to the library and to borrow physical books. I never borrow 

books from the library….” 

“For me, I think EBooks and YouTube Videos are what I mostly used in this 

course. I love reading through EBooks because I can put them on my mobile 

phone, and whatever the place, I can read it. I also like YouTube videos because 

when I learn something it is easy to understand through the visuals, and also I can 

take notes by stopping the video…. ” 

 4.2.2 Software/Mobile Apps 

This category provides details about how students use software or mobile apps within their 

learning process. This section is also important for determining how students use computer and 

mobile applications to develop their individual learning skills. The following table shows student 

responses regarding this matter: 

Participants Name of the 

Software/Mobile 

Apps/Tools 

Individual Learning 

Features 

Support to become 

Autonomous 

Learner 

Participant-01  Endnote, Sound 

Application, Blogs, 

Longman, 

Discussion Board 

Maintaining references, 

Individual sound training, 

Share knowledge, 

Improving vocabulary. 

Very useful to 

understand language 

skills and complex 

theories. 

Participant-02 Endnote, SPSS, 

Discussion board 

Maintaining references, 

doing statistical analysis  

Discussion board 

helps to improve 

individual learning 

Participant-03 Endnote, Facebook 

groups, Flash, 

PowerPoint 

Maintaining references, 

share and discuss ideas 

with each other, make 

attractive presentations 

Students encouraged 

to learn individually 

through attractive and 

finished lesson 

materials 

Participant-04 Endnote, Maintaining references, Independently 
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Grammarly, 

Evernote, Discussion 

Board 

improving grammar 

knowledge through 

automatic corrections, 

make notes from lectures. 

improve language 

skills, improve 

autonomous learning 

through discussion 

board. 

Participant-05 Endnote, Microsoft 

Word, Grammarly 

Maintaining references, 

making notes. 

Useful to understand 

hard theories. 

      Table 4.6 – Responses for computer software and mobile apps 

All participants used Endnote to maintain references that were needed for articles, papers and 

essays. Students were able to use Endnote to automatically catalogue references that they had 

used. For instance, Participant-04 expressed the following ideas about Endnote:  , 

“For me, I mostly use Endnote, because it takes just few time for me to input 

referencing and also, I can directly do it. I don’t need to type any arrangements 

like traditionally, I just find the reference from Google Scholar and directly go to 

Endnote,  …really easy for me….” 

The participants also used sound apps, grammar-checking apps, , vocabulary testing apps, and 

dictionary apps to develop their English language skills. For instance, Participant-1 provided the 

following opinion about how they used a sound application to develop their language skills: 

“…..then I use sound applications, specifically, to project my sound, it helps me 

to improve my pronunciation………….” 

 

Some participants used note-creating applications, such as Even-note, to support their note-

taking while in lectures.  Even-note provides facilities for creating notes, such as highlighting, 

underlining, and using special characters and tools for summarizing information. Participant-04 

expressed their experience regarding Even-note as follows:  

“……I use Even-note , it’s like, ,, you can save your notes online,,,, when I came 

to class and forgot to bring my notebook, I just put everything the lecturer said 

into Even-note……… ” 
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Some participants used the above software and mobile apps to communicate and share 

experiences and knowledge with their peers. Specifically, Facebook Messenger and discussion 

boards were used to communicate and share tasks. Discussion boards were identified as a useful 

tool in the learning process, especially when used to facilitate debates or arguments between 

teachers and students. All students agreed that software and mobile apps are very useful for 

developing individual learning skills. In particular, students agreed that communication 

applications provide an environment that supports individual learning through discussion and 

sharing.   

4.2.3 Devices Owned 

It is important to consider the technology devices that students own, and how these devices are 

used in their learning processes. Most students own a laptop and smartphone and use these 

devices to enhance their learning. The following table provides details of device ownership and 

how students used these devices in their learning: 

Participants Device/s belong How used in learning 

process 

Support with 

learner autonomy 

Participant-1 Laptop, Smartphone Make notes, connect 

with the Internet and 

MyUni, learn about 

information updates, 

watch YouTube videos, 

Read EBooks 

Extremely 

supportive. 

Participant-2 Laptop, Mobile 

phone 

Find information, Read 

EBooks, Create 

assignments, Check 

emails, Check course 

schedules, 

communication, Listen 

to news, Connect to 

MyUni 

Highly supportive, 

especially the laptop. 
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Participant-3 Laptop, Smartphone Connect with MyUni, 

Read Emails, Record 

lectures or 

presentations, take 

pictures, Watch videos. 

Highly supportive 

Participant-4 Laptop, Mobile 

phone 

Connect with MyUni, 

Read EBooks, Take 

notes and tutorials, 

Watch videos, Create 

Assignments. 

Highly supportive 

Participant-5 Desktop, Smart 

Phone 

Connect with Email, 

Create assignments, 

Read EBooks, Watch 

videos, Connect to 

MyUni 

Highly supportive 

      Table 4.7 – Responses for ownership of devices 

Most participants used laptops and mobile phones to connect to the Internet. Participants 

primarily used these devices to perform academic activities like creating assignments, recording 

lectures, reading EBooks and watching educational videos through YouTube. Some participants 

expressed their ideas about how they used their laptops for learning purposes within the 

classroom, as follows: 

“….Most of the time I spend my time with my laptop, normally I don’t bring any 

textbook into class. First, I use my laptop for noting key information from the 

lecturer in class, then I used this for assignments. My laptop is like my book, and 

also used to track information updates from MyUni…” 

 “Yes, two things, laptop and my mobile phone. Of course laptop, I had to 

find information or read EBooks and make notes or summarise what things I got 

from the EBooks, then of course, I think to make assignment it is really important, 

….. when I don’t have a laptop, I use my smartphone to check Email, and then my 
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schedule of the courses, and sometimes I use it to communicate with my lecturer 

and students…….     ” 

“…I have laptop and mobile phone, but I think I use mobile phone more 

frequently than laptop. I mostly use it for reading and watching videos regarding 

our subjects, and also listening to the recorded lecture, and sometimes I also type 

my ideas for my assignment and I also use it for entertaining things such as 

listening to music or surfing social media… ” 
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5 Discussion 

Generally, students believe that autonomous learning is important, as it is a learning style that 

helps them to better understand complex theories and concepts. In addition, students are now 

being encouraged to learn autonomously due to the accessibility of free Internet resources such 

as search engines and E-books. Other key factors that encourage autonomous learning include 

encouragement from teachers and exam grades. Normally, teacher encouragement is delivered 

through the continuous feedback that they provide in relation to student activities. According to 

Stefanou et. al. (2004), teachers can use three distinct methods to improve students’ autonomous 

learning: organisational, procedural, and cognitive autonomy support. Using the organisational 

method, teachers provide feedback while students play a role in decision-making in classroom 

management. This method involves student activities such as choosing group members, or 

evaluating procedures. When using the procedural autonomy method, students are allowed to 

choose a medium to represent their ideas. Examples include displaying their work individually, 

or handling materials. The cognitive autonomy support method provides students with the 

opportunity to ask questions or have constructive debates when feedback is given (Stefanou et. 

al., 2004). 

The students that were surveyed each used different learning styles both inside and outside the 

classroom. Each student used learning methods that related to research, with a majority of 

students using traditional learning while inside the classroom. In addition, students regularly 

used team-based, game-based and inquiry-based learning methods inside the classroom. These 

autonomous learning methods were not just restricted to use inside the classroom, as they have 

become more popularly used outside the classroom as well. Students who have a strong interest 

in autonomous learning often use modern technology and technology devices to assist in their 

learning process. 

5.1 Main Findings 

5.1.1 The Internet 

The students surveyed believe that the Internet offers a great opportunity for improving 

autonomous learning skills. In addition, these students often used digital resources on the 

Internet, such as search engines, EBooks, tutorials and YouTube, within their autonomous 
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learning processes. Search engines were typically used for finding learning materials that helped 

facilitate autonomous learning. More specifically, students used Google to find necessary 

resources for their education. The Internet has a vast number of websites related to different 

subjects. These websites can provide useful materials for facilitating individual learning, such as  

lessons, tutorials and videos. Students were able to find this information by using key strings in 

relation to their subjects. EBooks and tutorials provide step-by-step instructions, which are easy 

to follow. Due to this, students were able to effectively learn without requiring assistance from 

teachers, lecturers or tutors. EBooks are becoming popular among autonomous learners due to 

their accessibility.  In addition, users can read EBooks in accordance with their individual 

reading speeds, and can also focus on or move between relevant sections of the text. These 

activities save time and encourage effective reading. Furthermore, students showed high interest 

in using online videos in their individual learning, especially when learning outside the 

classroom. For instance, students considered YouTube videos to be highly useful for 

familiarizing with complex theories and concepts. Their simple and attractive structure further 

encouraged student interest in independent learning. In addition, students found online videos 

useful as they had the ability to pause and rewind videos to help with note taking, and could 

access a wide variety of subject matter from various videos. Online courses are also important 

for autonomous learning, but are often not a popular option due to their typically high cost. 

When used, online course platforms provide an environment with numerous tools available to 

support autonomous learning. These tools include videos, lesson notes, presentations, 

assessments and facilities to connect with others online. These courses also offer regular 

feedback on student progress, which is helpful in autonomous learning.  

5.1.2 Software/Mobile Apps 

Software and mobile apps are another learning resource that assisted students in their individual 

learning process. Though students were not familiar with highly technical apps or software, they 

were adept at using common software and mobile apps. For instance, Endnote is a highly popular 

software tool that was used to maintain reference lists. Students could maintain reference lists as 

a database and, where necessary, insert references into different assessment tasks. Through the 

use of this software, students could also become familiar with different methods of referencing. 

Most students were using sound recording programs to record lectures, presentations or group 
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discussions when learning in the classroom. Students also used these recordings outside the 

classroom to identify their own learning style, and to better understand content communicated by 

their teachers and peers. Therefore, it is clear that voice-recording software assists the 

development of autonomous learning. More specifically, students who use mobile apps that 

assist with language learning can independently improve their language skills. In addition, 

pocket dictionaries, like Longman and Grammarly, are popular and can be used to improve 

vocabulary and grammar. Students also occasionally used computer game software, such as the 

Kahoot! game-based online platform, to supplement their autonomous learning.  

5.1.3 Technology Devices 

Technology devices also played a major role in the autonomous learning of students. Laptops 

and smartphones were the devices most commonly used to assist in students’ learning processes. 

Students primarily used these devices to connect with the Internet or MyUni to download 

software and mobile apps, and to share knowledge and experience with their peers. Students 

mainly used laptops to create and edit assignments, presentations or dissertations. They also used 

laptops to store important data, such as tutorials, downloaded materials, research papers, lecture 

notes and research data. On the other hand, students used smartphones to check emails in relation 

to their university courses. This is because lecturers frequently sent students emails about 

schedule changes or about preparatory activities for upcoming lessons. Smartphones were also 

used to record in-class presentations and lectures, so that later students could later listen to these 

recordings several times to better understand the material presented. Another function of 

smartphone usage was to take pictures of important activities that had taken place in the 

classroom. For example, students could take images of a whiteboard to see what lecturers had 

written during their teaching. In addition, students also used both devices for entertainment 

purposes, such as browsing social media or watching films.  

It is also important to consider the fact that all participants used either their laptop or smartphone 

to connect with The University of Adelaide’s MyUni system. The participants used this system 

to obtain information about lecturers’ announcements, gain access to lesson materials and useful 

links, submit assignments and access grades and feedback from their lecturers. All students who 

were surveyed agreed that laptops and smartphones were highly supportive in improving their 

autonomous learning. In particular, these students thought that laptops and smartphones were 
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particularly useful in providing access to the Internet and MyUni from any location or time. This 

allowed them to undertake autonomous learning without needing support from a teacher.  

5.2 Communication Methods     

Another important factor helping the development of autonomous learning in students is 

communication method. According to Lee (2011), a lack of face-to-face communication may 

weaken the relationship between teacher and student. However, this issue has been remedied by 

the development of computer-based communication. There are many communication strategies 

that use computers and the Internet, including text and voice chat. This form of communication 

primarily happens between teachers, students and peers in the exchange of knowledge, 

experience and ideas. However, even when using these communication methods, it is still 

important to make connections with external experts to clarify doubts regarding subject matter. 

These connections are possible due to developments in technology, which is useful for the 

autonomous learning process of students.   

 Email is the most commonly used communication channel, however MyUni and WeChat are 

also regularly used.  Email is used to share notes or presentations between students, and also to 

read updates from lecturers. MyUni provides students with a learning environment to access 

discussion boards, which can be used to learn from peers by exchanging knowledge, ideas and 

experience. Discussion boards are also useful for organising discussions and arguments between 

peers, which can help develop their individual learning and critical thinking skills.  However, the 

results of the study indicate that participants thought students were not fully utilizing discussion 

boards to their maximum potential. They suggested that the students would be more motivated to 

use discussion boards if lecturers allocated marks for active participation in their use. 

5.3 Limitations 

It is clear that students are familiar with technology and related devices to some extent.  

However, many students lack interest in using certain technologies in their learning process, such 

as computer games and virtual or augmented reality. These students believe that the use of 

computer games could develop poor behaviours, potentially leading to addiction, which could 

disturb their learning. Furthermore, teachers often lack experience in using computer games and 

virtual or augmented reality; therefore, they do not have the requisite knowledge or experience to 
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use this technology to encourage the autonomous learning of students. This inexperience is also 

seen is students; as few have used contemporary education software and mobile apps, such as 

Kahoot! or Edmodo, to improve their individual learning skills. Furthermore, the use of 

discussion boards is not a popular option for students, as they are limited to message-based 

communication and often lack detailed instructions about proper use. 

Students are further discouraged from using technology in autonomous learning due 

uncontrollable threats in the Internet.  For instance, there are potentially types of hackers on the 

Internet, who can remotely access remote computers without requiring user permissions. The 

main threat that hackers pose is that they can steal or change student information from remote 

locations. A further threat comes from computer viruses. Computer viruses are mainly spread 

through Email, and can negatively affect students when downloading software, or using EBooks 

or online tutorials. These threats potentially explain why, some students are discouraged from 

using technology to help in their autonomous learning process. 
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6 Conclusion 

Developments in technology, and related devices, have greatly influenced the learning styles of 

many students. This research concentrated on how technology affects the autonomous learning 

of Education students. Specifically, the research aimed to determine the technologies that have 

the greatest effect on student’s autonomous learning. Furthermore, the research considered how 

students utilize software and mobile applications, and modern technology devices, within their 

learning processes. The research approach was a combination of quantitative and qualitative 

methods. This involved participation from students in the University of Adelaide’s Department 

of Education. The research collected data through a questionnaire and a focus group interview. 

The questionnaire was conducted as an online survey, which was created and delivered using the 

SurveyMonkey platform. The objective of the questionnaire was to identify students’ patterns of 

using technology and devices within their respective autonomous learning processes. The 

research also conducted a focus group interview for the purposes of obtaining individual and 

group experiences of technology use in learning. This data was collected by reading, grouping 

and coding individual student responses, and was represented in both tabular form and in bar 

charts. 

The research found that digital resources located on the Internet play a significant role in the 

autonomous learning of students. The research found that search engines, EBooks, online 

tutorials and YouTube videos were the four main digital resources used by students to help in 

their individual learning. Students favored learning with YouTube videos due to their 

repeatability and attractive arrangement. They also preferred using EBooks and online tutorials 

because they could be easily downloaded to their mobile devices and accessed from any location 

at any time of the day. Furthermore, students’ self-learning activities relied on various types of 

mobile and computer applications. Students predominantly used these applications to develop 

their subject knowledge, language skills, and referencing skills. Laptops and smartphones were 

found to be the two most popular devices used for learning inside and outside the classroom. 

These devices were primarily used for activities relating to individual learning, such as 

downloading tutorials, recording lectures and presentations, and communicating with teachers, 

peers and external experts.  
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Finally, it is clear that technology and technology-related devices has a significant impact on the 

autonomous learning of Education students. However, some students are not familiar with the 

contemporary developments in computer software and mobile applications that could help to 

significantly develop their autonomous learning skills. Furthermore, the education students who 

participated in the research did not use certain types of technology that have been recently 

developed, such as virtual or augmented reality, due to a lack of experience and knowledge. 

Therefore, the research suggests that further research should be conducted to determine why 

education students are reluctant to use these latest technologies as a resource to help develop 

autonomous learning.  
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APPENDICES 

Appendix- A - Questionnaire 

Answer all questions 

Questionnaire (draft only) 

01 Please select your age from the appropriate age bracket 

 

18-22 

23-35 

36-45 

46+ 

02 Please select your gender 

 

Male 

Female 

Other 

03 What is your year level? 

1 2 3 4 post graduate level 

  

04 Which of the following learning technique you use in the classroom? 

a) Traditional learning (lecture and listen)  

b) Autonomous learning 

c) Inquiry base learning    

d) Game base learning 

e) Team base learning 
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05 Which learning technique would you prefer to follow while you are in the classroom? 

a) Traditional learning (lecture and listen)   

b) Autonomous learning 

c) Inquiry base learning   

d) Game base learning 

e) Team base learning 

06 Which of the following technology device/s do you own? (allowed to select more than one 

answer) 

a) Laptop   

b) desktop  

c) Smart phone  

d) Tablet (Eg.iPad)  

e) Note book 

 

07 Which of the following technology device/s do you bring to class? (allowed to select more than 

one answer) 

a) Laptop 

b) Smart phone 

c) Tablet (Eg.iPad)  

d) Note book 

 

08 Which internet tools do you use in your learning process inside the classroom? 

a) Search engine    

b) Online tutorials 

c) E-books 

d) Online courses 

e) videos  

f) Other(Please describe) 
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09 Which internet tools do you use in your learning process outside the classroom? 

a) Search engine   

b) Online tutorials 

c) E-books   

d) Online courses 

e) videos  

f) Other(Please describe) 

 

10 What tool gives you the most autonomy in your learning 

a) Search engine   

b) Online tutorials 

c) E-books  

d) Online courses 

e) videos  

f) Other(Please describe) 

 

11 What tool is the most effective in your learning 

a) Search engine   

b) Online tutorials 

c) E-books  

d) Online courses 

e) videos  

f) Other(Please describe) 

 

12 Which communication method do you normally use for learning (ie  contact with your teachers 

or peers) 

a) Skype   

b)  Viber 

c) Face book messenger 

d) We Chat   

e) WhatsApp  
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f) Canvas 

g)  texting  

h)  other (please list)  

 

13 What do you achieve through educational software in your learning as opposed to your in-class 

learning? 

a) Greater efficiency   

b) better understanding 

c) More motivation   

d) improving critical thinking 

e) better feed back 

please explain your answer 

 

14 Please list the educational software/apps you mostly used in your learning process? 

 

I follow an autonomous learning method to learn complex theories and concepts. To what extent 

do you agree with the following statement? Circle your answer. 

Strongly agree 

Agree 

Neutral 

Disagree 

Strongly disagree 
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Question 

Number 

Statement Answer 

i I follow an autonomous learning method to learn 

complex theories and concept. 
1 2 3 4 5 

ii I use internet tools to learn theories and concept 

independently. 
1 2 3 4 5 

iii An autonomous learning encourage to make close 

relationship between students and teachers 
1 2 3 4 5 

iv Social media such as face book is useful for 

independent learning 
1 2 3 4 5 

v My grades would be worse if I didn’t learn 

independently 
1 2 3 4 5 

vi The success of autonomous learning depend on 

the feedback provided by teachers and peers 
1 2 3 4 5 

vii An autonomous learning is more success among 

education students than the students in other 

diciplines 

1 2 3 4 5 

viii Online courses(Ex. Edx) provide better platform 

to speed up the learning process 
1 2 3 4 5 

ix Online courses reduce the relationship between 

teacher-student and student-student 
1 2 3 4 5 

x Laptops are widely used among the education 

students. 
1 2 3 4 5 

 

15 Rank the following statements based on how important they are for you. You should  

rank the most important item as 1, and the least as 8   

 

Item 

Number 
Statement Rank 

1 Mobile Apps  
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2 Student Group  

3 Assessment tasks  

4 Teacher  

5 Online videos  

6 Online Courses  

7 Home work  

8 E-books   

9 Learning activities  

 

16 How many hours do you spend on the Internet doing the following activities? 

 

Learning  

Entertainment (e.g. Watching video, play games) 

Social media (e.g.. FaceBook)  
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Appendix B - Focus Group Interview Protocol 

 

Organisation School of Education, University of Adelaide 

Focus group identifier  

Interviewer Chandana Wijekoon 

Duration 60 minutes 

 

Question 

Number 

Part Question 

01 I What learning technique do you  mainly  use within your learning 

process? ( possible exploration points below) 

 

 Traditional learning 

 Autonomous or independent learning 

 Any other method 

 

  How do you use the Internet within your learning process? (points  

as follows). Please elaborate on your answer. 

 Search engine 

 Online courses 

 E-books 

 Tutorials 

 Skype 

 Social media 

 Youtube 

 Other 

 

02  Do you use specific software/apps within your learning process? 

 

03  What technology device/s belong to you? How do you use those 

devices within your learning process 
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APPENDIX –C 

 Points in group activity in the focus group 

 The students are familiar with traditional learning as well as autonomous learning. 

 In addition to that, they have good knowledge about Inquiry Base, Computer game Base 

and Discovery learning. 

 All the students are like to use computer technology in their learning process. 

 They use computer software for learning purposes inside the class room as well as 

outside the classroom 

 Specially, references are done through the software application. 

 Every student has a laptop and a smart phone 

 Learning outcome are depend on the learning style 

 Technology and related devices play enormous role regarding teaching and learning 

process in the classroom 
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Appendix-D 

Participants responses in the focus group interview 
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S 

ST UA

L 

UO

L 

INC 

OT

C 

L 

E 

S 

ST UA

L 

UO

L 

INC 

OT

C 

L 

E 

S 
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 Participant-04 Participant-05 

FDR ADR ODR WDR DDR FDR ADR ODR WDR DDR 

Search Engine ST UAL UOL INC 

OTC 

L 

E 

ST UAL UOL INC 

OTC 

L 

E 

   

Online Courses AVG UAL NOL OTC L AVG UAL NOL OTC L 

   

EBooks ST UAL UOL INC 

OTC 

L 

S 

ST UAL UOL INC 

OTC 

L 

S 

   

Tutorials ST UAL UOL INC 

OTC 

L 

S 

ST UAL UOL INC 

OTC 

L 

S 

   

Skype AVG NAL NOL OTC E 

S 

ST NAL NOL OTC E 

S 

   

Social Media ST NAL LOL OTC E 

S 

AVG NAL LOL OTC E 

S 

   

You tube ST UAL UOL INC 

OTC 

L 

E 

S 

ST UAL UOL INC 

OTC 

L 

E 

S 
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