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Message from the Editor-in-Chief 
 

Dear Colleagues, 
 
I am happy to inform you that the Turkish Online Journal of Educational Technology (TOJET) has been published 
volume 16 issue 2 in 2017. This issue has research papers from all around the world. 
 
The Turkish Online Journal of Educational Technology is an international journal in the field of educational 
technology. TOJET is an online and peer-reviewed journal that accepts papers on all aspects of educational 
technology. Research papers could be about, but are not limited to: using educational technology in classroom, 
new developments in educational technology, instructional design, distance education, computer and internet 
applications in education, educational simulations, educational gaming, and other aspects of the use of educational 
technology in the learning and teaching activities.   
 
The aim of TOJET is to diffuse new developments in educational technology.  The mission of TOJET is to 
provide educators, teachers, administrators, parents and faculties with knowledge about the very best research in 
educational technology.  TOJET's acceptance rate is almost 35%. TOJET is now a major resource for knowledge 
about educational technology. 
 
TOJET publishes research and scholarly papers in the fields of educational technology.  All papers are reviewed at 
least by two international members of the Editorial Board with expertise in the areas(s) represented by a paper, 
and/or invited reviewers with special competence in the area(s) covered. The Editors reserve the right to make 
minor alterations to all papers that are accepted for publication. 
 
TOJET is interested in various researches in educational technology.  These researches can help teachers to find 
out how educational technology can motivate and help students to put the knowledge to their long term memory.  
Therefore, I am pleased to publish this issue which different papers from various fields are shared with 
professionals. 
  
The guest editor of April, 2017 issue is Associate Professor Dr. Anita G. Welch from Teachers College, 
Educational Studies, Ball State University, USA. TOJET thanks and appreciate the guest editor and the editorial 
board members who have acted as reviewers for one or more submissions of this issue for their valuable 
contributions. 
TOJET is confident that readers will learn and get different aspects on how to use educational technology in 
learning and teaching environments.  Any views expressed in this publication are the views of the authors and are 
not the views of the Editor and TOJET. 
  
TOJET will organize IETC-2017 at Harvard University in Boston, USA.  IETC series is an international 
educational activity for academics, teachers and educators.  This conference is now a well known educational 
technology event.  It promotes the development and dissemination of theoretical knowledge, conceptual research, 
and professional knowledge through conference activities. Its focus is to create and disseminate knowledge about 
the use of instructional technology for learning and teaching in education.    
  
Call for Papers 
TOJET invites our authors to submit a research paper.  Submitted articles should be about all aspects of 
educational technology. The articles should be original, unpublished, and not in consideration for publication 
elsewhere at the time of submission to TOJET. Manuscripts must be submitted in English. 
 
TOJET is guided by its’ editors, guest editors and advisory boards. If you are interested in contributing to TOJET 
as an author, guest editor or reviewer, please send your CV to tojet.editor@gmail.com. 
  
April 01, 2017 
Editors, 
Prof. Dr. Aytekin İŞMAN  
Sakarya University 
Prof. Dr. Jerry WILLIS  
Manhattanville College 
Prof. Dr. J. Ana Donaldson 
Former President of AECT 
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ABSTRACT 
University management seeks to achieve the objectives established by higher educations institutions, including 
their third mission, which corresponds to the transfer of research results into the industry; in this regard, 
emerging technologies play an important role to solve problems identified in the industry. Emerging 
technologies are those found in the embryonic stage of its life cycle. Although they have features that make them 
difficult to manage, they can quickly change the dynamics of the market. That is why it is necessary to analyze 
the management process of these technologies at the university level, due to, in many cases, it is in high 
education institutions where these technologies arise. This paper presents results of a study aiming at analyzing 
the process of university management of emerging technologies in a developing country, identifying gaps in 
such process in relation to referent countries, and proposing recommendations to reduce those gaps. The research 
methodology included benchmarking to identify best practices concerning referent universities and a case study 
in which a university research group in a developing country was analyzed. Results indicate that universities of 
developing countries acknowledge the importance of managing emerging technologies, which should lead to 
structural changes in the Systems of Science and Technology as well as in the higher educations institutions and 
in the management of the research groups that generate and use these technologies. However, the analysis 
identified some key success factors of referent universities to be either absent or acting defitienly in the focal 
case studied. Finally, some recommendations are proposed to reduce the identified gaps. 
 
Keywords: university management, emerging technologies, benchmarking, case study, analysis, 
recommendations, developing countries. 
 
INTRODUCTION 
Higher Education Institutions (HEI) currently face the challenge of directly impact society with the knowledge 
they generate. In this sense, their third mission consits on a meaningful transfer of the results of the processes of 
Research and Development (R & D) to the industry, so that they become innovation to be accepted and 
implemented becoming real solutions to the problems that society presents (Gür, Oylumlu, & Kunday, 2016) . In 
order for this to happen, it is necessary for HEIs to generate suitable university management processes from 
within, that enable them to achieve the objectives of technology transfer that support innovation processes 
(Aceves, Siller, Torres, & Martinez, 2013; Bernardt, Meijaard, & Kerste, 2002; Borges & Jacques Filion, 2013; 
Cabrera & Soto, n.d.; Rip, 2011). Therefore, it is essential that appropriate management processes are developed 
regarding technologies that might emerge within research projects, as part of university management (Díez, 
Valencia & Villa, 2015) .  
 
Given the above, high education institutions have the duty to support and monitor the generation, appropriation 
and/or adoption of technologies to solve the problems identified in the industry.These processes can give rise to 
emerging technologies, which are technologies in their initial phase with specific characteristics that differentiate 
its management (Day & Schoemaker, 2000). Some of those characteristics include lack of historical data that 
would allow to generate risk projections and analysis, uncertainty about whether the market would accept the 
technology, the ethical challenges that this new technology might bring, and lack of awareness both about the 
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existence of such market and the eventual use of these technologies; the foregoing features of emerging 
technologies imply for their management a high component of risk and uncertainty (Gavankar, Anderson, & 
Keller, 2014). However, emerging technologies are the ones that  move the markets, making a challenge for high 
education institutions not only to identify them but also to develop and promote their use; ie, their proper 
management. Studies in the field (Bhattacherjee, 1998; Tegarden, Lamb, Hatfield, & Ji, 2012) have identified 
that high education institutions that manage emerging technologies in developed countries count on particular 
characteristics that permit them to be successful (Villa, 2015). 
 
Unfortunately, the study of the management of these technologies in high education institutions of developing 
countries is just beginning (González Arango, Schmal Simon, Gonzalez Arango, & Schmal Simon, 2005; 
Llanos, 2004; Ortiz-Riaga & Morales-Rubiano, 2011); despite this fact, its importance to their technological 
development is recognized. Therefore, the objective of this research study was to analyze the university 
management of emerging technologies both at the international and local contexts in order to understand the 
state of the art in this field, and propose recommendations for improvement regarding this matter, to HEIs in 
developing countries. In order to meet this goal, this paper presents the study and its results in four sections as 
follows: Section two presents the conceptual background, which elaborates on the concepts involved in the 
study; section three explains the methodology used to conduct the research, which integrated a benchmarking to 
establish what universities are doing regarding emerging technology management in the international arena and a 
case study of a university that manages emerging technologies in a developing country; section four, findings 
and discussion, presents the analysis carried out in order to (1) identify the salient characteristics of emerging 
technology management in high education institutions in which these processes are successful and (2) establish 
the gaps regarding management of emerging technology at the university focus of the case study with respect to 
universities in countries with greater recognition and legacy; finally, section five presents recommendations for 
improvement aimed at closing the gaps in developing countries as well as suggestions for further research. 
 
2. CONCEPTUAL BACKGROUND 
This section presents the theoretical framework that supports the study. Consequently, it (1) introduces the 
conceptualization of emerging technologies and its relevance, and (2) describes the processes of university 
technology management highlighting the importance of identifying gaps in these processes in local contexts with 
respect to international examples. 
 
2.1 Emerging Technologies 
According to the state in which a technology is found in its life cycle, it has a number of special characteristics: 
the literature reports four basic states of technology (see Figure 1).  
 

Figure 1: Identification of emerging technologies in the technology life cycle, S curve. 
 
 
 
 
 
 

Source: Adaptaded from (Gil & Zubillaga, 2006, p. 4) 
 
 
 
 
 
 
Emerging technologies are those found in the nascent stage of its life cycle. One of the important features to 
highlight about these technologies is that they represent an important opportunity for technological development 
despite they lack constituted markets and historical data; that is to say, they could become very important 
technologies within a short term (Atanu, Love, & Schwart, 1994; Day & Schoemaker, 2000; Halaweh, 2013; 
Khanagha, Volberda, Sidhu, & Oshri, 2013; E. Villa, 2015). However, standards and specifications of use for 
these technologies are either not developed or immature, they do not count on a pre-established or known 
business model to use them, and neither the rate of their adoption nor its price or cost can be determined. 
Additionally, these technologies have network effects; i.e. their value increases according to the increment in the 
number of users; the cost of an emerging technology is thus high and so is the cost of replacing a traditional 
technology for an emerging one. On the other hand, these technologies involve a number of both ethical and 
legal considerations, as well as environmental factors, which are unknown and unpredictable, and therefore 
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difficult to manage (Atanu et al., 1994; Day & Schoemaker, 2004; Frewer, 1999; Navas, Londoño, Ruiz, & Ruiz, 
2012) However, they should not be ignored because they can create disruptive changes in society (Adner & 
Levinthal, 2002; Fleischer, Decker, & Fiedeler, 2005; Godwin-Jones, 2003; Hung & Chu, 2006; Newman et al., 
2012). 
 
Some emerging technologies for 2016 are Internet of Nano things, large-scale energy storage, block chains, 2D 
materials, autonomous vehicles, Organs-on-Chips, perovskite solar cells, open AI ecosystems, optogenetics, 
metabolic and immune system engineering, genome editing of plants, human machine interfaces, reusable 
rockets, robots with the ability to teach each other, Apps for DNA, SolarCity’s gigafactory to end the use of 
fossil fuels, among others (Forum, 2016; Review, 2016). These emerging technologies will be part of the future 
of citizen science in terms of its research processes, program and participant cultures, and scientific 
communities. 
 
2.2 University Technology Management (UTM) 
University technology management (UTM) consists specifically on inventorying, monitoring, evaluating, 
enhancing, optimizing and securing technology in organizations (Gaynor, 1999; Jiménez, Castellanos, & 
Morales, 2007; Tapias G., 2000). In this sense, (Castrejón, Hernández, & Ruiz, 2014), argue that technological 
management developed in university research groups (UTM) is a triggering element for competitiveness, for 
which the various aspects within the UTM should be taken into account in innovation systems and should be 
supported holistically (time, resources, processes and proper management from all areas of the university) to 
strengthen and enhance their results (E. Villa, 2015). 
 
University technology management is strengthened through the creation of the tie university-industry-society 
and, in addition, when higher education institutions (HEI) are focused on meeting their so-called "third mission", 
related to their direct role in economic development and their real impact on society (Arvanitis & Villavicencio, 
1994; Friedman & Silberman, 2003; Howland, Good, & Robertson, 2007; E. Villa, Echeverry, & Jiménez, 
2015). To achieve such a goal, a new model of entrepreneurial and research driven university emerges in the 
society of knowledge, bringing challenges as new as: a) impelling the development of society as a product of 
social and economic progress, which is achieved through the effective application of knowledge; and b) proving 
that higher education is essential to support the processes of creation, dissemination and appropriation of 
knowledge: the countries that disregard these challenges are at risk of being left behind in this new world order  
(Díez et al., 2015; Pineda, 2013). To attain this objective, universities rely on technology management processes, 
specifically from university research groups (Geisler, 1995; Mowery & Shane, 2002; Siegel, Waldman, & Link, 
2003; Silva & Nuño, 2014). 
 
As for the mechanisms used in UTM, the protection of intellectual property is emphasized given that it is the 
tool, at universities, to ensure that scientific and technological production can be exploited by their authors 
(Audretsch, Lehmann, & Wright, 2014). Another important mechanism of university management of emerging 
technologies is transfer from university to industry, which specifically consists of the links that each university 
generates with industry and the support that they give to the adoption of the technology, making it innovation 
that generates benefits within the economic and social domains (Geisler, 1995; Harmon et al., 1997; Miller, 
McAdam, & McAdam, 2016)  
 
The aforementioned is achieved with mechanisms such as patent licensing, creation of technology-based 
companies, technical assistance, and training and professional development among others (Jiménez, Maculan, 
Otálora, & Cunha, 2013; Valencia, Morales, Vanegas, & Benjumea, 2017). In this regard, there are various 
models that have been adopted by universities to successfully achieve the objective of technology transfer, 
including creating Technology Transfer Offices (TTO's), which are responsible for giving the impetus needed to 
the new technologies and leading them to industry, often in the form of spin-offs or start-ups (Algieri, Aquino, & 
Succurro, 2013; Ramírez & García, 2010). However, in developing countries the processes of Research, 
Development and Innovation (R + D + i) do not receive adequate attention that is why it is useful to identify 
gaps in these processes with regard to international benchmarks and propose recommendations to overcome 
them (Bermúdez Hernández, Castañeda Riascos, & Valencia Arias, 2014; Valencia-Rodríguez, 2013; Villa, 
2015). 
 
 
3. METHODOLOGY 
The methodology of this study involves the application of two techniques of qualitative research: a)  
benchmarking as a tool to analyze and compare processes of university management of emerging technologies in 
various fields and b) a case study for the diagnosis of university management of emerging technologies in a 
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research group of a developing country. These sources would allow us to identify the best practices of 
international benchmarks and gaps with respect to the case study. 
 
3.1 Benchmarking as a Methodology to Identify Best Practices. 
Benchmarking is a "systematic and continuous process to evaluate products, services and work processes of 
organizations that are recognized as representing best practices for the purpose of making organizational 
improvements" (Spendolini, 1992, p. 15). To carryout benchmarking, it is key to know what factors are to be 
measured and compared. Boxwell, Rubiera, McShane, and Zaratiegui (2008) point out the desirability of 
focusing on a small number of indicators to achieve the necessary improvements, for which it would be 
indispensable to know what the "key success factors (KSF)" that affect the performance of the organization or 
business are. Likewise, it is important to identify referents in the local context and also in the international 
context, in order to achieve a global comparison. Figure 2 shows the methodology of benchmarking conducted 
for this research, based on the authors mentioned above: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure Error! No text of specified style in document.: Process for the comparative analysis of university 
management of emerging technologies.  

Source: (E. Villa, 2015) 
 
To perform the benchmarking or comparative analysis as a methodological tool for this study, ten universities of 
excellence were selected at the global level through the classification made by the British firm Quacquarelli 
Symonds (QS World University Rankings, 2015).  This classification comes from a study that is conducted and 
published annually ranking the top 600 universities in the world through four key pillars: research, teaching, 
employability and internationalization. Selected universities are shown in Table 1:  
 

Table 1: Universities selected for benchmarking 
Name of the University Initials Country Classification according to 

the QS Ranking (World) 
Massachusetts Institute of Technology MIT USA 1 

University of Cambridge UCAM UK 2 
University of Pennsylvania UPENN USA 13 

University of British Columbia UBC Canadá 43 
Pontifica Católica Universidad de Chile UC Chile 167 

Universidad Nacional Autónoma de 
México 

UNAM México 175 

Universidade Estadual de Campinas UNICAMP Brasil 206 
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Universidad de los Andes UNIANDES Colombia 262 
Universitat Politecnica de Valencia UPV Spain 421 

Universidad de Antioquia UdeA Colombia 501 
Source: (Villa, 2015) 

 
According to Arrubla, Oquendo, Preciado, and Londoño (2012), some key success factors identified in well 
ranked university research groups are coordinator leadership, commitment of members, research training, lines 
of research, organization, communication, and motivation; all of this framed within a proper university-business-
state relationship and supported by a solid National Science, Technology, and Innovation System (NSTIS). In 
the same vein, Suárez and Díaz (2013) assert that, since they are vital elements in achieving organizational 
success, KSFs are key factors to be studied in organizations of interest such as the ones analyzed in this study 
(universities). Based on the authors consulted, the following key success factors for the implementation of 
benchmarking were selected:  
 

Tabla 2: Key success factors (KSF) identified for benchmarking 
Key Success Factors (KSF) Description 

a. Institution 
Factors at the 
Central Level 

 Research Institution’s Mission 
 Strategic Educational and Research Alliances 
 Technological and Communication Platform 
 Libraries and library Resources 
 Industrial Platform 
 Interinstitutional Colaboration 

 
b. Factors of the 

Institution’s 
Research 
Group 

 Existence of Research Groups Working with Emerging 
Technologies 
 Research Group’s Function 
 Innovative Research Lines 
 Industry-Academia  Cooperation  
 Custom Programs Originated in Research Groups 
 Strategic Partnerships 

c. Factors of the 
Technology 
Transfer 
Process 

 Existence of an Agency or Office Leading the Process 
 Research Mission of the Technology Transfer Agency  
 Existence of an Office Responsible at the Central Level of the 

Process of Technology Transfer 
 Support Programs for the Technology Transfer Process 
 Additional Aspects on the Support of Emerging Technology 

Management 
Source: prepared based on (QS World University Rankings, 2015; Villa, 2015) 

 
3.2 Case study: Management of Emerging Technologies in a Research Group of a Developing Country. 
The case study is a research methodology based on the importance of having direct contact with the object of 
study to generate knowledge. A contemporary case study is a research strategy aimed at understanding the 
dynamics present in unique contexts. In this regard, the combination of techniques is recommended by some 
authors to gather data in a mixed manner (qualitative and quantitative) in order to better "describe, verify or 
generate theory" (Eisenhardt, 1989, p. 8). Case studies are often used to study social phenomena, which are new 
and unexplored. 
 
For the case study carried out in this research experience, the methodological design included a review of 
documentation, semistructured interviews and direct observations as suggested by (Yin, 2003). The case study 
was applied to the research group "Biotechnology" from University of Antioquia, Colombia. The selection of 
that focal case was made on the basis that this group manages an emerging technology, it is ranked as an A1 
research group by Colciencias—the governmental institutional system that leads research technology and 
innovation in Colombia- and it had geographical accessibility (Villa & Jiménez, 2016). 
 
4. FINDINGS AND DISCUSSION 
Countries with developing economies are generating, adopting, and/or adapting emerging technologies; yet there 
are still many gaps to be closed for those countries to reach the level of developed countries in that field of 
interest. In the following paragraphs, findings of this study are presented followed by a discussion intended to 
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interpret them. 
 
4.1 Findings 
In order to illlustrate the analysis carried out in this study, Table 3 presents a contrast between the benchmarking 
and the case study results, using the key success factors analyzed for both the referent universities identified in 
the benchmarking and the university research group selected as the focus of the case study. 
 

Table 3: Comparative analysis of key success factors: benchmarking-case study 
Key Factors Analyzed Referent Universities 

Concerning 
Benchmarking 

Case Study 

Institution Factors at the central level 
Research Institution’s Mission Yes Yes 

Strategic Educational and Research Alliances Yes Yes 
Technological and Communication Platform Yes Yes 

Libraries and Library Resources Yes Yes 
Industrial Platform Yes Yes 

Interinstitutional Colaboration Yes Yes 
Factors of the Institution’s research group 

Existence of Research Groups Working with Emerging 
Technologies 

Yes Yes 

Research Group’s Function  Yes Yes 
Innovative Research Lines Yes Yes 

Research Resources at the University Yes No 
Industry-Academia Cooperation Yes Deficient 

Custom programs originated in Research Groups Yes No 
Strategic Partnerships Yes Deficient 

Factors of the Technology Transfer Process 
Existence of an Agency or Office Leading the Process Yes Deficient 
Research Mission of the Technology Transfer Agency  Yes Yes 
Existence of an Office Responsible at the Central Level 

of the Process of Technology Transfer 
Yes Yes 

Support Programs for the Technology Transfer Process Yes Deficient 

Additional Aspects on the Support of Emerging 
Technology Management 

Yes Yes 

Source: calculations based on results benchmarking- case study (Villa, 2015) 
 
 
The case study revealed some key success factors in the focal case studied that were also found with 
benchmarking in world-renowned universities. However, the key success factors "Research Resources at the 
University", "Industry-Academia Cooperation", "Agency or Office that Leads the Technology Transfer Process", 
and "Support Program for Technology Transfer Process" were either not found in the case study or found to act 
deficiently. That finding raises evidence that the gaps that must be closed in the case of university management 
of emerging technologies could be related to those missing aspects. Nonetheless, an important key success factor 
found regarding the management of emerging technologies carried out in the case study was the existing 
leadership within the research group. That factor could not be evidenced in benchmarking due to the 
impossibility of real contact with the research groups at the benchmark universities.  
 
4.2 Discussion 
The analysis of the benchmarking evidenced that in the international context the success factors and best 
practices that lead referent universities to adequately generate and transfer emerging technologies are carried out 
in three realms of the organization: the contextual, the institutional, and the particular.  
 

a. Regarding the contextual realm, these universities have a strong industrial, economic, financial and 
commercial environment, at the local, national, and international levels; moreover, technology 
monitoring processes are carried out from within the universities. Such context fosters the use and 
development of emerging technologies, which contribute to reduce the problems of the regions in which 
they are located; all the above mentioned framed by appropriate public policies aimed at promoting 



 
TOJET: The Turkish Online Journal of Educational Technology – April 2017, volume 16 issue 2 

 

Copyright © The Turkish Online Journal of Educational Technology 
7 

science, technology and innovation (ST & I). 
b. Regarding the institutional realm, it was evident that the universities studied have characteristics such as 

development of partnerships, agreements, participation, and interagency training to reduce the risk and 
uncertainty that comes with the management of emerging technologies. Similarly, they count on the 
support of technology platforms, systems of information and knowledge, as well as an institutional 
mission aimed at strengthening R & D + i. Such conditions stimulate the development, ownership and 
transfer of emerging technologies (ET), since they represent an adequate institutional support that 
allows and encourages these processes.   

c. Regarding the particular realm, research groups as the basic units of research have support for their 
creation, maintainment and consolidation, both through institutional policies as well as with adequate 
and sufficient financial assistance. Likewise, they enjoy the existence of a technology management 
office supporting processes such as monitoring, evaluation, enrichment, optimization, protection and 
transfer of technology products.  

 
In addition to the aforementioned and regarding the case study, we conclude that as a fundamental part of 
research group development, it is paramount to have an adequate leadership able to generate confidence, transmit 
passion for research, and stand out in the humanistic realm. Besides that, the analysis suggests the need of 
creating spaces adequate to overcome the sociocultural barriers that the introduction of emerging technologies in 
society generate as well as demonstrating how they would solve future problems and positively impact society. 
 
Respecting emerging technology management, it was possible to make clear its particular characteristics and the 
challenges that its management imply. 
 

a. Since these technologies do not count on historical data or real market figures that could help to predict 
their behaviour, it is necessary to provide them with suitable risk management. In this regard, the case 
study pointed out this as one of the aspects to improve in order to generate confidence on the 
entrepreneur to gain access to resources that would permit the generation of innovative projects. 

b. It is important to acknowledge the role of emerging technologies to guarantee the future of humanity. It 
was evident that those areas of research (in this case biotechnology) are of paramount importance to 
tackle the effects of climate change; thus, it is impossible to disregard the significance of the technology 
under management despite the high risk and uncertainty that it generates in the market. 

c. The impact of technology is unknown. In spite of studies being conducted around it, it is impossible to 
predict the uses that these technologies could attain, starting with its merging with other technologies—
in the case study, for example, the already mentioned bionanotechnolgy. 

 
Based on the comparative analysis between the case study and the benchmarking, it was evident that these 
characteristics of emerging technologies are managed from within the university, with appropriation of 
technology by the industry and supported by the research groups, and with dissemination of knowledge around it 
and strategic alliances with the enterprise, the state, and other research groups that also work on innovative lines. 
In addition, the university management of emerging technologies is supported by cross-sectional processes of 
technology management such as technology monitoring, competitive intelligence, and proper management of 
intellectual property. 
 
5. CONCLUSIONS AND RECOMMENDATIONS 
As a result of the study conducted, a series of conclussions and recommendations that would allow to narrow the 
gaps between benchmark countries and developing countries (as is the case of Colombia), with respect to the 
university management of emerging technologies, arose: 
 

a. Universities should strive for appropriate management of these technologies as they will be the basis of 
future changes in market dynamics. However, it is important to consider that emerging technologies 
represent risks and uncertainties in the market; reason for which creating a risk fund is highly 
recommended. This will allow leveraging these investigations. In this regard, it would also be advisable 
to create tax incentives to enable universities to access resources, encouraging research specifically on 
emerging technologies. 

b. Universities should be provided real and effective support by the units of technology management and 
entrepreneurship to create spin-offs. In this sense, there is a need towards fostering entrepreneurial 
universities and managing knowledge to carry out this process efficiently, conducting studies on 
success stories, and adapting the factors that are suited to the characteristics of the particular context of 
each developing country. 

c. Finally, it is advisable to reflect on the importance of support for research, development and innovation 
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for developing countries (such as Colombia), since without these processes the country will lag behind. 
For this, it is not only convenient to make a substantial investment year after year in Science, 
Technology and Innovation, but also to consider that project management and management of research 
groups and technologies, are different from management of teaching and even of extension. Research 
has been, and will continue to be, a completely different process due to the time, resources and 
activities that it requires. 
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ABSTRACT 
As the presence of e-books on university campuses proliferate, it is crucial that we understand their role in 
students’ lives.  This research reports on a survey distributed to Sultan Qaboos University students and shares 
their perceptions of the use of e-books. The study used the quantitative approach to investigate the issues related 
to the uses and perceptions of e-books by asking students to weigh in on this important issue. The findings 
indicate that students at SQU have multiple and diverse experiences with e-books, but do not necessarily prefer 
the electronic format over print for their academic experiences. Despite e-books growing presence, students may 
need more time and encouragement to change their use and preferences to e-books so exclusively.  
 
Keywords: e-books, uses, perceptions, university students, Oman 

 
INTRODUCTION 
E-books have recently gained rapid acceptance among higher education institutions around the world as the 
favored format for text resources. Like other academic institutions, Sultan Qaboos University (SQU) in the 
Sultanate of Oman realizes the importance of e-books and its responsive role in sustainability. Since e-books 
tend to be somewhat cheaper compared to print books, it offers academic institutions access to knowledge 
regardless of the shortage of spaces or required budget. E-books also offer educators and students opportunities 
to view the desired content of their preferred books in a novel format which could be more engaging when 
utilizing some of its interactive and attractive features. Currently, SQU is planning to make e-books available for 
its academic staff, researchers and students as the primary format of instruction. 
 
However, this may pose some challenges in the future due to the feasibility of e-books if they are not the widely 
favored resource of instruction and research for students. Therefore, this paper aims to gain insights into the 
perceptions of SQU students of the use of e-books in their learning programs, particularly the students' perceived 
role of e-books and their current use in their university experiences. This study contributes to the literature of 
students’ perceptions and use of e-books and their viable replacement for print books in higher education by 
gathering insights of how the use of e-books can be envisioned in academia by SQU students.  
 
The study begins with a review of the literature on previous research done on students’ e-book use and 
perception followed by a description of the methodology used. The findings the SQU Students Use and 
Perceptions of E-Books Survey are reported and discussed. Finally, recommendations and future research are 
suggested to conclude the paper. 
 
LITERATURE REVIEW 
The high visibility of e-books in the academic market got its start in 1971 with the Gutenberg Project which 
began making plain text books freely available in the electronic format.  Over time and as a result of the 
advancements in the e-books market, e-books evolved into forms of readers and databases. These two 
technologies eased the accessibility and feasibility of e-books for both academic and non-academic uses.  
Electronic readers were introduced in 1990s with the release of the SoftBook and the Rocket e-book but did not 
gain popularity until the mid-2000s with the introduction of Sony’s Librie, Amazon’s Kindle, Barnes & Noble’s 
Nook, and Apple’s iPad (Kossey & Brown, 2011). Since the introduction of these more advanced e-readers, the 
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use of e-books increased globally and users’ awareness and perceptions have evolved accordingly (Liaw & 
Huang, 2014). 
Defining e-books has also evolved as a result of the changing features of the e-books over time.  Researchers do 
not agree there is one distinctive definition of what it actually means (Nelson, 2008; Tripathi & Jeevan, 2008; 
Doering, Pereira & Kuechler, 2012; Gonzalez, Gasco & Llopis, 2014; Liaw & Huang, 2014). For some 
researchers, an e-book is viewed as a text or book that can be read in a digital format using technology devices 
such as computers, smart phones, tablets or any portable reading machine (Nelson, 2008;  Tripathi & Jeevan, 
2008;  Liaw & Huang, 2014). Others view it as text designed to be read over technology devices, making it 
different from printed books by offering some extra features that allow users to interact with the text through the 
use of sound, visuals and links (Baki, 2010). Still others describe it as a digital format created with an abundance 
of new features such as search and cross reference functions, multimedia features and hypertext links (Vassiliou 
& Rowley, 2008).  Regardless of all these different views and definitions of e-books, they all seem to agree that 
an e-book involves the use of technology tools to view and read books.  
 
While research on e-books is fairly new, a review of the literature reveals that students are beginning to use e-
books as a result of the development of the e-book technologies and devices. These developments offer many 
advantages over printed books. One of these advantages is that e-books are often marketed as cost –effective for 
students (Johnson et al., 2010). Another advantage is their convenience as they save institutions from using so 
much physical space by being stored digitally (Pattuelli & Rabina, 2010).  In addition, e-books are convenient in 
terms of mobility as readers do not have to worry about their heavy weight (Kiriakova et al., 2010) as they can 
carry a whole digital library in their pockets. E-books have the added advantage of being accessible. They allow 
teachers and students to easily access them online at any time and wherever needed (Lam, Lam, & McNaught, 
2010; Letchumanana & Tarmizib, 2010; Doering, Pereira & Kuechler, 2012). Further, e-books allow users to 
search them easily to support their teaching and learning (Abram, 2010). Finally, e-books are user friendly, can 
be annotated, copy and paste text, and for some users, they are easier to read (Doering, Pereira & Kuechler, 
2012).   
 
Despite of the cost effectiveness, convenience and portability of e-books, they lack universal standards and the 
compatibility of hardware and software (O’Hare & Smith, 2012). As well, many e-books are difficult to access 
because they are not globally available or not offered in the e-book format (Liaw & Huang, 2014).  In addition, 
e-books can require long download times, do not allow portion printing, can consume more time to access and 
read, encourages students’ overreliance on technologies, and demotivates students from using the library (Jamali 
et al., 2009). Adding to that, many students may not know how to use the e-book readers and require specific 
training (Baki, 2010). Further, heavy use of e-books may result in health problems such as headaches and 
eyestrain (Liaw & Huang, 2014). Finally, many of the e-books that are available in the market are simply copied 
and pasted from the traditional printed books. They lack the interactive features that enable and support learners 
with "tools for learning outside the classroom, where students may not meet face-to-face to share and discuss 
resources and ideas" (Lim & Hew, 2014, p. 35).  
 
In spite of the positives and negatives of e-books, e-books are generally regarded as offering great potential for 
teaching and learning (Armstrong et al., 2006).  Many studies have been done to investigate the use of e-books 
as a learning medium in a way to enhance students' learning process. Sun et al. (2012) conducted a survey to 
measure students’ perceptions on how the use of e-books may enhance their learning. The results indicate that 
the students’ perceptions on how helpful e-books are for facilitating their learning directly affect students’ 
learning. In other words, if a student thinks that an e-book is helpful, his/her learning outcomes will enhance as a 
result. Additionally, the researchers also found that the students' use of e-books in class can positively affect 
their learning outcomes as well. They concluded that e-books can have enormous contribution to students’ 
learning because of the additional features they offer. Such features should engage students in using e-books in 
class and lay the foundation for successful adoption of e-books. 
 
Another recent study done by Lim and Hew (2014) explored the usefulness of  the next-generation e-book (NG-
eBook) that has capabilities of annotation and sharing to promote students' learning through reflection and 
sharing of ideas. The key technical features of their e-book software were navigation, content management, and 
collaboration. The study found that e-books can enhance students' learning by allowing them to engage and 
interact with each other to discuss and construct knowledge. Liaw and Huang (2014) also explored the use of e-
books as a learning tool. The authors developed a research model based on the activity theory approach, a 
framework to investigate how social systems work while completing activities, to understand learners’ attitudes 
toward e-books. The results suggest that the screen size could affect learners’ perceived self-efficacy. They also 
found that the interactivity of e-books could have positive effects on students’ perceived satisfaction with the 
usefulness of e-books as a learning tool. 
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Consequently, many academic institutions began to embrace the use of e-books through their libraries (Wu & 
Chen 2011) assuming that since students have grown up with technologies, they might want to abandon the use 
of printed books (Gregory, 2008). Some institutions allocated ample budgets to buy e-books and gradually 
decreased the number of print books (Wu & Chen 2011). However, that assumption failed to some extent as the 
acceptance of using e-books for academic purposes has not moved as quickly as predicted (Muir & Hawes, 
2013), regardless of the advent of the emerging technologies. This slowness of acceptance might be associated to 
the lack of resources and awareness of its use (Wiese & du Plessis, 2015).  Other research studies report that 
students prefer to use print books compared to e-books when it comes to academic reading (Gregory, 2008; 
Strother, et al., 2009; Nicholas & Lewis, 2008). However, their preference for the traditional text books might 
not indicate their real experience with using e-books depending on how they perceive its definition (Sun & 
Tanguma, 2012; Wiese & du Plessis, 2015). This is in agreement with the study done by Gregory (2008) which 
states that student prefer using print books because print books are easy to navigate.  
 
In light of the above, a review of the available literature reveals that no study about students' perceptions on the 
use e-books has been conducted in the context of Oman. Thus, this research is important for SQU academics as it 
may offer insights to understand how Omani students perceive the use of e-books. It is hoped that the findings of 
this research could assist in planning successful implementation of e-books resources for SQU students. 
 
Methodology 
To investigate the uses and perceptions of e-books by SQU students, the researchers of this study reviewed other 
studies and how other universities explored this topic. A well-constructed survey developed at St. Mary’s 
University College by Mulholland and Bates (Mulholland & Bates, 2014) closely fit the study focus and with 
permission was adopted and modified to adapt to the student target audience’s language and culture. The SQU 
Students Use and Perceptions of E-Books Survey included 24 questions (see Appendix). The first four questions 
aimed to gather information about the respondents' demographic information. The survey also contained 
questions about the definition of e-book, its usage, purpose and frequency of use, its advantages and 
disadvantages. The last questions were the main elements of the survey, which asked about the preference for 
using e-books versus print books, the reasons for using them and how they envision their future use in their lives. 
Six additional open-ended questions were embedded throughout the survey to allow for more in depth responses 
and explanations for specific questions. The survey was then uploaded in both Arabic and English to 
SmartSurvey, an online subscribed survey application that would allow access to all the SQU students in the 
different SQU colleges. 
 
The survey questions were validated by five highly experienced educational researchers in the SQU College of 
Education. After gaining the permission from SQU Academic Research Office, the survey was distributed to all 
SQU students through the university email system during the fall semester of 2015. The email message sent to 
all students included instructions to access the survey, a hyperlink to the survey application and a statement that 
assured confidentiality. The steps taken in this study were traced to maintain a chain of evidence to increase 
reliability of information as well as validity of the methods. Results from this survey were collected throughout 
the fall of 2015 and the results were analyzed in the spring of 2016. Analysis was conducted through an iterative 
process that took the form of categorical aggregation, axial coding for patterns and themes, and direct 
interpretation. Disaggregation of core themes through open, axial coding was framed in grounded theory. Data 
results from the open-ended questions helped to form the narrative that the role e-books has for students, 
particularly in academia. In addition, potential barriers and cultural implications for e-book usage were identified 
during analysis and interpretation of the feedback. 
 
RESULTS 
The results section of this paper is organized around the main research and divided into three parts. The first 
describes the SQU Students Use and Perceptions of E-Books Survey participants’ demographics. The second part 
reports their use of e-books reporting for general and academic uses. The third part the SQU Students Use and 
Perceptions of E-Books Survey participants’ reports on their perceptions of e-books from general and academic 
frameworks.  
 
Demographics 
The profile of the survey respondents was established from the demographics section of the survey distributed 
during the fall semester of 2015 with 425 students taking part in the survey.  Females account for approximately 
66% of the overall respondents with the majority. Overall, 68.70% of all respondents having been at SQU for 3 
years or less.  By far, the majority of respondents (84.94%) are currently earning their Bachelors degree at SQU. 
The distribution of respondents’ studies spread over all nine colleges at SQU with the bulk of the respondents 
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(79.76%) coming from the College of Arts and Social Studies, College of Education, College of Engineering, 
College of Science, College of Economy and Political Science. The majority of SQU students (79.53%) rated 
their skills in using computer technologies as either good or excellent and accessing the Internet either daily 
(27.53%) or several times a day (62.12%). Refer to Table A. below for the student demographic information. 
 
Table A. Student Demographics 

Gender n Percent 
Females 279 65.65% 
Males 146 34.35% 

 
Degree Level n Percent 

Diploma 15 3.53% 
Bachelor 361 84.94% 
Master 36 8.47% 
PhD 13 3.06% 

 
# of Years at SQU n Percent 

1 131 30.82% 
2 96 22.59% 
3 65 15.29% 
4 58 13.65% 
5 50 11.76% 
6 14   3.29%  
7 7   1.65% 
More Than 7 Years 4     .94% 

 
College of Study n Percent 

Agriculture 32 7.53% 
Arts and Social Studies 86 20.24% 
Economy and Political Science 51 12.00% 
Education 78 18.35% 
Engineering 65 15.29% 
Law 15   3.53%   
Medicine 27   6.35%  
Science 59 13.88% 
Nursing 12    2.82%  

 
Computer Skills n Percent 

Poor 7 1.65% 
Average 52 12.24% 
Good  153 36.00% 
Excellent 185 43.53% 
Expert 28  6.59% 

 
How Often Access Internet n Percent 

Several times a day 264 62.12% 
Daily 117 27.53% 
Every couple days 36 8.47% 
Weekly 4 .94% 
Rarely 4 .94% 

 
Use of E-Books: General 
The majority of students (80.24%) responding to this survey have had experience using e-books. When asked 
what purpose do they usually use e-books for, most chose either in their studies for reading resources (65.98%), 
in their research (62.46%), or in their leisure (66.86%). When adding the respondents choosing the purpose 
being in their studies for  designing resources (14.08%), it appears the major purpose for using e-books among 
the SQU student sampled is for their studies.  When asked what other purpose they may add for using e-books, 
the students identified reading as a hobby as their main purpose besides accessing non-printed books and books 
not available in the country (Table 1). When students were asked to identify the sources of e-books, the majority 
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of choices (52.20%) were social networking sites. However, two close seconds included the university e-library 
(43.40%) and sharing applications and websites (42.52%) with university course materials having just over a 
quarter of the responses (26.69%). MOOCs training (24.05%) and ITunes U (10.56%) comprised the other 
choice of e-books sources. Students also listed commercial and free e-libraries among the other sources (Table 
2).   
 
Table 1. Purpose of E-book Use  

Purpose n Percent 
In my study for reading resources 225 

 
65.98% 

In my study for designing resources 48 
 

14.08% 

In my research 213 62.46% 
Other areas of interest (Leisure) 228 66.86% 
Other  18   5.28%  

 
Table 2. Source of E-books 

Source n Percent 
Social networking sites 178 52.20% 
University e-library 148 43.40% 
Sharing applications and websites 145 42.52% 
University Course Materials 91 26.69% 

  MOOCs 82 24.05% 
ITunes U 36 10.56% 
Other 29    8.50%  

 
When asked how much time in a week they usually spend using e-books, the highest number of responses was 
less than 30 minutes (36.36%).  Less than a quarter (22.87% and 21.70% respectively) responded they spent 30 
minutes to an hour and one to two hours per week using e-books (Table 3). The majority of students (59.23%) 
reported they spent more than 10 minutes reading an e-book from a screen (Table 4) with the most typical 
student use reported as either browsing through the chapters or searching through the contents page. The second 
and third highest responses of typical use of e-books were using the search tools to identify key words within the 
books (35.78%) and reading entire book chapters (35.48%) (Table 5).  
 
Table 3: Time Using E-books/Week 

Time n Percent 
less than 30 min 124 36.36% 
30 minutes–1 hour 78 22.87% 
1–2 hours 74 21.70% 
2–5 hours 42 12.32% 
5–10 hours 14 4.11% 
11+ hours 9   2.64% 

 
Table 4: Time Reading an E-book from the Screen/Session 

Time n Percent 
less than 3 minutes 25 7.33% 
3–5 minutes 35 10.26% 
6–10 minutes 79 23.17% 
11–20 minutes 84 24.63% 
21+ minutes 118 34.60% 

 
Table 5: General Uses of E-books  

Uses n Percent 
Browse through the chapters 195 57.18% 
Read entire chapters 121 35.48% 
Use the search tools to identify key words 
within the books 

122 35.78% 

Scan information quickly 101 29.62% 
Search through the contents page 189 55.43% 
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Annotate (highlight) text that was useful 98 28.74% 
Copy and paste text into MSWord or other 
software 

77 22.58% 

Print out pages to read in print 60 17.60% 
 
Use of E-Books: Academic 
When asked how much they depend on e-books for learning and research, the majority of the students (41.35%) 
chose the low and the lowest scale for their responses. However, responding to the same question, a substantial 
percentage of the remaining student population (26.98%) chose the high and the highest scale of use that 
depended on e-books for learning and research. Considering the wide-spread use of print materials in the 
traditional university setting in this region, it was surprising to the researchers that almost a third responded on 
the dependence of e-books for their studies (Table 6). When asked about whether and how their instructors 
recommend or actively encourage them or their classmates to use e-book materials, students responded with 
mixed results often choosing more than one way e-books were being used. Less than half (42.23%) reported 
instructors did not include them, while the remainder (43.33%) reported instructors included the e-books in the 
online course management system (Moodle/Blackboard), and/or included e-books as course materials (22.58%), 
and/or e-books were on their reading lists or handouts (18.77%).  SQU faculty members appear to encourage the 
electronic book materials for their students far more than initially expected by the researchers (Table 7).   
 
Table 6: Academic Use of E-books 

Learning/Research Use n Percent 
highest dependency 35 10.26% 
 high dependency 57 16.72% 
average dependency 108 31.67% 
low dependency 74 21.70% 
lowest dependency 67 19.65% 

 
Table 7: Instructor Recommend or Include E-books  

Instructor Recommend or Include E-book 
Use 

n Percent 

Yes, e-books are included in 
Moodle/Blackboard resources 

147 43.11% 

Yes, e-books are included on my reading list 
or handouts 

64 18.77% 

Yes, e-books are included as course materials 77 22.58% 
No 144 42.23% 

 
Perceptions of E-Books: General  
The critical question pertaining to e-book perceptions is how students define an e-book. Early in the SQU 
Students Use and Perceptions of E-Books Survey this question was asked with more than a third (38.82%) of the 
responses defining e-books as “an electronic version of a printed book that can be read on a computer or 
handheld device designed specifically for this purpose.”  Even more chose the response of all of the above 
(47.29%), which allowed more flexibility in the definition. In addition to the response quoted above, this 
included “a dedicated device for reading electronic versions of printed books”, “text in pdf file format”, and “a 
digitally presented format of information with embedded enhancements that includes multimedia published by 
an authorized distributor.” (Table 8) 
 
Table 8: E-book Definition 

Definition  n Percent 
An electronic version of a printed book that can be read on a computer or 
handheld device designed specifically for this purpose 

165 38.82% 

A dedicated device for reading electronic versions of printed books. 9 2.12% 
Text in .pdf file format 23 5.41% 
A digitally presented format of information with embedded enhancements that 
include multimedia published by an authorized distributor. 

13 3.06% 

I would consider all of the above an e-book to me. 201 47.29% 
I don’t know how to define an e-book. 10 2.35% 
Other (please specify): 4 0.94% 
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When asked about advantages of using e-books, the majority of students (85.63%) identified the ease-of-access 
e-book aspect as the biggest advantage with the convenience and remote access being the second most often 
chosen answer (66.28% and 62.17%). It is worth noting here that more than 50% of students recognized the 
embedded search tools added greatly to the value of e-books. Nevertheless, 34.60% of students stated that the 
availability of a big range of titles to choose from was another advantage. Respondents also identified the 
following other advantages: lightweight, save time and effort, cost effective compared to printed books, and ease 
of translation (Table 9). 
 
Table 9: Perceived Advantages of Using E-books 

Advantage n Percent 
Ease of access — ability to access books anytime/anywhere (24/7) 292 85.63% 
Usefulness of search tools and other available features 178 52.20% 
Automatic referencing/citations 93 27.27% 
Off campus access (remote access) 212 62.17% 
Convenient/fast and easy 226 66.28% 
Good range/selection of titles 118 34.60% 
Other (please specify): 17 4.99% 

 
On the other hand, the majority of students (68.91%) identified the discomfort and difficulty reading from the 
screens as the largest disadvantage to e-books with a lack of choice of titles for relevant subject areas (25.22%) 
and titles in Arabic (24.93%) coming in a distant second.  Students also identified the slow speed of loading and 
downloading e-books (23.17%) as another disadvantage. Other disadvantages reported by students were the 
unavailability of text to speech facility on their devices (17.30%) and limited off-campus access to the university 
e-library (7.62%). In addition to these disadvantages, students also identified other disadvantages of the 
following: causes health problems, need to buy some of the e-books, difficulty of writing direct notes, 
distractions caused by other applications while reading the e-book from devices, and losing the sense of reading 
enjoyment as it is with printed books (Table 10). 
 
Table 10: Perceived Disadvantages of Using E-books 

Disadvantage n Percent 
Discomfort/difficulty reading from the screen 235 68.91% 
Lack of choice of e-book titles for the subject areas relevant to 
my study area 

86 25.22% 

Could not gain access off-campus 26 7.62% 
Lack of choice of e-book titles in Arabic 85 24.93% 
Pages take too long to navigate/too slow 79 23.17% 
No facility to have the text read out loud 59 17.30% 
Other (please specify): 35 10.26% 

 
When asked for the reasons why those students reported not having used e-books, the majority of the 
respondents reported that they had a preference for printed books (62.79%). Other reasons for not using e-books 
was reported that they did not know about them, they had difficulty reading from the screen and they had 
difficulty accessing them which made up the bulk of the remainder of reasons (31.40%, 27.91%, and 25.58% 
respectively).  It is worthwhile noting here that the response rate to this and the remaining questions of the 
survey dropped dramatically to only 86 respondents. This part of the survey was only displayed to the students 
who had responded that they had not used e-books previously (Table 11).  
 
Table 11: Reasons for Not Using E-books 

Reason n Percent 
Never knew about them 27 31.40% 
I prefer to use printed books 54 62.79% 
Had difficulty accessing them/couldn't find 
them 

22 25.58% 

I find it difficult to read e-books from the 
screen 

24 27.91% 

I was unaware of relevant titles for the subject I 
study 

9 10.47% 

 
When asked to predict the role of e-books in their lives within the next 5 years, almost half the respondents 
(47.67%) predicted that the combination of using, both print and electronic, would be their preference and an 
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additional number (10.47%) reported they prefer the electronic format. Nearly a third of the respondents 
predicted they would be reading print books (30.23%) so the results again show varied predictions about the 
future of e-book usage in their lives with a preference toward print books (Table 12). 
Table 12: Role of E-books within 5 years' Time 

Role n Percent 
For some books, I will prefer to read print 
books, for others I will prefer the e-book. 

41 47.67% 

I will mostly read print books 26 30.23% 
I will mostly read e-books 9 10.47% 
I don't know 10 11.63% 

 
Perceptions of E-Books: Academic 
A critical question asked to those who reported using e-books was their preference for e-books or printed books 
to be used for their subject areas of academia. Again, the student respondents reported in a sizable majority 
(65.98%) that they preferred a printed book. The reasons stated by the respondents were mixed. Most of these 
reasons are related to advantages and disadvantages of e-books and qualitatively analyzed (Table 13).   
 
Table 13: Reasons for E-books or Printed Books Preferences 

Preference n Percent Reasons 
Printed  225 65.98% Easy to flip pages 

Sentimental value 
Improves learning and increases retention 
Clear font size and easy to read 
Eliminates distraction by other applications 
Healthier/ doesn’t cause sight problems 
Comfort 
Writing notes on the book 
Not owning a proper device to access e-books 
No specific facilities needed such as a device, power, and internet 
connection 
 
Touchable  
Poor design or conversion of e-books 
Learning style preference 
Don’t impose specific setting such setting on a table 
Credible 
Risk of losing e-books because of device failures 
Familiarity 

E-books 60 17.60% Convenience  
Ease to access  
Ease of navigation 
Search features and highlight tools 
Saving time and effort 
Environment friendly 
Copying content to use in other applications 
Flexibility 
Supported by multimedia for deeper understanding 
Scarcity of clean printed text books 

No preference 56 16.42% None of them is suitable to all subject areas 
Printed books for making notes and e-boos for searching features 
Each one serves a purpose 
Printed for learning/ more permanent use 
E-book for research/ temporary use 
Depends on availability 
Depends on ease of displaying and clarifying content 
Importance of content regardless of format 

 
Another critical question for students was when they were asked to rate their overall experience using e-books 
provided by the college/program. Again the response was mixed. Over a third (38.13%) responded with a good 
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or very good rating, over a third (39.88%) with an average, poor, and very poor ratings, and nearly a third 
(21.99%) didn’t know or respond (Table 14). When asked how important they feel instruction and training by 
their instructors is on the use of electronic resources in their studies, most students reported they feel that that it 
was either fairly important (44.19%) or very important (33.72%) (Table 15).  
 
Table 14: Rating Experiences with E-books 

E-book Experience Rating n Percent 
Very Good 30 8.80% 
Good  100 29.33% 
Average 96 28.15% 
Poor 28 8.21% 
Very Poor 12 3.52% 
N/A 75 21.99% 

 
Table 15: Importance of Instructor Training/Instruction  

Importance of Training/Instruction By 
Instructor on E-book Usage 

n Percent 

Very Important 29 33.72% 
Fairly Important 38 44.19% 
Not Important 19 22.09% 

 
Discussion 
The present study aimed at identifying the uses and perceptions of e-books by students, particularly in academia, 
at Sultan Qaboos University. The discussion about e-books at SQU is timely as universities worldwide are often 
compelled to consider e-books as a viable replacement for print books (O’Hare & Smith, 2012; Lim & Hew, 
2014; Mulholland & Bates, 2014,). There are convincing reasons why universities want to replace print books – 
ease-of-access, relevancy, convenience, search supports – which were also the most often cited reasons reported 
by SQU students in the survey. In addition, publishers point to the reality already experienced by SQU students 
as shown by this survey, which is students already use e-book in academia and many have positive experiences 
using them (Berg, Hoffmann, & Dawson, 2010; Grenina, 2012; Huang, Liang, Su, & Chen, 2012; Muir & 
Hawes, 2013).  The pressure to use e-books will probably continue to increase at Sultan Qaboos University as it 
has at other universities, but some critical concerns raised by SQU students are worth considering.  
 
The presence of e-book materials are already in class use with nearly half the SQU students reporting that 
instructors currently use e-book materials in their courses and the majority of students report their instructors 
recommend or actively encourage their use. If this practice of using electronic materials in courses is highly 
prevalent, it appears that the choice of format of the instructors’ use is also highly varied. Students report that 
there is a wide spectrum of e-materials formats made available in their courses – from the simple pdf formatted 
text passages, to the multi-media supported, stand-alone e-books. This may account for, in part, why students 
appear to struggle to define e-books and continue to attribute wide variations of characteristics to them.  The 
flexibility of defining e-books is consistent with students at other universities, due in part, to the wide types of 
usage that exists in their classes (Tedd, 2005; Bennett, 2006; Vassiliou & Rowley, 2008; McLure & Hoseth, 
2012).  As their presence becomes more commonplace on university campuses, there may develop a clearer 
consensus for the e-book definition. 
 
In spite of their relative wide-spread use, most SQU students believe that it’s important that faculty provide 
instruction and training on the use of e-books for their students. This suggests that many students perceive their 
use of e-books is somehow lacking or can possibly improve with the support of their instructors’ guidance and 
training.  Perhaps they imagine more can be done with these electronic formats that they may not be aware of 
doing. Perhaps some students have experienced more varied use in some classes. In any event, this perception by 
students highlights the need for university managers to plan and perhaps prepare faculty and students in their use 
before jumping on the e-book bandwagon.   
 
As e-books are enthusiastically embraced as the next sustainable step for streamlining academic resources, the 
survey results highlight that students still prefer print books over e-books. Even in a technology-rich country 
such as Oman, students value the traditional printed paper books over the electronic format in both their 
academic and general use.  Access, convenience, choices, familiarity, tradition – are most cited by students who 
prefer print books. Perhaps the ubiquitous connectivity issues on campus interfere with e-books access to be 
dependable enough for exclusive e-book use.  Perhaps the lack of widely-available choices in Oman and in the 
Arabic language interferes with its extensive usage. Perhaps more importantly, is Oman’s long standing tie to 
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written words and their sacred place in the culture that reinforces students’ relationship with print books.  What 
remains clear, however, is that Omani university students’ preference to print is consistent with the results of 
studies elsewhere that shows the continued attachment university students have with print books (Woody & 
Baker, 2010; Rockinson-Szapkiw, Courduff, Carter & Bennett, 2012; Cumaoglu, Sacici, & Toron, 2013; Walton, 
2014).  
 
This strong relationship does not appear to be changing when looking ahead in time, even among 21st century 
Omani students. When asked to predict their future use, most SQU students envision a dual option of using both 
print and electronic in the future. The findings of this study concur with others (Gregory, C. 2008; Aaltonen, 
Mannonen, Nieminen, & Nieminen, 2011; Noor, Embong & Abdullah, 2012; Walton, 2014) that students are 
willing to make room for digital learning but are not willing to envision their future devoid of print books. 
 
CONCLUSION 
The results of this survey indicate that SQU students have diverse experiences with e-books and varying 
preferences for their format of classroom texts. These results corroborate with similar studies that stress students’ 
unwillingness to exclude the text format from their studies. This survey provides only a partial view however, as 
these researchers prepare to survey SQU faculty and staff on e-books. The patterns identified in this study may 
change with additional feedback from other university stakeholders.  Further investigation can be done, perhaps 
to look more closely at individual colleges and customize their needs more closely to their field goals and 
preferences.  The purpose from this survey is to inform a sustainable solution for providing sound educational 
resources in the digital age and the need to refine our models when looking for those solutions. Perhaps a more 
comprehensive approach that provides variety and choice of formats is called for that better reflects the inclusive 
preferences of our digital age students and the changing nature of future textbook delivery systems.  
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Appendix 
SQU Students Use and Perceptions of E-Books  

 
Introduction:  
 
Thank you for agreeing to take part in this important survey.  We are currently considering the use of e-books in 
some of our programs throughout Sultan Qaboos University and would like your opinion to inform the process. 
We are seeking your input as to the perceived role of e-books and their current use in your college experience. 
 
This survey should not take more than 4 – 5 minutes to complete. To begin, please click ‘Next’. 
 
1.     Gender:   Male                         Female 
  
2.    How many years have you been studying in SQU? 
     1       2       3  4      5      6     7     more than 7 
  
3.    What is the degree that you will earn from your current studies in SQU? 

a.       Diploma 
b.      Bachelor 
c.       Master 
d.      PhD 
 

4.    Which College do you study in? 
a.       Agriculture 
b.      Arts and Social Studies 
c.       Economy and Political Sciences 
d.      Education 
e.      Engineering 
f.       Law 
g.      Medicine 
h.      Science 
i.       Nursing 

  
5.   How do you rate your skills in using computer technologies? (including ipads and  smart phones)                        
                                 Poor      Average  Good        Excellent      Expert 
  
6.   How often do you access the internet? 
      Several times a day   Daily     Every couple Days      Weekly     Rarely 
 
7.   What is an e-book from your point of view? 

a. Preferred Choice 1: an electronic version of a printed book that can be read on a computer or 
handheld device designed specifically for this purpose 
b. Preferred Choice 2: a dedicated device for reading electronic versions of printed books. 
c.   Preferred Choice 3: digitized text in pdf file format 
d.   Preferred Choice 4: a digitally presented format of information with embedded enhancements that 
includes multimedia published by an authorized distributor. 
e.    Preferred Choice 5: I would consider all of the above an e-book to me. 
f.      Other: 
__________________________________________________________________________________ 
g.     I don’t know how to define an e-book. 

 
8.   Have you ever used an e-book?   
                           Yes No 
If yes, please proceed to Q9.     If no, please proceed to Q21. 
  
9.   For what purposes do you usually use e-books? (please tick all that apply) 

a. _______ In my classes for reading resources 
b. _______ In my classes for designing resources 
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c. _______ In my research 
d. _______ Other areas of interest (Leisure) 
e. _______ Others (state them: ____________________________________________________) 

 
10.   What are your sources of e-books? (please tick all that applies). 

a.   _______ University e-library 
b. _______   University course materials 
c.   ______   Social Networking Sites 
d.  _______ Sharing applications  
e.  _______  Moocs (free online courses) or other websites 
f.    _______  ITunes U 
h.   _______  Others (specify _____________________________________________________) 
    

11.  In a week, how long do you usually spend using e-books? 
a.       less than 30 minutes      
b.      30 minutes–1 hour      
c.       1–2 hours  
d.      2–5 hours  
e.       5–10 hours  
f.       11+ hours 
 

12.  In a typical session, how long do you spend reading an e-book from the screen? 
a.      less than 3 minutes  
b.      3–5 minutes                
c.       6–10 minutes           
d.     11–20 minutes        
e.      21+ minutes   

  
13.  How do you normally use e-books? (please tick all that applies): 

a.      Browse through the chapters 
b.      Read entire chapters 
c.       Use the search tools to identify key words within the books 
d.      Scan information quickly 
e.       Search through the contents page 
f.       Annotate (highlight) text that was useful 
g.      Copy and paste text into MSWord or other computer software 
h.      Print out pages to read in print 
 

14.  On a scale of 1–5 (1= lowest, 5= highest), how much do you depend on e-books for your learning/research? 
                      1      2      3      4         5 
 
15.  Does your instructor recommend or actively encourage you and your classmates to use e-book materials? 
(please tick all that applies): 
 

a.    Yes, e-books are sometimes included in Moodle/Blackboard resources 
b.    Yes, e-books are on my reading list or handouts 
c.     Yes, e-books are included as course material 
d.    No 

 
16.  What are the advantages of using e-books? (please tick all that applies): 

a.       Ease of access — ability to access books anytime/anywhere (24/7) 
b.      Usefulness of search tools and other available features 
c.       Automatic referencing/citations 
d.      Off campus access (remote access) 
e.       Convenient/fast and easy 
f.       Good range/selection of titles 
g.      Others (specify_____________________________________________________) 

  
17.  What are the disadvantages of using e-books? (please tick all that applies): 

a.       Discomfort/difficulty reading from the screen 
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b.      Lack of choice of e-book titles for the subject areas relevant to my study    area 
c.       Could not gain access off-campus 
d.      Lack of choice of e-book titles in Arabic 
e.       Pages take too long to navigate/too slow  
f.        No facility to have the text read out loud  
g.       Others (specify _____________________________________________) 

  
18.  Thinking about the required texts required for learning your course(s), would you prefer to use an e-book or 
a printed book? 

a.       E-book 
b.      Printed book 
c.       No preference 

  
19.  In response to Q18, please use the space below to explain why you would prefer to use either an e-book or a 
printed book. 
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________ 
  
20.  How would you rate your overall experience of using the e-books provided by your college/program? 

a.       Very good 
b.      Good 
c.       Average 
d.      Poor 
e.       Very poor 
f.       N/A 

  
21.  Only answer this question if you answer No to Question 8. Why have you not used e-books? (please tick all 
that applies): 

a.       Never knew about them 
b.      I prefer to use printed books 
c.       Had difficulty accessing them/couldn't find them 
d.      I find it difficult to read e-books from the screen 
e.       I was unaware of relevant titles for the subject I study 

  
22.  How important do you feel instruction/training by your instructor is on the use of electronic resources to 
your studies?  
 

a.      Very important 
b.      Fairly important 
c.       Not important 

  
23.  How do you envision the role of e-books in your life within 5 years' time? 

a.      For some books, I will prefer to read print books, for others I will      prefer the e-book. 
b.     I will mostly read print books 
c.      I will mostly read e-books 
d.     I don't know 

Why?  
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
____________________ 
 
 
24.  Please add any other comments you might have in relation to e-books. 
__________________________________________________________________________________________
__________________________________________________________________________________________ 
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Thank for participating in this survey. 
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ABSTRACT  
Albeit Task-Based Language Teaching (TBLT) has been extensively researched, there appears to be limited 
studies that focus on the effects of multimedia technology (MT) enhanced TBLT approach on EFL development. 
A study was conducted to examine the effects of a MT imbued TBLT, i.e. Multimedia Task-Based Teaching and 
Learning (MMTBLT) approach on EFL oral production. The Content Management System, a free web-based 
software program, was used as a platform to create the MMTBLT environment, where various instructional and 
supplementary materials and hyperlinks to other relevant web pages were incorporated to create a causal link 
between the real world language use and an EFL learning environment. Online lessons comprised tasks that were 
structured cluster of ideas to enable students to construct their own knowledge for oral production. Three broad 
thematic tasks, with four tasks at varying levels of complexity for each theme were carried out as treatment 
tasks. Upon completion of tasks under each theme, students carried out oral test tasks that were audio recorded 
for analysis. As a result of performing tasks of varying levels of complexity within a web-based multimedia 
platform setting, students’ accuracy, fluency and complexity of oral EFL production improved significantly. 
Favourable outcomes suggest that EFL instructors could consider the MMTBLT approach and design web-based 
syllabus to complement language teaching. 
 
INTRODUCTION 
Since the 1980s, task-based language teaching (TBLT) has held a predominant position in the world of language 
pedagogy. It has gained popularity as a prominent instructional means through which learners effectively 
develop their second language (L2) (Lee, 2000; Bygate et al., 2001, Ellis, 2003; Nunan, 2013; East, 2012, Ellis 
& Shintani, 2013). Willis and Willis (2007, p.1) asserted, “… the most effective way to teach a language is by 
engaging learners in real language use in the classroom. This is done by designing tasks-discussions, problems, 
games, and so on-which require learners to use the language for themselves”. Nunan (1989, p.10) defined task as 
“a piece of classroom work which involves learners in comprehending, manipulating, producing or interacting in 
the TARGET LANGUAGE while their attention is principally focused on meaning rather than form.” 
Nunan stressed on prioritising meaning over form in performing tasks. Ellis (2003, p16) added that  
 

“a task is intended to result in language use that bears a resemblance, direct or indirect, to the way 
language is used in the real world. Like other language activities, a task can engage productive or 
receptive, and oral or written skills, and also various cognitive processes”.  
 

With tasks considered as building blocks for language learning, and with claims made of the positive effects of 
TBLT, EFL researchers began examining tasks and their effects on EFL learners’ language development from 
different perspectives (Bygate, Skehan, & Swain, 2001; Van den Branden, 2006). 
L2 researchers also began looking at technology-enhanced teaching in various contexts and reported its positive 
effects on learners’ learning outcomes (Neo & Neo, 2009; Boyer, Briggeman & Norwood, 2009; Bava Harji et 
al., 2010; Madhubala et al., 2014 Tsai, 2011; Almudibri, 2012). The introduction of technology into the TBLT 
context provides more resources for task performance and “encourages learners to exercise agency and enact 
identities” (Ortega, 2009, p.263). Literature on digital literacy highlights the importance of technology-mediated 
language teaching to foster learners’ digital literacy development, which is pivotal in the 21st century era. 
However, despite the fact that TBLT is introduced as a “very powerful language pedagogy” (Van den Branden et 
al., 2009, p.1), there appears to be limited studies that focus on the effects of technology-enhanced TBLT 
approach on students’ EFL development (Li & Ni, 2013). This paper presents the outcome of an attempt to 
imbue multimedia technology (MT) into TBLT. 
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LITERATURE REVIEW 
 According to Ellis and Shintani (2013, p.149), “probably the most ambitious attempt to formulate a theory of 
TBLT is Robinson’s Cognition Hypothesis” (RCH). Robinson (2001, 2003, 2005) claimed that complex tasks 
promote more accurate and complex, though less fluent, output than simpler tasks. He believed that when EFL 
learners engage in carrying out a task, attention to different aspects of the task potentially enables them to 
enhance performance in all three areas of language production, namely, accuracy, fluency, and complexity. 
Robinson maintained that increasing cognitive demands of the task generates more interaction, more attention to 
form, and more intake of information from the input.  
 
Taking into consideration his Cognition Hypothesis, Robinson (2007, 2011) proposed the Triadic Componential 
Framework (TCF) for EFL task classification. The three classifications are: (1) task complexity, (2) task 
condition, and (3) task difficulty. Firstly, task complexity refers to the cognitive demands of the task that can be 
manipulated along two key variables: “resource-directing” and “resource-dispersing”. Resource-directing 
variables control the extent to which learners focus on specific linguistic forms; therefore, they affect the 
development of inter-language, EFL acquisition and automaticity. In contrast, “resource-dispersing” variables 
govern learners’ memory resources, but their attention to linguistic forms; thus conversely, they do not affect 
inter-language development, and EFL acquisition and automaticity. Secondly, task conditions, which relate to 
the interactive demands of the task. Task conditions can be defined as tasks that are open or closed, one-way or 
two-way and convergent or divergent. Finally, task difficulty, which is concerned with cognitive factors, such as 
aptitude and working memory, as well as affective factors, such as motivation and anxiety that can help explain 
individual differences (Spilsbury, Stankov & Roberts, 1990; Robinson, 2001a, 2001b).  
 
Robinson (2003, p.57) believed that task complexity should be “the major basis for proactive pedagogic task 
sequencing in task-based approaches to syllabus design” and argued that task complexity is “the result of the 
attentional memory, reasoning, and other information-processing demands imposed by the structure of the task 
on the language learner, and these are relatively fixed and invariant” (Robinson, 2001, p.28). Robinson outlined 
three factors, i.e. task complexity, task condition, and task difficulty in his TCF. According to Malicka and 
Levkina (2012), these factors interact and affect task performance, and possibly the interlanguage development. 
However, task complexity is the only variable, which can be manipulated intentionally to increase or decrease 
the cognitive loads on learners in order to elicit specific linguistic behavior (Robinson, 2007). Robinson and 
Gilabert (2007, p.162) noted that increasing cognitive demands of a task will “push learners to greater accuracy 
and complexity of EFL production”. 
 
Skehan (1998) maintained that performance of tasks can be assessed using three dimensions of language 
production based: accuracy, fluency, and complexity. He asserted that fluency requires learners to use their 
exemplar-based memory and that learners can attain accuracy and complexity of oral production by employing 
their rule-based memory.  Skehan (1996, p.46) defined the three dimensions of EFL learners’ speech as follows: 

“Accuracy is concerned with a learner’s capacity to handle whatever level of interlanguage complexity 
s/he has currently attained. Complexity, and its attendant process restructuring, relates to the stage and 
elaboration of the underlying interlanguage system. Fluency, finally, concerns the learner’s capacity to 
mobilize an interlanguage system to communicate meaning in real time.” 

 
Several studies examined have whether accuracy, fluency and complexity represent distinct features of language 
and different measures loaded on them (Skehan & Foster, 1997; Mehnert, 1998). 
 
Saville-Troike (2012, p.80) maintained that “fluency is achieved in production […] through use of automated 
rule-based systems”. Similarly, Schmidt (1992, pp.358-359 as cited in Bava Harji et al., 2014) referred fluency 
as “automatic procedural skill” that showed the speech which can be easily and automatically produced with no 
effort and attention (Wood, 2010). Foster and Skehan (1999) elaborated on these three dimensions and explained 
that accuracy is associated with conventionalism and in applying better structure and having more control on the 
uttered language; complexity succeeds in having less monitoring, but more tentative structure at the edge of the 
interlanguage; and fluency is associated with the ability to handle the communicative demands of the real 
environment, and presumably is more lexical-based. 
 
MULTIMEDIA TASK BASED LANGUAGE TEACHING AND LEARNING 
With studies reporting favourable outcomes of the TBLT approach on oral language production and with limited 
studies on multimedia technology (MT) based TBLT approach, a study incorporating Web-based MT into 
TBLT, i.e. termed as Multimedia Task Based Language Teaching and Learning (MMTBLT) approach was tested 
in an EFL context. The overarching aim was to examine the extent to which, with varying levels of task 
complexity, MMTBLT affects EFL learners’ oral production. The study also examined the plausibility of 
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applying RCH, focusing on the effects of increasing task complexity along resource-directing dimension on 
Iranian EFL learners’ oral production. Figure 1 illustrates the research design.  
 

    
Figure 1: Research design 

 
To provide a rich multimedia source, a web-page was set up for students to access a wide range of materials. It 
created a virtual EFL environment, which drew the students’ attention, kept them involved in their learning 
process, and stirred them towards autonomous learning. The Content Management System (CMS), a free web 
based software programme, which is a blogging tool was used as a platform to create the MMTBLT 
environment. Various instructional materials, supplementary materials, hyperlinks to other relevant web pages, 
hypertext, images, visual, audio, video, games, self-assessment tests etc. were made available on this MMTBLT 
web-based context. All lessons, which were posted twice a week, comprised tasks that were structured clusters of 
ideas to help students construct their own knowledge for their oral productions in class. A link, which formed an 
avenue for virtual communication among fellow peers and the instructor, was also made available on the web-
page. This kept students linked up and in constant communication with each other and with the instructor. They 
were able to post comments, queries and assignments as well as share their views on the link. Links to other 
websites opened up rich resources for authentic use of language as well as task performance. 
 
As mentioned earlier, in testing RCH, three thematic topics, using Ellis and Shintani’s (2013) guiding criteria for 
determining the thematic content of the tasks, i.e. topic familiarity, intrinsic interest and topic relevancy were 
designed. The three broad themes were: Personal Life (to enable students to kick start their oral presentations on 
more familiar topics that do not require external information, are less taxing on producing oral EFL sentences, 
which consequently aid in developing students’ confidence), Travel (to enable the students to “step” forward and 
think beyond their personal lives, yet feel being connected to their previous theme) and World Event (to enable 
students to perform tasks that are based on events around them and possible events that they may encounter in 
real FL context). Adopting Robinson’s TCF (2001, 2003, 2007) and Nunan’s (2004) categorisation of task 
difficulties, four tasks under each themes were designed. See Bava Harji, Gheitanchian, & Letchumanan (2014) 
for more details of the study.  
 
Table 1 presents the description of the tasks: types of tasks, resource-directing dimensions, levels of task 
complexity, treatment tasks and test tasks. 

 
Table 1: Description of tasks 

Phases 
(Themes) 

Types of 
Tasks 

(Nunan’s 
Task 

Difficulty) 

Resource-
directing 

dimensions 
(Robinson’s 

classification) 

 Complexity 
levels 

Description of tasks  
(4 tasks per theme) 

 
Test tasks 

Pre     Talk about self 
(Pre-test) 

1 Static +Here-and-now Simple Describe family members.  Tell a story 
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                                                           (Adapted from Bava Harji, Gheitanchian & Letchumanan, 2014) 
 
This study was conducted over a 16 week period (four weeks per phase), inclusive of the pre-and post-test. As 
seen in Table 1, the students were required to carry out specific tasks of different levels difficult and complexity 
within the specific resource directing dimensions. 
 
METHODOLOGY 
Participants 
57 adult Iranian EFL students (41 females, 16 males; 19 to 58 years) who were registered in a three-credit 
General English course required for their bachelor’s degree at Islamic Azad University, Azadshahr campus in 
Iran, participated in the study. An interview with individual students prior to the study found that most of them 
had not participated in any English classes since high school and their oral language proficiency was limited to 
one or two word level. This could be due to the lesser emphasis on oral skills compared to grammar, reading and 
vocabulary, which are tested in the university written examination. The results of the students’ oral presentation 
before the study (see Results section) affirms their limited oral proficiency skills. 
 
Instruments 
A total of 4 self-designed oral test tasks, inclusive of a pre-test task was used to examine the students’ oral 
production. Both experienced EFL and ESL instructors, who has more than 15 years of teaching experience 
vetted the tests. As presented in Table 1, the students carried out the four test tasks, which were based on each 
theme after the completed performing the four tasks of varying levels of complexity under each theme. The pre-
test was administered to gauge the students’ oral production prior to the treatments. 
 
Since consideration of various measures to evaluate accuracy, fluency, and complexity of EFL production makes 
cross study comparison complicated and does not lead to reliable results (Dembovskaya, 2009), measures which 
have been employed in previous studies (e.g. Mehnert, 1998; Foster & Skehan, 1996, 1999; Yuan & Ellis, 2003, 
2005; Larsen-Freeman, 2006; Dembovskaya, 2009) and showed sensitivity in capturing useful variance were 
adopted. This study, thus, examined the effects of MMTBLT on the EFL students’ oral production, i.e. in terms 
of the following specific measures: 
a) accuracy: (i) error-free clauses (ii) verb tenses (iii) use of plurals 
b) fluency: (i) words per 90 seconds (ii) number of pauses per 90 second  
c) complexity: (i) clausal subordination (ii) use of conjunctions (iii) use of prepositions.  
 
RESEARCH QUESTIONS 
The following research questions are addressed in this paper:  
1. What are the effects of MMTBLT approach, using varying levels of task complexity, on the accuracy of the 

students’ oral EFL production, particularly in terms of: 
a) percentage of error-free clauses? 
b) target-like use of verb tenses? 
c) target-like use of plurals? 

2. What are the effects of MMTBLT approach, using varying levels of task complexity, on the accuracy of the 
students’ oral EFL production, particularly in terms of: 
a) number of words per 90 seconds? 
b) number of pauses per 90 second? 

(Personal 
Life) 

Describe a picture of a place.  
Describe a favourite place.  
Describe a favourite job. 

with ‘you’ as 
the main 
character 

2 
(Travel) Dynamic -Here-and-now +Complex 

Travel in a city within the country.  
Travel within the country with an 
international friend. 
Travel abroad and book a room in 
a hotel. 
Attending an English program 
abroad. 

Talk about a  
trip 

3 
(World 
Events) 

Abstract -Here-and-now 
- No reasoning ++Complex 

Sharing an event in the university.  
Sharing an event in the city. 
Sharing an event in the country.  
Sharing an event in another 
country. 

Talk about a 
critical piece of 

news 
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3. What are the effects of MMTBLT approach, using varying levels of task complexity, on the complexity of 
students’ oral EFL production, particularly in terms of: 
a) amount of clausal subordination? 
b) frequency of use of conjunctions? 
c) frequency of use of prepositions? 

 
ANALYSIS 
The description of the analysis of the three dimensions are as follows: 
 
1. Accuracy: Firstly, to acquire the “percentage of error-free clauses, the number of error-free clauses was 
divided by the total number of clauses and multiplied by 100” (Yuan & Ellis, 2003; Dembovskaya, 2009). Errors 
in syntax, morphology, and lexical choices were measured. As per Foster and Skehan (1996), and Dembovskaya 
(2009), lexical errors were measured when a word was absolutely wrong, but not in cases of fine appropriateness 
of a word in a sentence. For instance, the choice of word “beautiful” in the sentence “My brother is a beautiful 
man” was not considered as an error. Secondly, to examine target-like use of verb tenses in the students’ 
utterances, the correct use of the verb tenses was measured (e.g. My brother leave school at 1:00 pm every day.; 
We take a trip to Antalia last summer.). Finally, to assess the number of target-like use of plurals, the correct use 
of plural nouns in the sentence (e.g. women not womans) and the subject-verb agreement (e.g. “My friend and I 
are [not am] talking about a trip now.”) were counted. 
2. Fluency: The number of trimmed words, which was counted referred to the deletion of words, which were 
repeated, self-corrected and addressed to the instructor. In terms of pauses, those that took two seconds or more 
were taken into account throughout the 90-second oral production. 
3. Complexity: The number of clausal subordination was defined as the number of dependent clauses produced 
per 90 seconds. Any incomplete clauses or clauses with errors within the verb phrase boundaries were excluded 
from the count. Since the students were able to produce only short/simple sentences before the study, the 
frequency of use of conjunctions and prepositions were counted (See Result Section). The counting of the 
number of conjunctions and prepositions was thus deemed as an appropriate criterion to show any improvement 
in the students’ ability to produce complex sentences. 
 
A coding system was developed to ascertain reliability. Four independent raters individually coded the data and 
their levels of agreement were calculated for the eight measures, using Cohen’s Kappa Coefficient. The results 
are presented in Table 2. 

 
Table 2: Levels of Agreement between Raters 

Dimensions           Measures Kappa agreement values 

 
Accuracy 

Percentage of error-free clauses 1.000 
Target-like use of verb tenses 1.000 
Target-like use of plurals 0.833 

Fluency 
Number of words per minute 1.000 
Number of pauses per minute 0.839 

 
Complexity 

Amount of clausal subordination 0.808 
Frequency of use of conjunctions 1.000 
Frequency of use of prepositions 1.000 

(Source:  Bava Harji, Gheitanchian & Letchumanan, 2014) 
 
As seen in Table 2, the interpretation of Kappa (Viera et al., 2005) shows that the levels of agreement among 
four raters were considered “very good”. SPSS 16.0 was used for the statistical analysis of the coded data. 
 
RESULTS 
The multivariate statistical analysis was conducted for the eight measures. In addition the Duncan Multiple range 
test, followed by MANOVA repeated measure were run to examine the effects of the treatment tasks on the 
accuracy, fluency and complexity of the students’ oral EFL production. The results of the data analysis are 
presented in answer to each of the research question. 
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Research Question 1: What are the effects of MMTBLT approach, using varying levels of task complexity, on 
the accuracy of the students’ oral EFL production, particularly in terms of: 

d) percentage of error-free clauses? 
e) target-like use of verb tenses? 
f) target-like use of plurals? 

 
Percentage of Error-free Clauses 
Table 3 presents the results of the effects of the treatment tasks on the students’ oral production, in terms of 
percentage of error-free clauses. 

Table 3: Duncan Multiple Range test results for error-free clauses 
Treatment 

Phases 
Types of Treatment 

Tasks N Subsets 
1 2 3 4 

Pre-treatment 
1 
2 
3 

Sig. 

 
simple 

+complex 
++complex 

57 
57 
57 
57 

.0693 
 
 
 

1.000 

 
.2068 

 
 

1.000 

 
 

.2567 
 

1.000 

 
 
 

.3324 
1.000 

 
As we can see in Table 3, the accuracy of students’ oral production, in terms of the percentage of error-free 
clauses improved as a result of the treatment of varying levels of task complexity. Before the treatment, a mean 
score of less than .07 was recorded, but as the students underwent the three treatments of simple, +complex and 
++complex tasks, the mean scores gradual increased by approximately 0.14 (M=0.2068) after treatment 1, by 
0.0499 (M2=0.2567) and 0.0757 (M3=0.3324) respectively after treatments 2 and 3. A significant difference in 
the mean scores was recorded after each treatment.  
 
Target-like use of Verb Tenses 
The results of the Duncan Multiple range test for the sub-measure of target-like use of verb tenses are presented 
in Table 4. 

 
Table 4: Duncan Multiple Range test results for target-like use of verb tenses 

Treatment 
Phases 

Types of 
Treatment 

Tasks 
N 

Subsets 

1 2 3 4 

Pre-Treatment 
1 
2 
3 

Sig. 

 
simple 

+complex 
++complex 

57 
57 
57 
57 

1.3158 
 
 
 

1.000 

 
3.9298 

 
 

1.000 

 
 

4.9474 
 

1.000 

 
 
 

6.4561 
1.000 

 
Similar to the improvement in the students’ ability to produce error free clauses, an improvement was also seen 
in their ability to produce target like use of verb tenses. The effects of the treatments were obvious with the onset 
of the very first treatment of simple tasks, i.e. a mean score of approximately 4 (MD=2.614). The students 
continued to improve in their production of target-like use of verb tenses after the second and third phases of the 
study. A mean difference of 5.1403 was found between the pre- and post-third treatment of ++ complex task. 
The increase in mean scores throughout the treatments was once again found to be significant.  
 
Target-like Use of Plurals 
Table 5 presents the results of the students’ oral production of target-like use of plurals in their oral 
presentations.  
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Table 5: Duncan Multiple Range test results for target-like use of plurals 

  Treatment 
Phases 

Types of 
Treatment 

Tasks 
N 

Subsets 
1 2 3 4 

 Pre-Treatment 
1 
2 
3 

Sig. 

 
simple 

+complex  
++complex 

57 
57 
57 
57 

.9123 
 
 
 

1.000 

 
3.1754 

 
 

1.000 

 
 

3.7895 
 

1.000 

 
 
 

5.6848 
1.000 

      
Once again a significant difference is found in the mean scores before and after the first phase of treatment 
(M0=0.9123<M2=3.1754; MD=2.2417). Albeit, the improvement in producing target-like use of plurals was 
more obvious after the third treatment of ++complex task (M3=5.6848) than after the second treatment. A more 
gradual improvement was after the first treatment. A mean difference of approximately 5 points (MD=4.8) was 
found between pre- and post-treatments. 
 
Research Question 2: What are the effects of MMTBLT approach, using varying levels of task complexity, on 
the accuracy of the students’ oral EFL production, particularly in terms of: 

c) number of words per 90 seconds? 
d) number of pauses per 90 second? 

 
Number of words per 90 seconds 
The results of the Duncan Multiple range test in Table 6 show that there was a significant progress in the 
students’ ability to use the words they had acquired during the course of the study.   

 
Table 6: Duncan Multiple Range test results for number of words per 90 seconds 

Treatment 
Phases 

Types of 
Treatment 

Tasks 
N 

Subsets 

1 2 3 4 

Pre-Treatment 
1 
2 
3 

Sig. 

 
simple 

+complex 
++complex 

57 
57 
57 
57 

13.4035 
 
 
 

1.000 

 
23.7368 

 
 

1.000 

 
 

37.4386 
 

1.000 

 
 
 

60.8596 
1.000 

 
The rising trends in the mean scores depicts the effects of the treatments on the fluency of the students’ oral 
production, i.e. they were able to utter more English words. With increased levels of task complexity, i.e. from 
simple to ++ complex tasks, the students displayed evidence of improved vocabulary and increased number of 
words produced after each phase of treatments. A rather wide mean difference of 47.46 was recorded between 
the pre- and third treatments. Hence, it is obvious that the effects of the treatments were significant in enabling 
the students to produce more words per 90 seconds during their oral presentations. 
Number of pauses per 90 seconds 
As the students’ ability to produce more words increased as seen earlier, they also displayed increased levels of 
confidence. As seen in Table 7, the mean scores for number of pauses (more than 2-3 seconds) counted in 90 
seconds reflected a descending trend throughout the study. 
 

Table 7: Duncan Multiple Range test results for number of pauses per 90 seconds 

       
With the treatment of the varying levels of tasks and with their ability to produce more words, the students began 
to display more confidence. They were less hesitant and therefore consequently were gradually making less 
pauses which is reflected in the decline of the number of pauses per 90 seconds. The students initially paused 

Treatment 
Phases 

Types of 
Treatment Tasks N Subsets 

1 2 3 4 
Pre-Treatment 

1 
2 
3 

Sig. 

 
simple 

+complex  
++complex 

57 
57 
57 
57 

7.1404 
 
 
 

1.000 

 
6.6140 

 
 

1.000 

 
 

3.7895 
 

1.000 

 
 
 

2.6316 
1.000 
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more often during the pre-test (M=7.1404), however, after the ++ complex task treatment, a significant 
difference in means scores (MD=4.51) is apparent. 
 
Research Question 3: What are the effects of MMTBLT approach, using varying levels of task complexity, on 
the complexity of students’ oral EFL production, particularly in terms of: 

d) amount of clausal subordination? 
e) frequency of use of conjunctions? 
f) frequency of use of prepositions? 

 
Amount of Clausal Subordination   
Table 8 presents mean scores for the number of clausal subordination the students produced during their oral 
presentations. The improvement was clearly significant. 

 
Table 8: Duncan Multiple Range test results for amount of clausal subordination 

Treatment 
Phases 

Types of Treatment 
Tasks N Subsets 

1 2 3 4 
Pre-Treatment 

1 
2 
3 

Sig. 

 
simple 

+complex  
++complex 

57 
57 
57 
57 

2.000 
 
 
 

1.000 

 
5.4912 

 
 

1.000 

 
 

6.9298 
 

1.000 

 
 
 

11.1754 
1.000 

 
The students’ ability to produce more complex oral production was clearly once again evident in the study. They 
recorded a gradual increase in mean scores throughout the treatments. The students’ ability to produce clausal 
subordination increased significantly after the very first treatment of simple tasks (MD=3.5). An even greater 
increase was found after the third treatment (M0- M3=9.1754). 
      
Frequency of Use of Conjunctions 
The students’ frequency of use of conjunctions was also found to increase as a result of the treatments, albeit the 
increase was more gradual after the first treatment phase.  
 

Table 9: Duncan Multiple Range test results for frequency of use of conjunctions 

 
The students were using more conjunctions after the treatment of ++ complex task than after the treatments of 
simple and +complex tasks. This is seen in the wider difference in mean scores between the pre- and post-third 
treatments (M0=.1228; M3=6.1228; MD=6), than between the first and second treatments (M1=0.2982; 
M2=1.2807; MD = .9825).  
 
Frequency of Use of Prepositions 
Table 10 presents the mean scores for the frequency of use of prepositions. Similar to the other measures, 
significant differences were found after each phase of the treatments.  
 

Table 10: Duncan Multiple Range test results for frequency of use of prepositions 
  Treatment 

Phases 
Types of Treatment 

Tasks N 
Subsets 

1 2 3 4 
Pre-Treatment 

1 
2 
3 

Sig. 

 
simple 

+complex  
++complex 

57 
57 
57 
57 

.1579 
 
 
 

1.000 

 
.3158 

 
 

1.000 

 
 

.5789 
 

1.000 

 
 
 

4.3509 
1.000 

 

Treatment 
Phases 

Types of Treatment 
Tasks N Subsets 

1 2 3 4 
Pre-treatment 

1 
2 
3 

Sig. 

 
simple 

+complex  
++complex 

57 
57 
57 
57 

.1228 
 
 
 

1.000 

 
.2982 

 
 

1.000 

 
 

1.2807 
 

1.000 

 
 
 

6.1228 
1.000 
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The students appeared to take a longer time to be more confident to frequently use prepositions. As seen in Table 
10, mean scores of less than 1 point were recorded after treatments 1 and 2. The students were using prepositions 
less frequently in these two phases. However, a significant improvement in mean scores was found after 
performing ++ complex tasks. They clearly were using of prepositions more frequently (M0-M3=4.1930).  
      
CONCLUSION 
The findings of this study clearly showed positive effects of the MMTBLT approach on the students’ oral 
production. The students were able to produce more accurate, more fluent, and more complex language output 
within 16 weeks of treatments. Increasing the degree of complexity of tasks along resource-directing dimension 
and using a web-based multimedia platform as a means of the MMTBLT approach resulted in improved levels of 
oral EFL productions. A closer examination of the results found that, albeit, significant improvements were 
found in the accuracy, fluency and complexity of the students’ oral production between the pre- and post-tests, 
improvements were obvious in the production accuracy of target-like use of verb tenses (MD=5.14) and target-
like use of plurals (MD=4.77) compared to percentage of error-free clauses (MD=0.26). The increase in the 
number of word per 90 seconds (MD=47.46) and the decrease in number of pauses per 90 seconds (MD=4.50) 
affirmed the students’ improvement in their fluency of their foreign language. As for the production of complex 
sentences, the increase is greater for the amount of clausal subordination (MD=9.17), followed by the frequency 
of use of conjunctions (MD=6.0) and the frequency of use of prepositions (MD=4.19). In comparison, of the 
eight measures, the most obvious improvements were in the number of words produced per 90 seconds, followed 
by the amount of clausal subordination. However, relatively lesser levels of improvements were found in the 
students’ ability to use prepositions and produce error free clauses.  
 
The results of this study partially support Robinson’s Cognitive Hypothesis as increased degree of task 
complexity along resource-directing dimension improved all three dimensions of the students’ EFL oral 
production, particularly in the measures examined in this study. The results, which was conducted in an EFL 
context affirms the flexibility of the TBLT approach. The results were consistent with what Ellis (2009) 
mentioned as one of the strengths of this approach, i.e., meaning is prioritised over form. This study had 
extended the TBLT approach by imbuing MT into TBLT and found that the web-based multimedia platform 
aided in creating a causal link between the real world language use and an EFL learning environment that clearly 
attributed to improved oral production. 
 
With positive outcomes in favour of MMTBLT, EFL instructors could consider MT imbued TBLT approach and 
design web-based syllabus to complement the language teaching delivery. Real world events can be manipulated 
into tasks can also aid in sustaining students’ interest as well as motivating them to learn FL. 
 
REFERENCES 
Almudibri, K. (2012). The Effectiveness of a CALL Multimedia Classroom on EFL Learners' Achievements, 

Attitudes and the Word Solving Strategies' Frequencies and the Perceptions of Helpfulness, when 
Compared with Learners in Traditional Classrooms: A Quasi-Experimental Study. Doctoral thesis, 
Durham University. 

Bava Harji, M., Woods, P.C., Zhinoos Kamal Alavi, M (2010). The Effect of Viewing Subtitled Videos on 
Vocabulary Learning. Journal of College Teaching & Learning, 7(9). 37-42.  

Bava Harji, M., Gheitanchian, M., & Letchumanan, K. (2014). The Effects of Multimedia Task-Based Language 
Teaching on EFL Learners’ Oral EFL Production. English Language Teaching, 7(4). 11-24).  

Boyer, T., Briggeman, B., and Norwood, B. (2009). Demand for Multimedia in the Classroom. Journal of 
Agricultural and Applied Economics. 41(3):791-808. doi: 10.1017/S1074070800003229. 

Bygate, M., Skehan, P. & Swain, M. (2001). Researching Pedagogical Tasks: Second Language Learning, 
Teaching and Testing. Harlow: Longman. 

Dembovskaya, S. B. (2009). Task-Based Instruction: The Effect of Motivational and Cognitive Pre-Tasks on 
Second Language Oral French Production. PhD dissertation, University of Iowa. Retrieved February 
2012 from http://ir.uiowa.edu/etd/231/. 

Ellis, R. (2003). Task-Based Language Learning and Teaching. Oxford: Oxford University Press. 
Ellis, R. & Shintani, N. (2013). Exploring Language Pedagogy through Second Language Acquisition Research. 

Routledge. NY. 
Foster, P. & Skehan, P. (1996). The Influence of Planning and Task Type on Second Language Performance. 

Studies in Second Language Acquisition, 18. 299-323.  
Foster, P. & Skehan, P. (1999). The Influence of Planning and Focus on Planning on Task-Based Performance. 

Language Teaching Research, 3(3). 215-247.  
Lee, J. (2000). Tasks and Communicating in Language Classroom. Boston: McGraw Hills. Global Education 

Holdings. 



 
TOJET: The Turkish Online Journal of Educational Technology – April 2017, volume 16 issue 2 

 

Copyright © The Turkish Online Journal of Educational Technology 
34 

Li, G. & Ni, X. (2013). Effects of a Technology-Enriched, Task-Based Language Teaching Curriculum on 
Chinese Elementary Students’ Achievement in English as a Foreign Language. International Journal of 
Computer- 

Assisted Language Learning and Teaching, 3(1), 33-49.  
Madhubala, B. H., Zhinoos K. A. & Krishnaveni L. (2014). Captioned Instructional Video: Effects on Content 

Comprehension, Vocabulary Acquisition and Language Proficiency. English Language Teaching, 7(5); 
2014.  

Malicka, A. & Levkina, M. (2012). Measuring Task Complexity: Does EFL Proficiency Matter? In A. Shehadeh 
& C. Coombe (Eds.). Task-Based Language Teaching in Foreign Language Contexts: Research and 
Implementation. Amsterdam: John Benjamins. 

Mehnert, U. (1998). The Effects of Different Lengths of Time for Planning on Second Language Performance. 
Studies in Second Language Acquisition, 20. 83-108. 

Neo, M. & Neo, T.K. (2009). Engaging Students in Multimedia-Mediated Constructivist Learning-Students’ 
Perceptions. Journal of Educational Technology and Society 12(2), 192-233.  

Nunan, D. (2004). Task-Based Language Teaching. Cambridge: Cambridge University Press. 
Nunan, D. (2013). Learner-Centered Language Education: The Selected Work of David Nunan. Routledge. NY. 
  Ortega, L. (2009, September 13-16). Task and Technology in Language Learning: Elective Affinities and (dis) 

ecounters. Plenary Delivered at the 3rd International Task-Based Language Teaching Conference. 
Lancaster, UK. 

Robinson, P. (2001a). Task Complexity, Task Difficulty and Task Production: Exploring Interactions in a 
Componential Framework. Applied Linguistics, 22(1). 27-57.  

Robinson, P. (2001b). Task Complexity, Cognitive Resources, and Syllabus Design: A Triadic Framework for 
Examining Task Influences on SLA. In P. Robinson (Ed.), Cognition and Second Language Instruction 
285-316. Cambridge: Cambridge University Press.  

Robinson, P. (2003). Attention and Memory during SLA. In Doughty, C. & Long, M. (eds), The Handbook of 
Second Language Acquisition, pp.631-78. Molden, MA; Blackwell. 

Robinson, P. (2005). Cognitive complexity and Task Sequencing: A Review of Studies in a Componential 
Framework for Second Language Task Design. International Review of Applied Linguistics in Language 
Teaching. 43(1). 1-33.  

Robinson, P. (2007). Task Complexity, Theory of Mind and Intentional Reasoning: Effects on EFL Speech 
Production, Interaction, Uptake and Perceptions of Task Difficulty. IRAL, 45, 193-213.  

Robinson, P. & Gilabert, R. (2013). Task-Based Learning: Cognitive Underpinnings. In Chapelle, C.A. (ed.) The 
Encyclopedia of Applied Linguistics. Blackwell Publishing Ltd. 

Saville-Troike, M. (2012). Introducing Second Language Acquisition. Cambridge: Cambridge University Press. 
Skehan, P. (1996). A Framework for the Implementation of Task-Based Instruction. Applied Linguistics, 17(1), 

38-62.  
Skehan, P. (1998). A Cognitive Approach to Language Learning. Oxford: Oxford University Press. 
Skehan, P. & Foster, P. (1997). Task Type and Task Processing Conditions as Influences on Foreign Language 

Performance. Language Teaching Research. 1(3).185-211.  
Schmidt, R. (1992). Psychological Mechanisms Underlying Second Language Fluency. Studies in Second 

Language 
Acquisition. 14. 357-85.  
Spilsbury, G., Stankov, L. & Roberts, R. (1990). The Effects of Task’s Difficulty on its Correlation with 

Intelligence, Personality and Individual Differences, 11, 1069-1077. 
Tsai, S.C (2011). Multimedia Courseware Development for World Heritage Sites and Its Trial Integration into 

Instruction in Higher Technical Education. Australasian Journal of Educational Technology, 27(7), 1171-
1189. Retrieved January 2012 from https://ajet.org.au/index.php/AJET/article/view/911/188 

Van den Branden (ed.), Task-Based Language Education, from Theory to Practice. Cambridge: Cambridge 
University Press. 

Van den Branden, K., Bygate, M., & Norris, J. M. (2009). Task-Based Language Teaching. John Benjamins 
B.V. USA. 

Willis, D. & Willis, J. (2007). Doing Task-based Teaching. Oxford: Oxford University Press. 
Yuan, F. & Ellis, R. (2003). The Effects of Pre-Task Planning and On-Line Planning on Fluency, Complexity 

and Accuracy in Oral EFL oral production. Applied Linguistics. 24(1), 1-27.  
 
 
 



 
TOJET: The Turkish Online Journal of Educational Technology – April 2017, volume 16 issue 2 

 

Copyright © The Turkish Online Journal of Educational Technology 
35 

Factors Influencing Undergraduates Attitudes towards ICT: An Empirical Study in 
Kheis 
 
Dr. Alyya Meerza 
Cardiff Metropolitan University 
researcherq8@hotmail.com 
 
Professor Gary Beauchamp 
Cardiff School of Education, Cardiff Metropolitan 
 
ABSTRACT 
The increasing use of information and communication technology (ICT) in higher education has been explored 
largely in relation to undergraduate’s attitude towards the usage of ICT in the universities. However, the success 
of ICT in any learning institution including Higher Education Institutions (HEIs) depends on the attitudes of 
undergraduates towards using ICT in their daily learning. Therefore, this paper aimed to investigate the critical 
factors that impact undergraduates use of ICT in learning at Kuwait universities. The Technology Acceptance 
Model (TAM) was applied to reach the aim of the study.  
 
A sample of 717 undergraduates was selected from a public and a private university in Kuwait. The critical 
factors examined in this study are the type of university, language of learning and ICT support. Mixed methods 
such as quantitative and qualitative methods were conducted for the data collection. 
 
The quantitative results suggested that the Usefulness of ICT and Ease of use of ICT factors are the key 
dimensions of undergraduates’ attitudes towards ICT. Another result showed that the examined factors have had 
a direct impact on undergraduates’ attitudes. Moreover, the qualitative results suggested the factor of peer 
learning had a strong impact on undergraduates’ attitudes towards the use of ICT.    
 
Keywords:  ICT, undergraduates attitudes, TAM, Type of university, Language of learning, ICT support, peer 
learning, Kuwait universities.  
 
INTRODUCTION 
Integrating ICT into education and the intention of achieving a positive influencing of the quality of teaching as 
well as learning is evolving rapidly over the past two decades (Agbo, 2015). However, despite the high standards 
of living within Kuwait, the country severely lags behind other countries because of its relatively low innovation 
and productivity capabilities. So, recently there has been an emerging trend devoting an increasing amount of 
pressure on educational organizations to use ICT to improve their capacity in order to respond to learning needs 
(Alkharang & Ghinea, 2013).  
 
It has been asserted by Williams (2003), that undergraduates who use ICT were found achieving better results in 
communication, cooperation and problem solving in learning. Graff (2003) and Mikropoulos et al. (2003) further 
claimed that the use of ICT supports the improvement of undergraduate’s mental and creative activities. Most 
importantly, in a study conducted by Kreisel (2003) reported that undergraduates themselves were highly ranked 
in using animations software, visual design and design software. Moreover, Sife et al. (2007) point out that any 
technological change in educational practice necessitates the development of positive user attitudes toward the 
new technology. 
  
A majority of the literature reviewed, directed towards a significant association between undergraduates positive 
attitudes and successful ICT integration. Rhoda and Gerald (2000) revealed that positive attitude towards ICT is 
widely recognized as a necessary condition for effective ICT use in learning. Moreover, for further support to the 
association between attitudes and the effective use of ICT, a study by Becta (2004) demonstrated that 
undergraduates’ negative attitudes served as a barrier towards their use of ICT in learning. Selwen(2003) 
believed that undergraduates attitude towards ICT is  influenced by several factors, and these factors could be 
unpredictable or  irregular among different HEIs. 
 
Ever since the integration of ICT into the educational sector, several studies have tried to explore factors that 
influence its successful implementation. Undergraduates’ attitudes, being a significant determinant, as noted 
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above, have gained significance in such studies. The attitudes of undergraduates towards the use of ICT in 
learning, in turn, depend on various factors (Khan, Hasan and Clement, 2012). In Kuwait, types of Universities, 
i.e., public or private, differ considerably in terms of their physical features, technological availability and 
advancements, policy implications, etc. These differences can further affect the attitudes of their undergraduates 
towards the use of ICT in their daily learning.  
 
Another factor has been arising with the appearance of different private universities in Kuwait; this factor is the 
language of learning. Since Arabic language consider being the first language for Kuwait, and it is adopted as the 
language of learning in public institutions in most of its departments, whereas the English language is popularly 
used as the basic language of learning in the private institutions. The inability of undergraduates to understand 
and fully adapt to English can severely hamper their e-learning process. This can further have an impact on their 
attitudes towards a particular technological change as well as to the use of ICT in their daily learning. 
 
Moreover, a crucial factor affecting undergraduates’ attitudes in HEIs is the ICT support that undergraduates 
receive at their respective universities. This support could be in the form of encouragement given by their tutors 
when using the technology. Another support is the extent of ICT availability at the institution that increases the 
usage of ICT by undergraduates.  
  
This paper aims to investigate the critical factors that influence undergraduates’ attitudes towards using ICT in 
learning at KHEIs. The study focused on three critical institutional factors, namely, the type of university, 
language of learning and the ICT support available. 
 
  RESEARCH QUESTIONS 

1. Does the type of university influence undergraduates’ attitudes towards using ICT at KHEIs? 
2. Does the language of learning influence undergraduate’s attitudes towards using ICT at KHEIs? 
3. Does the ICT support influence undergraduates’ attitudes towards using ICT at KHEIs? 

 
LITRETURE REVIEW 
Selim (2007) found that factors such as instructor & undergraduate characteristics, technology, and technical 
support are crucial determinants of the ICT success. Brummelhuis (1995) proposed that the researcher must 
identify influencing factors continually over the different phases of development since these variables are 
asserted to have a varying impact during all stages of innovation process of ICT usage in learning (cited in Agbo, 
2015).   
    
ICT usage in higher educational institutions, is concerned not only with the evolution in hardware and software, 
but also a wide range of extensions, such as actual accessibility to ICT, interactive learning, communication, 
instructional delivery enhancement, etc. (Dias & Atkinson, 2001). The present study has focused on the 
following three influential factors determining undergraduate’s attitudes towards ICT in learning, particularly in 
KHEIs. 
 
Type of university 
Kuwait’s Higher Educational sector comprises of private as well as public institutions. There have been studies 
that have shown that these two sectors differ drastically regarding their cultures, availability of ICT, quality of 
ICT, the language of learning, availability of internet for studying, etc. (Aldoub and Goodwin, 2007). They 
further claimed that the language of learning being Arabic in the public institutions, and English at the private 
ones, gives rise to varied attitudes in undergraduates towards their perceived advantages gained from ICT usage 
in their respective universities. 
 
Another significant difference between the two kinds of universities relates to undergraduates access to the 
internet at their home, and their resultant attitudes. This is majorly due to the restricted access at their place of 
study. In the private sector, it can be assumed that undergraduates have access to the Internet at their institutions 
as well as home, and thus their preferred way of accessing the e-learning materials is via the Internet or Web. 
However, in comparison, the public sector undergraduates prefer CD/DVD, external resources, and personal 
computers in the laboratory, due to lack of access to the internet or wireless network at the institution (Doub, 
Goodwin & Hunaiyyan, 2008). The difference that this varied access brings about is, in the attitudes of 
undergraduates due to the differences in ease of usage of ICT. 
 
Language of learning 
In the study conducted by Alkharang & Ghinea (2013), among the higher educational undergraduates , the 
authors found out that 60% of their interviewees reported Language barriers as the most discouraging factor for 
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adopting ICT in their everyday learning. They further stated that English being the only language adopted for 
any e-content, serves as a significant barrier. Ali & Magalhaes (2008) also identified the language of learning, 
being a major hindrance to the adoption of the technology in its most benign form by the undergraduates. 
Bernárdez (2003) recognized language problems as a personal issue in the adoption of ICT, along with time 
management issues, and undergraduates’ attitude towards learning styles or preferences. 
 
It is interesting to note the study findings of Doub, Goodwin & Hunaiyyan (2008), among the undergraduates at 
College of Business Studies (CBS), a government institution, and the Gulf University for Science and 
Technology (GUST), a private institution, for the effect of language of learning on the undergraduates’ attitudes 
towards ICT. The results reported that 50% of undergraduates at the public institution supported the adoption of 
ICT, only if it was available in Arabic, their first language. 
 
ICT support 
The ICT support provided to undergraduates during their learning in HEIs consider an important factor for the 
success of ICT during its implementation in Higher Education institutions. According to Warschauer (1998), 
tutors occupy a top position in enhancing undergraduates’ motivation (Liu, 2009). Poor preparation, poor 
instructor awareness and training in using e-learning facilities, availability of fewer connections, slow 
downloads, etc. can affect the use of e-learning services, and eventually discourage undergraduates  from using 
e-learning (Doub, Goodwin, & Hunaiyyan, 2008).  
 
Hence, it has rightly been argued that adequate technical support is an important part of the implementation and 
integration of ICT in an education system (Rhema et al., 2013; Sife et al., 2007). Various literatures have brought 
forward numerous of ICT support which affects the undergraduates’ interests and attitudes towards incorporating 
ICT in their learning. Rhema & Miliszewska (2010), in their study, reported that the Libyan higher institutions 
lack the access to adequate network facilities. Also, the study revealed that technical support was almost 
unavailable, resulting in delays in installation, operation, and maintenance of equipment. The authors argued that 
these hindrances regarding the ICT support severely discouraged undergraduates to use ICT  in learning at their 
universities. 
 
A few studies have also indicated that the above mentioned three influential factors can be inter-related. The 
study conducted by Liu (2009), as opposed to its earlier studies, found out no correlation between the ICT 
competence and the respective attitudes of the undergraduates. The explanation put forward by the author, who 
pointed out that to test this relationship, it is a must to consider the effect of the language of learning, rather than 
a mere involvement of level of technological adoption, in the first place. Moreover, Rhema et al. (2013) in their 
study on Libyan HEIs, found that the reason for a limited use of educational software within institutions was the 
non-availability of products in the market using Arabic as their language of learning. 
 
RESEARCH METHODOLOY 
The study was carried out in Kuwait universities, one public university and one private university. The sample of 
the study consists of a total of 717 undergraduates from the first year and final year of study, the sample was 
collected from three different academic departments of both universities, and they are the department of 
Computer science, the department of computer Engineering and Administration science department.  Mixed 
method was used for the data collection, quantitative and quantitative approaches were applied for data 
gathering. A structured questionnaire was distributed to the sample, and only 717 were completed and delivered. 
Moreover, 17 participants from the same sample accepted to be interviewed. The distributed questionnaire was 
constructed on the basis of previous ICT literature, this study had benefited from Edmunds, Thorp and Conole 
(2012) and Davis (1986) studies by adapting some of their questions to fit the study objectives.  
 
The questionnaire of the study was constructed in to two parts; the first part consists of demographic questions 
about type of university, the main language of learning and the ICT support received. Part two of questionnaire 
consists of 20 paragraphs related to TAM variables and the attitude variable. For measuring the attitude, a 5-
point Likert scale was used to give participants the choice to select one answer for each paragraph (McLeod, 
2008). Moreover, to ensure the reliability and the consistency of the constructed questionnaire before conducting 
the actual study, Cronbach’s Alpha was measured and showed .941 which is acceptable. 
 
TECHNOLOGY ACCAPTANCE MODEL (TAM) 
Technology Acceptance Model (TAM) was used to reveal individual's attitudes and their actual use of 
technology [see Figure 1]. It is used to provide an explanation of the determinants of computer acceptance that is 
Due to the ability and simplicity of the framework for understanding individual’s attitudes towards technology.  
TAM and its extensions have been widely used in numerous researches conducted on ICT (King and He, 2006).  
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Therefore, the original TAM model was chosen as the basic framework for the present study, as each of its 
components is similar to what is aimed at in the study undertaken. However, the factors investigated to their 
relation to undergraduates’ attitudes towards the use of ICT, considered the external factors of TAM in this study. 
 

 
Figure 1: Technology Acceptance Model (TAM), Davis (1986) 

 
RESULTS 
The quantitative data gathered from the sample of the study at both private and public KHEIs have been 
tabulated and analysed. Also the qualitative data obtained from the interviews with undergraduates was analysed 
using the NVIVO software. It is noted that the results obtained from both the quantitative and qualitative 
analysis are in sync with each other. 
  
Type of university factor 
To understand whether the type of university influences the undergraduates’ attitudes towards using ICT at 
KHEIs, T-test has been used to analyse the responses of undergraduates of both universities (private and public). 
Table 1 shows the means and standard deviations of the responses of undergraduates.  According to the results, 
all T values appear significant at the level α < 0.01. However, undergraduates of public university have a higher 
means as compared to the private counterparts, with respect to usefulness, ease of use and general attitude 
towards ICT learning.  
 

Table 1: Means and standard deviations of the   participants’ responses towards ICT  

Content of the attitude )n=457( public )n=260 (private T P value Mean SD Mean SD 
Ease of use 4.37 0.51 4.25 0.56 2.832 0.005 
Usefulness 4.31 0.55 4.16 0.65 3.427 0.001 

General attitudes 4.34 0.49 4.21 0.57 3.366 0.001 
 
Language of learning factor 
To understand whether the language of learning influences the undergraduate’s  attitudes towards using ICT at 
KHEIs or not, the means and standard deviations of the responses of undergraduates  from both public and 
private universities to using ICT were analysed with regard to the different languages of study The mean of 
participants’ responses from amongst undergraduates  at both universities studying through the medium of the 
English language to the ‘ease of use’, ‘usefulness’ and ‘general attitudes’ is higher than for the responses of those 
studying in  both Arabic and English in both universities [see Table 2].   

 
Table 2: Means and standard deviations of participants’ responses towards ICT, regarding differences in the 

language of learning 

Content of attitudes 

Arabic (n = 17) English (n = 431) Arabic & English 
(n = 269) 

pubic 
)n = 13( 

private 
)n = 4( 

public 
)n = 212( 

private 
)n = 219( 

public 
)n = 232( 

Private 
)n = 37( 

M SD M SD M SD M SD M SD M SD 
Ease of use 4.21 0.54 4.45 0.47 4.39 0.51 4.29 0.53 4.36 0.51 4.05 0.71 
Usefulness 3.96 0.77 4.03 0.67 4.34 0.54 4.19 0.62 4.31 0.54 3.93 0.80 
General attitudes 4.09 0.64 4.24 0.43 4.36 0.49 4.24 0.53 4.34 0.49 3.99 0.73 

 
ICT support factor 

External 
Factors 

Actual 
System 
Use 

Attitude 
towards 
Using 

Perceived 
Usefulness 

Perceived 
Ease of Use 
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 To understand whether the ICT support influences the undergraduate’s  attitudes towards using ICT at KHEIs or 
not, the means and standard deviations of the responses of undergraduates  from both public and private 
universities towards using ICT, and towards the component of attitudes were calculated with regard to 
differences in ICT support, as shown in Table 4. The mean of participants’ responses from undergraduates at the 
public university to ‘usefulness’, ‘ease of use’, and ‘general attitudes’ is higher than for the responses from the 
private university undergraduates. Table 3 shows the results of analysing this question. 
 

Table 3: Means and standard deviations of participants’ responses towards ICT, regarding differences in ICT 
support 

Content 
of 

attitude 

AgreeStrongly agree - 
(n = 515)   

Neutral 
(n = 119) 

Disagree - Strongly disagree 
( n = 83) 

KU 
)n= 330( 

AUK 
n=185)( 

Total 
(n =515) 

KU 
)n = 57( 

AUK 
)n = 62( 

Total 
(n =119) 

KU 
)n=70( 

AUK 
)n=13( 

Total 
(n= 83) 

M S
D M S

D M S
D M S

D M S
D M S

D M S
D M S

D M SD 

Ease of 
use 

4.
43 

0.
46 

4.
32 

0.
51 

4.
39 

0.
47 

4.
24 

0.
56 

4.
14 

0.
60 

4.
19 

0.
58 

4.
19 

0.
64 

3.
82 

0.
78 

4.
14 

0.6
7 

Usefuln
ess 

4.
37 

0.
50 

4.
23 

0.
61 

4.
32 

0.
55 

4.
19 

0.
58 

4.
03 

0.
69 

4.
10 

0.
64 

4.
13 

0.
69 

3.
69 

0.
73 

4.
06 

0.7
1 

General 
attitude 

4.
40 

0.
44 

4.
28 

0.
53 

4.
36 

0.
48 

4.
22 

0.
53 

4.
08 

0.
60 

4.
15 

0.
57 

4.
16 

0.
64 

3.
76 

0.
71 

4.
09 

0.6
6 

 
DISCUSSION 
The discussion section elaborately presents the entire study. The focus of this study is to identify the critical 
factors that influence undergraduate’s attitudes towards using ICT in learning at Kuwait Higher Education 
Institutions (KHEIs).  
 
Impact of type of university factor on undergraduates attitudes towards ICT  
 As per the results, there is a significant difference between the attitude of undergraduates of private university 
towards ICT and the attitudes of undergraduates of public university towards ICT. The average general attitudes, 
ease of use and usefulness towards using ICT amongst undergraduates at the public university amounted to 4.34, 
4.37 and 4.31 respectively. On the other hand, the average of general attitudes of the ease of use and usefulness 
factors for undergraduates at the private university amounted to 4.21, 4.25 and 4.16 respectively. This indicates 
that the undergraduates ' attitudes at the public university towards using ICT are strongly positive than those at 
the private university. When projected onto the TAM framework, the results related to this question harmonize 
with what has been expected. Also, the qualitative results obtained from the interviews with the undergraduates 
of both the universities, it was observed that all the undergraduates agreed on the usefulness of ICT. The results 
also indicated that the public university conducted training courses and workshops by implementing ICT in 
learning processes. This encouraged the undergraduates and facilitated their positive attitude towards using ICT. 
 
 Selwyn, Potter & Cranmer (2009) stated in their research that undergraduates ' attitudes towards using ICT is 
highly influenced by school’s authority and provisions adopted by them. Their study revealed that the 
educational use of ICT depends on the nature of schools. The results of the current study is consistent with the 
previous researches as it is discovered here, that the usage of ICT is promoted in the public universities and not 
in the private universities in Kuwait that affects the attitude of undergraduates .  
 
Impact of language of learning factor on undergraduates attitudes towards ICT 
As per the results, it is observed that the language of study has a positive impact on the undergraduates’ attitudes 
towards using ICT. It is found that the undergraduates (of both public and private) learning through English 
language alone have more positive attitude towards using ICT than those undergraduates studying Arabic or both 
the languages. The most positive mean value of general attitudes, ease of use and usefulness are for 
undergraduates studying English at the public university.  As for the qualitative analysis, the results indicated 
that undergraduates do not consider the English language as a barrier to using ICT in their studies. Also, it was 
observed that using ICT for educational purposes enhanced the language skills of the undergraduates of both the 
universities. 
  
According to Doub, Goodwin & Hunaiyyan (2008) conducted their research to understand the role of language 
in the usage of ICT among the undergraduates. The study revealed that 50% of the undergraduates supported the 
adoption of ICT, only if it is made available to them in Arabic, their first language. Hoque and Alam (2010) 
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stated that the international language of ICT is English. Therefore, the lack of skills in this language amongst 
undergraduates is considered as an obstacle to the use of ICT in learning. The results of the current study are 
consistent with the previous studies as English language is considered as the international language of ICT which 
affects the attitudes of undergraduates in the positive way or negative way, depending upon the language 
knowledge of the undergraduates.  
 
Impact of ICT support factor on undergraduates attitudes towards ICT 
As per the results, it is observed that ICT support factor has a positive impact on the undergraduates ' attitudes 
towards using ICT in learning. The mean value of undergraduate’s  (of public university) “agreement” with 
respect to ICT support and its influence on their general attitudes, ease of use and usefulness were found to be 
4.40, 4.43 and 4.37 respectively which is the highest as compared to “disagreement” and “neutral”. In case of 
undergraduates of private university, the mean value of “agreement” was the highest. The results clearly indicate 
that the attitudes of individuals are influenced by the ICT support which is in alignment with the TAM 
framework. Also, the interviews indicated that the public university undergraduates received support for ICT use 
from the tutors and their friends within the university. With respect to the private university undergraduates, the 
results indicated that undergraduates receive limited ICT support from their tutors and communicate with them 
solely via the university email service, and then only during working hours.  
 
According to Fu (2013) and Selwyn, Potter & Cranmer (2009), ICT support from educational institutes is the 
most significant and fundamental external factors in influencing undergraduates attitudes and their use of ICT in 
learning. The attitudes of tutors and their beliefs on ICT use highly impacts the attitudes of undergraduates. The 
support factor provided from the tutors as well as parents highly contributes to the formation of positive attitudes 
of undergraduates towards using ICT. As the results of this study are in alignment with the discoveries of 
previous studies, the implications of this research are justified. 
 
CONCLUSSION 
 The integration of ICT in education is considered as an asset for encouraging technological growth. Its use not 
only changes the traditional ways of teaching, but also requires tutors to be more creative in adapting and 
customizing their own teaching materials and strategies for encouraging undergraduates to adapt this new form 
of learning. The success of ICT in any learning institution including the KHEIs depends on the attitudes of 
undergraduates towards using ICT in their daily learning process. For this purpose, it is essential to understand 
that what factors may influence the usage of ICT among the undergraduates. In this paper, the factors such as the 
type of universities, the language of study and the ICT support have been explored in the higher education 
institutions of Kuwait.  
 
TAM model is used as the framework of this study to critically investigate undergraduate’s attitudes towards the 
use of ICT in daily learning. To examine these factors, quantitative and qualitative data was collected from the 
undergraduates of KHEIs and then analysed by using SPSS software.  
 
The study helped in understanding the position of ICT in learning at both public and private KHEIs. The results 
indicate that all factors examined have a strong impact on undergraduate’s attitudes towards and undergraduates 
use of ICT tools in learning. Apart from that, these results helped in generating a new model regarding the use of 
ICT in KHEIs. 
 
 The model portrays a clear perspective of the ICT position and its application to undergraduates ’ learning at 
both private and public universities in Kuwait, as well as showing the important factors that influence 
undergraduates ’ attitudes towards using ICT during their university studies, see [Figure 2]. 
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Figure 2: Suggested model for ICT use in KHEIs 

  
The above Figure shows the important factors that emerged from the study concerning influences on 
undergraduates ’ attitudes towards using ICT in their daily learning at KHEIs. The model retains the basic 
structure of Davis’s (1986) model (external factors, PU of ICT, PEOU of ICT, Attitudes towards ICT). In 
addition, the model adds other factors the emerged from the qualitative results, such as peer learning and 
developing language skills as the factors to motivate the use of ICT among the undergraduates. It was evident 
through this research that peer learning has a significant role in improving undergraduates attitudes towards ICT.  
 
 Therefore, this study proposes facilitating ICT facilities and services through which peer learning is feasible. 
Also, the current study makes a significant contribution that might concern the tutors and educators at KHEIs in 
providing their undergraduates with a better education and learning through improving undergraduates’ English 
skills. The analysis of the current research indicated that using the English version of ICTs (e.g. software 
applications) in undergraduates’ daily learning has helped them to develop their English language skills. It is 
suggested that universities should focus on these two aspects in integrating this modern technology with 
education and alleviate the success of the undergraduates. 
 
RECOMENDATION 
Based on the above results and conclusions of this research paper, different factors were found to influence 
undergraduates’ attitudes towards using ICT in their daily learning. Apart from the suggested model, following 
are the few recommendations that might improve the position of ICT in learning at KHEIs: 
 

1. The peer learning factor amongst undergraduates should be reinforced, providing ICT facilities and an 
environment equipped with modern ICT, where undergraduates can exchange their experiences, skills 
and ICT activities at both the universities (public and private). 

2. Tutors in the public university in Kuwait should encourage their undergraduates to use ICT in their 
English language version to enhance their language skills. 

3. The tutors at both the universities in Kuwait should be motivated to use ICT in undergraduates’ 
learning, by providing them with training sessions and workshops on the use of ICTs. This will develop 
their experience and skills in ICT, and they will feel more confident in utilising them for 
undergraduates’ learning. 

4. An important lesson for the institutions/decision makers is that they must lay emphasis on the cultural 
specifications as well as the primary language followed, in their particular institutions, rather than just 
adopting a standard e-learning adoption framework. 
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ABSTRACT 
Mobile learning (M-learning) has become a popular topic in educational research, in previous research there 
have been many studies on attitude to M-learning directed towards staff, parents and students; however, limited 
research has focused on the comparison between teachers and students in the context of creative engineering and 
their respective opinions on issues of M-learning (iPad-based), comparing with other stakeholders’ opinions. The 
study investigates the integration of iPad-based M-learning into a creative engineering module in a secondary 
school in England, applying a problem-based learning pedagogy. By using a case study approach involving semi-
structure interviews, group interviews, and observation, the research participants, this research found that all of 
whom were involved in the creative engineering module, have a relatively objective and rational opinion of the 
affordance of the iPad, and the teachers were generally positive about the benefits of iPad-based M-learning in 
terms of discussing how it has changed learning as a whole. The results also challenge previous claims that the 
outcomes of M-learning are difficult to assess, thereby advocating a case-to-case assessment of the outcomes of 
M-learning. Some limitations of iPad-based M-learning were first discovered. The school’s iPad policy 
integrates building of an online platform, evaluating teachers’ belief in iPad-based M-learning and the 
expectations of students, irregular teacher-student communication, teachers’ and students’ self-training to 
facilitate iPad-based M-learning. However, the formal training in iPad use provided by the school was not well 
thought of by the research participants. 
 
Keywords: ipad-based mobile learning, creative engineering, secondary school pedagogy 
        
Abbreviations：M-learning (mobile learning); PBL (problem-based learning); CE (creative engineering); CE 
students (creative engineering students); T1 (teacher 1); T2 (teacher 2); T3 (teacher 3) 
 
INTRODUCTION 
This study compares how stakeholders think of iPad-based mobile learning (M-learning) is incorporated into a 
creative engineering (CE) module in a secondary school in England. M-learning, due to the advent of different 
kinds of mobile devices and their attractive and futuristic affordances, has attained popularity in education 
(Brand et al., 2011). In particular, the introduction of the iPad, by adding new functionalities to mobile devices, 
has reinvigorated scholars’ and educators’ interest in M-learning (Kinash, 2011). Indeed, many schools in 
different locations worldwide have started to pilot iPad use for teaching and learning, prompting many studies 
that are focused on the potential benefits of iPad-based M-learning.  
 
In general it has been found that people exhibit a positive attitude towards iPad-based M-learning (Melhuish and 
Falloon, 2010). However, behind this trend favouring the iPad, there are questions over the compatibility of 
iPad-based M-learning, the genuine nature of its efficacy, and its so-called power to transform learning 
(Cochrane, Narayan and Oldfield, 2013). These doubts, as they relate to iPad-based M-learning and the pursuit 
of a futuristic ethos, adoption of new functions, and the potential benefits they represent are carefully considered 
in this dissertation. It also investigates the way in which iPad technology can bolster interest in those subjects 
that have previously been problematic to teach; in this case, specifically creative engineering. 
 
LITERATURE REVIEW 
Mobile learning  
Following the advent of digital mobile devices, such as the iPod, iPhone and PDAs, and particularly with the 
increasing popularity of tablet computers such as the iPad, mobile technology is having profound influences on 
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peoples’ lives (Attewell, 2005). The iPad achieved record sales of “twenty five million units…within the first 
fourteen months (of its inception)” (Jobs, 2011 cited in Oldfield and Herrington, 2012, p.1). This figure 
emphasises its impact on the use of mobile devices and their role in future living (Garcia, 2011). In the field of 
education, mobile technology is referred to using the buzzword ‘mobile learning’, which is normally abbreviated 
to M-learning (Brand et al., 2011). Increasingly academics and other interested parties are exploring the potential 
benefits of M-learning as a favoured and modernising approach to education (Kinash, 2011). According to 
Jardine, Clifford and Friesen (2008), because of its unique qualities, M-learning is emerging as best practice for 
teaching and learning; although concerns over its uses are still expressed in some circles.  
 
Definitions of M-learning vary in accordance with different perspectives. Generally speaking, there are four 
strands that define M-learning: focusing on technology, focusing on changes in learning and teaching brought 
about by improved mobility, blended types focusing on both technology and changes in teaching and learning, 
and a purely behavioural description. In reference to the former, Beetham and Sharpe (2007) cited in Brand et al. 
(2011, p.169) defined M-learning as “technology driven, miniature and portable and as facilitating connected 
classroom learning”. Similarly, Wang, Wu and Wang (2009, p.99) defined M-learning as teaching when “content 
is received through wireless internet and palm-sized computers, and thus M-learning usage can be considered to 
be a natural extension of computer use”. Based on the aspects of changing in learning and teaching, Motiwalla 
(2007) defined M-learning as a strategy that empowers learners by delivering learning anywhere at any time. 
Sharples et al. (2007, p.225) defined M-learning as “the process of coming to know through conversation across 
multiple contexts amongst people and personal interactive technologies”. Similarly, Melhuish and Falloon (2010, 
p.3) claimed the primary characteristic of M-learning to be “just-in-time, situated learning, mediated through 
digital technology in response to the needs of the users”, which also symbolises a change in learning and 
teaching. With regard to the blended type, Kinash (2011, p.56) described M-learning as “a portable process of 
teaching and study using internet-connected devices such as laptops, tablets and smart phones”. The fourth 
categorisation, the purely behavioural element, is reflected here: “M-learning means that students are tweeting 
questions, searching expert opinion, voting and ranking, viewing demonstrations, visually mind mapping and 
constructing and sharing expressions of their ideas in formats such as animations and movies” (Kinash, 2011, 
p.57). However, it is advisable for researchers to treat all definitions of M-learning cautiously, because it is an 
evolving and multi-faceted area.  
 
Affordance and features of iPad-based M-learning 
The iPad shares many similarities with smart phones, laptops, and e-readers (Melhuish and Falloon, 2010). 
However, it is an outstanding example of these. Unlike the normal smart phone, which people hold in their hands, 
or the laptop, which can be heavy and has an upright screen, the iPad is a light weight gadget as flat as a piece of 
paper and as thin as the diameter of a pencil. Thus, users can hold it, put it on a table, or stand it using a cover. It 
is described by Wray (2011, p.2) as “more of an extension of one’s body rather than a separate machine”. 
Therefore, users often keep it close at all times, similar to their mobile phones. He also pointed out that due to 
the streamlined design of the iPad, schools find it easier to store than a desktop computer, and can therefore fully 
utilise the device (ibid).  
 
The iPad has a large and flexible touch screen, which can be used as an e-reader, but has more expansive colour 
and functionality. Therefore, at some institutes, students are starting to use the iPad instead of paper books and 
journals (Cochrane, Narayan and Oldfield, 2013). Most importantly, the wide screen design makes it possible for 
a group of 3-4 people to watch at the same time, fulfilling classroom needs (Li, 2012). iPad’s touch screen 
facilitates straight forward user control, and Wray (2011, p.3) has claimed that “controlling iPad with direct 
touch from the user makes such use a different, involving and pleasing activity”. The iPad also has its own 
unique operating system, the desktop Operating system (OS) which, according to Wray (2011) extends battery 
life. Therefore, it can to a large extent satisfy the demands of schools and users by outperforming the common 
laptop.  
 
Most important of all, the iPad combines many gadgets with different functions. An iPad can function as an e-
reader, a camera, a computer, a voice recorder, a drawing pad, an Mp3 player, and a port to the Wifi or 3G 
network. Therefore, according to Wray (2011, p.5), upon adoption of the iPad “educational organisations no 
longer need ICT suites” and due to its user-friendly design, “it could also be the start of a large reduction in the 
role of the technician in providing the technical support many schools need with their technology”. All these 
affordances of the iPad contribute to its popularity, as do the accessibility to applications (apps) using the device. 
 
 iPad Apps  
Customised apps are one of the core affordances of the iPad. According to Brand et al. (2011), the number of 
apps for use with the iPad and other similar products is increasing. Not only is Apple specifically writing apps 
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programs for iPad and its other mobile devices (Wray, 2011), but also textbook publishers and learning 
management system firms (Brand et al., 2011) are producing apps. This is a reflection of Melhuish and Falloon’s 
(2010, cited in Naace, 2011) concept of effective apps: “they must be pedagogically sound in their design”. 
However, in terms of other descriptions of good apps, Melhuish and Falloon (2010 cited in Naace, 2011) note 
that they “foster interactions that are grounded ... in M-learning theory, rather than focusing solely on content, 
engagement or edutainment” (ibid); but there is not much research or evaluation. Generally speaking, at present 
there is significant scope for further development of iPad apps, particularly for educational purposes. Wray 
(2011) stressed that it is necessary for educationalists working together with apps developers to produce better 
apps.  
 
Training and support of iPad-based M-learning 
The affordances of iPad based M-learning have been discussed. As has been stated above, the objective 
assessment of the affordance of mobile devices is essential when availing learners of potential opportunities 
(Melhuish and Falloon, 2010). Furthermore, how much and to what extent the affordances of an M-learning 
device are understood by practitioners determines the extent to which they are used in learning and teaching 
(Churchill, Fox and King, 2012). However, there are thousands of apps as well as different functions associated 
with mobile devices; thus, teachers can become confused about how best to select and apply these specific 
affordances in their classes (Wakefield and Smith, 2012). As the iPad and other similar devices are multi-
functional and desirable gadgets, they contain features that can distract students (Morris, Ramsay and Chauhan, 
2012). It should not be assumed that because the students are digitally aware, they are able to make use of the 
educational affordances of the device. Thus, relevant training to support iPad-based M-learning is essential. 
 
Furthermore, according to Wakefield and Smith (2012), the solution to teachers being unprepared to use the 
device and its affordances is to instigate teacher training programs. Similarly, Morris, Ramsay and Chauhan 
(2012) suggest that encouragement to use mobile devices should also be given by training students in schools. 
However, neither group of authors mentions the importance of communication between teachers and students, 
and between teachers when dealing with affordances. Nor do the authors mention the importance of teachers and 
students’ engaging in M-learning self-development. Churchill (2005) claimed that teachers’ use of technology is 
largely influenced by their own private theories. Different teachers using the same device and apps may engage 
in different practices. Similarly, students always surprise their teachers by making “extensive use of some 
technologies to support their studies and virtual learning environment, often beyond their university’s 
expectation” (Morris, Ramsay and Chauhan, 2012, p.98). Therefore, we might expect that through 
communication and sharing ideas teachers and students would be successful at acquiring M-learning knowledge 
and developing new methods for use.  
 
When using iPad based M-learning, unique challenges related to the iPad emerge. One of these is the support 
offered in schools, for example, whether Wifi is widely accessible in school (Garcia, 2011). Another problem 
relates to ownership of the device. According to Traxler (2010), the iPad is intended to be a personal device, the 
effect of which would only be realised as optimum when each person has one (Naace, 2011). Until now, many 
researchers have conducted studies in schools which have a limited number of iPads for students to borrow, or 
who only use them occasionally in class (Kinash, 2011). 
 
Research rationales and research questions 
In previous research there have been many studies on attitude to M-learning directed towards staff, parents and 
students; however, limited research has focused on the comparison between teachers and students in the context 
of creative engineering and their respective opinions on issues of M-learning (iPad-based), and other 
stakeholders. Such a comparison, therefore, might raise new issues that have not been previously discussed. It 
has been discussed that the incorporation of M-learning into pedagogy is sometimes confined by standardised 
exams and the traditional curriculum; however, in the case study at the centre of this research, the CE class 
observed consists of students who are not studying to pass exams, and for whom the curriculum is brand new. 
Furthermore, the pedagogy of CE is problem-based learning, and there is minimal research combining a 
problem-based learning pedagogy and iPad-based M-learning. Thus, enquiring about how M-learning (iPad-
based) is incorporated into CE pedagogy should to some extent contribute to both M-learning theory and 
engineering education.  
 
This study will investigate how teachers and students were trained and self-trained before using iPads in class. It 
will also investigate whether there was any teacher-teacher or teacher-student communication focusing on the 
affordance of the iPad. Meanwhile, it is necessary to know how school A supports iPad-based M-learning in 
terms of policies, hardware and relative facilities.  



 
TOJET: The Turkish Online Journal of Educational Technology – April 2017, volume 16 issue 2 

 

Copyright © The Turkish Online Journal of Educational Technology 
46 

 In order to solve the rationales produced in the literature, the following research questions have been created: 
What do stakeholders think are the advantages of ipad-based M-learning? To what extent do the stakeholders 
think iPad-based M-learning or grades? To what extent do stakeholders think the improved outcomes for the 
students could be assessed? Can the iPad transform learning and is it just another learning resource? How were 
creative engineering teachers and students trained and supported in the use of iPad-based M-learning? 
 
RESEARCH METHODOLOGY 
In order to answer the research questions, the researcher designed a case study. Semi-structured interviews and 
group interviews were respectively set for CE teachers and student. Semi-structured interviews share both the 
flexibility of unstructured interview and the organisation and consistency of a structured one (Newby, 2010). 
Flexibility is demonstrated when the researcher feels the need to explore a certain point by asking follow up 
questions (Newby, 2010; Robson, 2011). In the current study, if interviewees are asked about how they use iPads 
in CE, they are likely to mention certain apps or functions. Therefore, the flexibility of a semi-structured 
interview may help to attain a clearer picture of CE students’ and teachers’ practices, as it allows for follow-up 
questions. Group interviews are time-saving by nature, and when conducted carefully are unlikely to damage 
data gathering, due to their respect for the integrity of each participant’s opinions (Cohen et al., 2011). In the 
current study, the group interview choice was made predominantly on the grounds of the busy schedules of both 
the teachers and the individual students. Furthermore, group interviews are structured according to defined topics 
(Gillham, 2005). Putting groups of interviewees together to discuss research topics in a certain structured order is 
helpful when organising data. A group interview will enable and encourage interviewees to cross-check each 
other’s comments while at the same time complementing and inspiring one another (Newby, 2010). It is hoped 
that this process will result in a more in-depth answer and therefore a more abundant data store (Arksey and 
Knight, 1999). 
 
Non-participatory observation, to be more specific, the “inactive and known” (researcher merely standing aside 
and not join the activities of participants) (Newby, 2010, p.367) is used herein. According to Frank (1999, p.82), 
in a familiar environment, the researcher is prone to miss “hidden” or “invisible” information, and the 
involvement of a researcher may influence his or her judgment of the context. Therefore, engaging in active and 
known non-participatory observation may enable the researcher to see the researched issue from a different 
perspective to insiders; to focus on observing participants’ behaviours; to distinguish whether their behaviours 
are similar to what they have described, or whether a new phenomenon emerges (Newby, 2010).  
 
Nominated sampling was used when choosing interview participants at school A. According to Morse (2004, 
p.885), “nominated sampling… is particular useful when groups are hard to identify or may not volunteer or 
respond to a notice advertising for participants”. The main reason for using nominated sampling was that it was 
difficult to contact the CE teachers and students as a visitor. Another reason was that due to the teachers and 
students all having tight schedules, nominating particular people to participate in interviews at particular times 
was beneficial for school management as well as for the participants. Recommended by the principle of this 
school, three teachers teaching creative engineering were summoned; a cohort of ten CE students were arranged 
by their teachers to participate a group interview, and the students were all had been using iPad to study creative 
engineering for more than a academic year; furthermore, another group of four who was about to participate the 
CE in the next academic semester was also chosen for the purpose of comparison. The research data was 
collected using a voice recorder for interviews, and for observations with field notes. Respondent triangulation 
was also used in this research to assure the research validity by ‘comparing many sources of evidence in order to 
determine the accuracy of information’ (Bush, 2012 p.84), which means making enquiries about different 
participants and consistently asking the same questions (McFee, 1992). In this research, the teachers and students 
were asked similar questions in a structured order. Thematic coding was achieved using Nvivo 9 to analyse the 
qualitative data. The data collected for this research was gathered and organised according to the research 
question it pertained to.  
 
FINDINGS 
What do they think are the advantages of iPad-based M-learning? 
T1, T2, T3 and the CE students gave some similar opinions when defining the advantages of the iPad, for 
example the advantage of gaining “independence”; however, in their perspectives on other issues were diverse. 
In addition to the direct participants in the CE module, a group of pre-CE students who had not yet been enrolled 
in CE were also interviewed; their opinions offered a contrast to those of other CE members. The data is 
organised according to participant type in themes.  
 
T1 considered two different perspectives when answering the question: the benefits to students’ abilities and 
those to practical study. T1 concluded, when asked about the advantages the iPad brought to enhance CE 
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students’ ability, that “it’s building their resilience, their problem-solving [skills], their independence, [and] their 
creativity”. He particularly emphasised students’ increased independence to be the product of “the combination 
of the problem based learning and the mobile technologies”, which “is allowing them to work and think more 
independently”. Moreover, he also gave some examples of the advantages of iPad in terms of practicality, for 
instance, “flexibility and the whole range of different applications it’s got”. He also said “they can almost work 
electronically and faster but also it’s giving them immediately access to the internet and information research” 
and “they can go straight on maybe to YouTube and find a tutorial”. Therefore, from the above quotation, it can 
be concluded that T1 believes the advantages to be flexibility, speed, supportive, accessible online content and 
the support of apps. 
 
In addition to independence, T2 pointed to the modernity of the iPad as an advantage, saying that 
“[As] we’re doing a creative engineering course you’d like to think that what we’re doing is quite futuristic… 
the ethos of the course is creative engineering, we’re meant to be creative and we are when we use the apps… 
we’re talking about current developments in technology and you can’t get any more current than this [the iPad]”; 
“it fits nicely with what the remit of the course is.”  
 
Furthermore, he also mentioned convenience, stating this is due to “the ease of use basically . . . it’s easier to 
give feedback on work because the work comes in and is delivered straight to your iPad so there’s no chasing 
work around as it were.” In contrast, T2 stressed the advantages of the iPad in bringing an up-to-date and 
futuristic quality to the CE module, also mentioning the practical value of the iPad in terms of convenience. 
Interestingly, T3’s ideas also differed from those of T2. Aside from citing “independence”, he stressed mobile, 
collaborative and supportive elements as the advantages of the iPad. He said:  
 
“We feel that it’s a little bit more mobile. So that rather than going to a classroom, booking a classroom and 
having all of the students log on to find various things that they would need IT for they can use that as they’re 
moving around”.  
 
He then added, “I’d say pace to work collaborative learning where they can be more collaborative with the 
sending of things, with the working of things, working together, are the main reasons why we use”, and claimed 
that “they all work on different projects and I can’t be an expert in every single part of engineering, I’m not an 
engineer”. From T3’s quotations, it seems that he was considering the advantages at a more practical level. 
 
In terms of current CE students, it is interesting that they also expressed independence as an advantage of the 
iPad, in that they valued “the management side of it is you can choose what you do, like you can choose the 
certain apps that you want to use for the research and stuff”. “Speed” is another word extracted from their 
responses: “I think one of the main aspects is probably the speed” and “it’s quicker to do it on an iPad than a PC”. 
Furthermore, “more apps, more choices” is also an advantage mentioned by the CE students:  
“You’ve got a lot more technology that you can actually use like the apps allows you to do stuff that you 
wouldn’t be able to do on the computer”; “the apps are a lot better than the actual computer systems because it 
allows you to get a lot more on iPad” and “you can choose different apps for education.”  
 
From the transcripts, it can be seen that the CE students enjoy the inherent affordances of the iPad, such as speed 
and supporting apps, which is understandable when recalling that they were designing a racing car using an app 
called Wind tunnel, thereby engaging in engineering research. The strong and diverse apps indeed offer the 
students the techniques they require, along with fast access to the internet and any apps or functions associated 
with the gadget.  
 
There was also a group interview with a number of students not yet enrolled in the CE module. Their answers to 
the question differed from those of those learners currently on the CE course. Although there were some 
similarities, for example, the advantages of speed, “you can look up stuff easier than going on a computer”; and 
convenience, “you can like directly quote things as well” and “if you’ve done some work at home then you can 
just put it on your tablet or your iPad and then you can bring it in and you can access it at school as well without 
having to do drop box or anything like that or Google plus”. Mobility was also mentioned: “it’s more portable” 
and “it’s lighter as well than a big textbook.” 
 
Yet what distinguished these students from those doing CE were the advantages they mentioned: multi-
functional, learning being easier and more fun. Firstly, they mentioned multi-functional as an advantage: “it’s 
also like if you’re in the other classrooms then you don’t have to book a computer suite.” Their viewpoints 
seemed to confirm that the iPad could replace the entire computer suite in future. However, in real CE studies, 
on many occasions, the functions of the iPad were found not to match a computer. For example, in the follow-up 
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interview with T1, he indicated that “they [students] have to do the programming in the Mac Book, the iPad 
can’t affect the programming”; the CE students also said “they’re [iPads] not as precise as computers because 
you have the mouse and like you can do better.” Therefore, from the perspective of those involved with CE, the 
iPad is not perfect and should sometimes be used only in cooperation with other materials. Additionally, the pre-
CE students seemed certain that the iPad would make learning fun: “students are more enthusiastic about it and 
when you can bring something they’re interested about and combine it with learning then you get like better 
results” and “people are always bored if teachers hand out textbooks and you immediately textbook, urgh, I’m 
not doing this lesson. But is you can just use you iPad and your tablet then it’s their own stuff”. Whereas, in 
comparison, to the CE students, the second group of students’ answers seems light-hearted and not objective or 
rational. This difference could be due to the CE students being involved in the engineering work through design, 
research or experiments, and it is very likely they have more opportunities in evaluating some functions of the 
iPad and making comparisons with other techniques after experiencing both. Generally speaking, the 
interpretation of the advantages of the iPad relates to the roles of the people involved and the ways in which they 
use it. 
 
To what extent do they think iPad-based M-learning could improve students’ learning or their grades? 
From the transcripts, all the CE staff seemed to have a positive attitude towards the benefits the iPad can bring to 
CE students’ learning. Despite this, none of them mentioned whether the students’ grades could be increased as a 
result. This is due to the fact that the CE module does not offer examinations; T3 said, “we are not giving a grade; 
it has the outcome and a certification that goes with that outcome.” However, as summarised previously, T1, T2, 
and T3’s focuses are different. T1 is positive in terms of the influence of the iPad from a theoretical level, as well 
as in a long run:  
 
“It can transform the way that you learn and it can allow children to learn in ways or achieve things that they 
couldn’t have been able to do before”; “it’s transforming both the way in which they learn, the freedom or the 
greater control they can have over the learning but I also think it can deepen the learning through.” 
When it comes to T2, he not only admitted that students’ learning would be improved: “I can basically see the 
benefits, I can see the benefits”, but also their grades:  
“Do you think the iPad can improve students’ marks and scores in exams? R: Yes, definitely”; “In terms of 
creative engineering do you think it improves their performance? R: yes definitely.” 
 
He gave an overall explanation from both an administrative angle and from the point of learning efficiency, 
which is consistent with his role in CE:  
“They’re using current technology, they’re able to access information faster, they’re able to get feedback off us 
quicker, we’re able to administer things better which frees up more time for us planning the quality of the 
resources.”  
 
He also said “in terms of improving learning I’d say it’s easier to give feedback on work because the work is 
coming in and it’s delivered straight to your iPad so there’s no chasing work around as it were” and that “in 
terms of improving learning as well like I say it allows them any access to any research that they want to do 
using the internet of course”; “in the way that if they’re able to access learning faster, if they’re able to receive 
feedback off me quicker, then that surely is going to improve the grades. If they’ve got access to applications 
which allow them to work in different ways then they might be able to find a way which is suited to them rather 
than one way for all, pen and paper which is what it is.” T3 was asked the same question, and confirmed that 
students were improving in terms of outcome because of the constant feedback: “they come to us and say what 
about this, I’ve done this, how can I go move forward; so it’s all about me just facilitating once we’ve set up all 
the information that they need.” Differing from the T1 and T2, he looked at this question just in terms of the 
scope of teaching and learning. 
 
However, with regard to the CE students, their opinions towards whether the iPad could improve learning and 
grades differed from each other. Many of them admitted that the iPad could improve their learning, for example,  
“For like revision and stuff, my GCSE Science which is on YouTube and it’s just quicker to load it up then 
finding a page in a textbook, so it’s a lot easier. So the score might improve from quicker”; “In maybe 
coursework kind of sides yes and also because there’s my GCSE science it’s on YouTube which it’s easier to get 
on an iPad then on anything else; I’ve been using that for science revision today so.” 
 
Furthermore, some students held the belief that use of the iPad would improve their grades: “Do you think your 
score has improved than before? R: Possibly yeah.” However, when asked about their grades being improved, 
they must obviously have been referring to other subjects that offer exams. 
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However, many student participants rejected the possibility that their grades might be affected, for example: “I 
think that the iPads don’t really do that much really to increase your grade, but you can probably do that same 
thing on a PC as well so sort of pros and cons to improving your grades.” Similarly, another claimed “I think 
some aspects of using iPad will help improve but mainly it’s just down to what you know and there’s stuff that 
you can do on a computer that you can do on an iPad that I’ve been using to help improve my scores. I don’t 
think they make a huge difference.” Their opinions seem to consider the iPad and the traditional laptop or 
computer as similar. There are also different explanations of why they do not think the iPad will necessarily 
improve their marks, for example: “it’s because it’s quite a big grade boundary that’s all so I’ve been usually 
getting it as an A* so it’s quite difficult to improve on” and “not really, science has always been my strongest 
subject but it’s gone up by a bit, my marks have improved but the grade hasn’t”. It could be understood that 
many of the CE students are very good at certain subjects, such as science or chemistry, and that their strengths 
or interests sometimes contribute external factors, which influence their academic outcomes. Therefore, it is 
difficult to assess whether the iPad has improved their grades. 
 
To what extent do they think the improved outcomes for the students could be assessed? 
In terms of assessing the outcomes for students after using the iPad, T2 seemed slightly negative. According to 
him, on the subject of the assumed method of assessing the outcome: “you’d have to do it with a sample of 
students and say look, generally this cohort of students is about the same sort of demographic, the same ability as 
that set of students, they’re the ones with the iPads, they’re the ones without the iPads. Take away any factors 
between them, that’s the way you’d have to do it I could guess”, but he also said “I’ve not really given that much 
thought to be honest.” 
 
In terms of T1 and T3, they both indicated that the nature of the CE module means that it cannot be assessed in a 
summative way; therefore, it was not possible to offer any grades. T1 said, “that’s a difficult one for us at the 
moment in terms of having hard numbers because this course is designed to give them experiences which aren’t 
examined, there’s not an examination”, and T3 stated, “we are now giving a grade; it has the outcome and a 
certification that goes with that outcome, if they don’t have it then they haven’t passed it” and added that “if they 
didn’t produce their essay they didn’t go to Warwick, they didn’t get a certificate for the portfolio so the 
assessment’s different I suppose.” 
Although the CE module does not use summative assessment, T3 claimed that formative assessment had been 
used, which is also how she thought CE students’ learning outcomes could be guaranteed:  
“So our feedback is formative and written to how to improve rather than it is to give them a grade’ and ‘they 
[students] come to us and say what about this, I’ve done this, how can I go move forward; so it’s all about me 
just facilitating once we’ve set up all the information that they need.” 
In relation to this point, because the iPad facilitates the delivery of feedback, in this instance it is assisting in 
formative assessment. 
Furthermore, one student from the pre-CE group gave an idea of how he assessed his progress; he said, “like in 
English I’m not very good at spelling so now I’m typing it up it’s underlined what’s wrong so I can change that 
and then I’ve got a higher mark because I’ve not got loads of spelling mistakes all over the page.” In this way, 
the improved performance as a result of the iPad could be assessed. 
 
Can the iPad transform learning and is it just another learning resource? 
In answer to this question, T2 responded: “So do you think it can completely change learning? R: Given enough 
time yeah. Given enough time probably.” The reason he stressed the need for more time was his belief that many 
obstacles remain unsolved; for example, that not all teachers are comfortable with using iPads: “if the teacher is 
comfortable and willing to go along with the technology and use the technology, it completely transforms it.” 
 
T1’s reaction was very positive: “it is transforming learning, it’s transforming both the way in which they learn, 
the freedom or the greater control they can have over the learning but I also think it can deepen the learning” and 
“it can transform the way that you learn and it can allow children to learn in ways or achieve things that they 
couldn’t have been able to do before.” He also gave an example to support his argument:  
“In art, students with the iPad could actually, erm, create their own gallery, they could put that gallery online and 
they could receive feedback on that. They can look at the different countries they got feedback from, they could 
consider cultural aspects of the feedback that they’re getting, cultural responses to their art, yeah, from around 
the world. Now that wasn’t possible before the internet, now that’s not necessarily iPad but before the internet 
they couldn’t do that but the iPad gives them tools to do that easily, yeah. Now that’s learning that couldn’t have 
been done without the technologies we have now.” 
 
This example is consistent with T3’s response; he said, 
“I think there are times when I am frustrated that there are things that I wish things could be done and they can’t 
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be done because of how systems can be set up in school and Wi-Fi experiences, etc. Also to do with the potential 
of things I think, so for example if they were designing the apps are getting better that they have access to but 
originally there wasn’t really much for designing. It’s obviously taking that design and then what are you then 
going to do with that design, how are you going to get it off the iPad and what formats does it work in as 
opposed to the standard more expensive equipment that you can get.”  
T3 gave this example in support of his opinion regarding a particular question: “I: I read in some articles that 
some people have the opinion that the iPad and other tablets are just adding a learning resource, what do you 
think of this opinion? R: I think in some respects that is correct.” 
 
In terms of the opinion that the iPad is a resource, T1 offered a different viewpoint:  
“It is a resource but it’s also a tool to use. It’s not just something you go to and look at, it becomes part of. It’s 
like a car; would you call a car a resource? A car is part of you isn’t it, it becomes part of you and your life and it 
allows you to do things in your life or gives you a lifestyle that you wouldn’t have had. A car takes you to places 
every day that you wouldn’t have gone. Well the iPad’s like that for them, it can take them to place they 
couldn’t.”  
As he explained, the iPad is a tool like a car, which actually merges into our lives. In this sense, no matter 
whether it is a tool or resource, it has changed our learning and “allows you to do things in your life or gives you 
a lifestyle that you wouldn’t have had”. Therefore, it is of little relevance to argue about whether the iPad has 
transformed learning or whether it is just another learning resource. 
 
What do they think of the disadvantages of iPad-based M-learning? 
According to the coding, the disadvantages can be generally categorised into seven areas: the default operation 
system, problems with the apps, the supporting facility, the ownership of the iPad, doubts in teachers’ critical 
awareness of the iPad’s affordance, the compatibility between the iPad and other brand products and that it 
cannot beat face-to-face teaching. 
 
The first point concerns what most research participants have been worrying about, in that T3 argued that the 
iPad could not provide instant printing: “if I want something very quickly on paper there’s no air print facility 
because of how systems are set up”. Additionally, he also complained about the keyboard issue, saying, “it’s a 
new way of typing and the predictive text changes all the time”, which is echoed by a CE student who claimed 
that “you can buy external Bluetooth keyboards but you’re spending more money and if you want to do work it’s 
easier to have another keyboard instead of using the onscreen one”. The touch screen in many cases seems 
advantageous, but another CE student claimed that “they’re not as precise as computers because you have the 
mouse and like you can do better”; a further reason provided was that “on a PC you’ve got a mouse to point but 
when you’re using your fingers you can’t really get the, if you’re building a model you can’t get the right angle 
and stuff like you can with a mouse so it’s quite hard to use it”. 
 
 
The students also remarked that the processes available on the iPad were not as good as those in a computer; for 
example, “so you needed a PC then to actually get on Solid works and actually carry on designing, so I think 
that’s a main issue with the apps that are available on a PC that you can’t sort of just get on an iPad.” Lastly, the 
students also argued that the storage of the iPad was not ideal: “I think the amount of storage space they’ve got 
can sometimes limit what you can do on them.” Generally speaking, all these limitations relate to the default 
hardware used, which to some extent means it cannot satisfy the requirements of CE. This is due to, for instance, 
the precision of the mouse and processing capability of CPU, and even the storage available for saving important 
design files or models that is critical for CE design and research. 
 
In terms of the problems with certain apps, T3 claimed that it is too tiring to learn to use multiple new apps: 
“there are just so many applications everyday it’s hard to keep up”. He also stated that apps are sometimes 
incompatible with the intended learning aims: “constantly finding a better app for a better purpose because it 
shouldn’t really be about the app, it should be about the learning and the app should fit it but you need to know 
what the apps are to fit in.” As he described, he has to pilot the apps for students in order to be able to 
recommend them as useful tools for CE. However, his complaint regarding the inconsistencies between apps and 
lessons, has been echoed by many people; in general complainants advocate a refined M-learning pedagogy with 
embedded apps specifically designed for certain procedures. Alternatively, T1 pointed out that some of the apps, 
such as “iMovie”, were not as well thought out on the iPad as the iMac: “some of the applications that are on the 
iPad there are more sophisticated versions on the mac.” However, this may be due to the default hardware on the 
iPad; thus, the problem can only be resolved by producing a new iPad with a more powerful CPU. In cases 
where students have the opportunity to switch between different technologies, these limitations do not affect 
learning. 
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Furthermore, the facilities supporting widespread use of the iPad are also sometimes problems. One student 
complained: “when you’re out and about you don’t always have internet connection so it’s difficult to research 
stuff while you’re around if there’s not decent Wi-Fi.” Another also mentioned that “you have to buy a separate 
iPad if you want to use it out and about everywhere, the cellular one, and 3G so that you can just use it anywhere. 
The ones at school are just Wi-Fi so it’s harder to use it anywhere”. The ownership of the iPad has also become a 
supporting facility problem, because teachers and students having iPads might resort to different methods of 
teaching and learning. It was clear from the concerns of T3, for example, the potential for “a member of staff 
who doesn’t have an iPad and really doesn’t know the potential of them”. However, as T2 stated, even teachers 
who have iPads, if they are not aware critically of the affordance of the iPad, may not use it well: “the biggest 
limiting factor to using iPads is the teachers’ knowledge of what’s available to use, how to use it and how best to 
get out of it to deliver what they want to deliver basically”. T2 also pointed out that iPad-based M-learning 
should not replace interaction between people: “as well there is no substitute for one to one contact obviously 
and successful teaching is built on successful relationships and you can’t have a relationship with somebody 
through an iPad”. He also commented that, due to the popularity of the iPad, many other brand tablets are now 
being influenced: “The limitations for those students, what I’m a bit wary of is the fact that I don’t want them to 
have like blinkers on, think it’s Apple or nothing. It can be quite worrying to think it’s Apple or no way”. 
 
 How were CE people trained and supported in order to use iPad-based mobile learning? 
How were they supported? 
Based on the answers given by the research participants, the school has been adopting various methods to 
support iPad-based M-learning. This support is demonstrated in the school policy, wifi facility, expectations of 
students, and the iPad group. The school has been offering a buy back policy, which was explained by T3 thus: 
“it’s like a hire purchase scheme so what you do if you pay a monthly fee and then at the end of your two years 
there is a buy back policy”; another student added: “at the end of the scheme you’ve got to pay £10 and then 
that’s yours then…the scheme is over 4 years and you pay in monthly instalments”. It is known that the iPad is a 
costly product, and according to the teacher “a larger proportion of students [are] coming on board but not every 
student has an iPad”; therefore to some extent this policy might eliminate a dire situation as regards availability 
of iPads. As a consequence, many teachers and students indeed buy their iPads using the scheme, for example, 
“I’ve bought into the scheme and the scheme I felt for me; I don’t know if it offered the best value, it just seemed 
an easier route, I didn’t have to go into a shop and sit there and get the best deal and listen to all the chat. I could 
just sign up and get that done.” (T3)  
 
In this way, this policy also makes buying an iPad easier. Wifi and the school’s online interactive platform also 
show the supportive insurance of iPad-based mobile learning. The former is essential for the iPad to connect to 
the internet, and the latter allows students and staff to interact. According to one student, ‘they (school) have set 
them up with internet and the network so that you can access your files that are on the computers on your iPad as 
well which made it easier when you’re at home to do work’. In a recent Ofsted report, this school is rated as ICT 
affluent, in that wifi is accessible in every classroom. According to T2, a visual learning environment is required 
for students and teachers to interact. As has been discussed, a Twitter account has been set up for each module in 
order to encourage communication. Most importantly, teachers’ beliefs and expectations about the value of the 
iPad to students are also supportive. Although this idea has not been recognised by many people as yet, 
according to one student, teachers’ expectations really count. As they responded, “they’re encouraging us to use 
it in lessons”; “we were just like expected to pick it up because we’re used to technology so we can learn quite 
quick how to use the technology. So I think we were just kind of expected to know how to use it.” In addition to 
this, the iPad group is another support system offered by the school. According to T2, “there’s an iPad group 
which meets every fortnight I think and that talks about apps that are being used in classrooms, how good it is, 
what to watch out for, new things”. He further hinted that teachers also communicate with each other there, 
about different apps.  
 
How were they trained? 
In terms of training for iPad-based M-learning, according to their responses the interviewees were both school 
trained and self trained, although self training appeared to be of greater significance. T3 stated that “I was not 
trained to use an iPad…so for me it’s always been self-training, looking things up and speaking to other people 
about how to do it”. But then he added that he had some training at school:  
“We have had some school training in a training day and a gentleman from Apple came in, this was a couple of 
years ago and he showcased what the iPad would be able to do. I: Was the affordance he showed related to 
education? R: Not particularly, I don’t think so. I: Quite general? R: Yeah.”  
 
Similarly, T2 claimed that “I: You learn by yourself most of the time, the school teaches you a little bit but most 
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of the ideas..? R: It’s probably a 60-40, 60 me, 40 school.” When the students were asked how they were trained 
to use iPad-based M-learning. One student responded: “I think we were just like expected to pick it up because 
we’re used to technology so we can learn quite quick how to use the technology. So I think we were just kind of 
expected to know how to use it.” 
 
Teacher-student irregular communication is another way of training. This kind of training is random and in many 
cases essential. T3 gave some examples of this, “I personally go round and ask them… what are you doing, what 
have you got and have you thought of this? When there’s a spare minute in class I’ll so say have you thought 
about this and then obviously therefore we have a discussion about what they’re using”; “we can offer apps for 
students.” Similarly, T2 claimed “I ask them if you’ve found any apps which are interesting that we might be 
able to use. Every so often you hear back from them.” These actions have been confirmed by students:  
 
“If there’s a new app that we’ve got and we don’t know how to work it we’ll ask the teacher how and then 
they’ll like demonstrate to us”; “especially creative engineering at the beginning of every lesson our teacher 
would normally say oh I found a new app on the market which specialises in what we’re doing at the moment 
and that’s a good way because you know…teachers do let us know of new apps on the market that will help 
progress our learning.”  
 
DISCUSSION 
What do they think are the advantages of iPad-based M-learning? 
A perception shared by the teachers in this study is that the combination of iPad-based M-learning and PBL 
pushes students to be more independent. This independence has also been recognised by Kinash (2010) and 
Garcia (2011), who advocated that M-learning could turn students into more proactive and autonomous learners 
who direct themselves in their learning. Resilience was also mentioned in the findings, which is consistent with 
Garcia’s (2011) claim that, through M-learning, students know what resources to utilise in order to solve 
problems; furthermore, Kinash (2011) claimed that students could understand ‘ways of responding and can 
choose creative formats that best demonstrate their learning’ as a result. The aforementioned problem-solving 
skills identified in the research findings could also be related to the outcomes of diversification and enrichment 
in learning experiences (Peter, 2009), such as situated learning (Klopfer and Squire, 2005), which means having 
students learn to deal with lifelike problems in emulated situations. Most importantly, this finding (problem-
solving) could satisfy ABET’s (the US engineering degree accreditation organisation) requirement for future 
engineers: ‘learning to… solve engineering problems is an essential outcome for engineering graduates’ (ABET, 
2010, quoted in Marra et al., 2011, p.124). Creativity was also mentioned by T1, in a manner similar to that 
Jahnke (2011) advocated; i.e. that students’ creativity could be enhanced with technology enhanced learning.  
 
In the findings, the forward-thinking ethos of using iPad-based M-learning was also echoed by what Adam and 
Felder (2008) described, in that engineering students should show their abilities in the application of new 
knowledge and technology. This finding is additionally consistent with the opinions of Garcia (2010), and 
Wakefield and Smith (2012), in that being able to use iPad-based M-learning is essential for students’ futures. 
The findings also demonstrate that the constant levels of feedback the iPad supports was welcomed by Kinash 
(2011) too. The CE teacher said that the collaborative nature of iPad based M-learning was beneficial, which was 
mirrored by George and Serna’s (2010) opinion regarding the facilitation of the iPad for students to work 
collaboratively. The self-management and support offered by the iPad is further reflected by Klopfer and Squire 
(2005). In addition to these, the apps, speed of accessibility to internet, mobility, convenience and multi-
functionality are all reflected by Wray (2011).  
 
In the findings, some Pre-CE students claimed that iPad-based M-learning was fun, which is consistent with 
what Hartnell-Young and Heym (2007) said regarding teenagers being more open to m-devices. However, not 
everyone felt that iPad-based M-learning would make their learning fun, as with the CE students. Similarly, these 
Pre-CE students also commented that the iPad could replace the computer suite, which to some extent is 
consistent with Wray’s (2011) proposition that eventually students may no longer need ICT suite. However, the 
CE participants themselves found that the iPad could not replace the functionality of the iMac. The results show 
that the CE students’ attitudes towards iPad-based M-learning were apparently more serious, objective and 
rational, which could be due to their experiences using different devices to complete their projects during their 
CE course. According to Melhuish and Falloon (2010), an objective awareness of the affordances of the iPad is 
essential in applying the device. Therefore, this finding to some extent initiates some templates for other institute 
leaders or curriculum developers to use as a base for how to teach students to consider m-devices critically. This 
finding is also a breakthrough in terms of the long-held superstitions surrounding the benefits of M-learning 
(Jardine, Clifford and Friesen, 2008). 
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To what extent do those involved with CE think the iPad-based M-learning could transform and improve 
students’ learning and their grades? How could the result be assessed? 
In general, the CE staff were positive about the possibility of iPad-based M-learning to transform and improve 
students’ learning, albeit with an awareness of the limitations of the iPad. This result is consistent with some 
other authors’ attitudes towards M-learning devices (Jardine, Clifford and Friesen, 2008). In terms of CE 
students’ improved academic outcomes, T3’s opinion was that the constant feedback from formative assessments 
supported by the iPad was working on students’ learning well; this result was predicted by Kinash (2011). 
However, as mentioned, not every CE student agreed with the improvements made possible by the iPad. One of 
the reasons behind this was that they may have always been good at a certain subject and their grade for that 
subject was already high, so the application of iPad-based M-learning did not make a difference to their grade. 
This finding is consistent with that of Kinash (2011), who claimed that many external factors can influence 
assessment of the outcomes of iPad-based M-learning.  
 
Unlike the negative issues raised by previous authors, such as Brand et al. (2011), in terms of the validity of M-
learning, particularly, the results of M-learning regarding the improvement in students being difficult to test this 
research has raised some different views. Firstly, a course such as CE, which was designed not for examination, 
should not be expected to track students’ learning and progress via a comparison of their grades on tests. 
Secondly, the PBL pedagogy of the CE module also dictates that formative assessment in this context could be 
the more suitable option for students’ learning; this is because “in PBL settings, students may feel disempowered 
by assessment methods that do not match their PBL experiences” (Savin-Baden, 2004, cited in Marra et al., 2011, 
p.125), such as tests, but feedback from the teacher is what the learning of engineering students relies on in order 
to further their projects (Marra et al., 2011), which was confirmed by T1, T2 and T3. Therefore, it is not 
necessary to use a summative assessment (test) to discover whether students’ potential learning improved 
through iPad-based M-learning in the context of CE, and the students’ improved outcomes may not always be 
best demonstrated through tested outcomes, such as the CE case. Therefore, this result poses a criticism of the 
work of Brand et al. (2011), which stated that M-learning is not valid, due to the difficulty of testing it; it leads to 
the observation that test results cannot represent fulfilment of learning outcomes in every context. Interestingly, 
in an interview with another group of pre-CE students, one said affirmatively that his literacy mark rose after 
using the iPad, and his reason was that the iPad could correct his spelling mistakes; thus, compared to his 
previous work that included spelling mistakes in assignments, the current grade was improved, also highlighting 
the limitations of Brand et al. (2011). Therefore, both of these examples are valuable in challenging previously 
held opinions about the difficulty of assessing M-learning outcomes (Brand et al., 2011), and a case by case 
assessment of the outcomes of M-learning is necessary. 
 
The debate as to whether the iPad is just another learning resource 
From the findings, it can be seen that T2 is positive as regards the iPad’s potential to transform learning. 
However, T1 and T3 stressed that the iPad could also be a learning resource but that it has become part of 
learning as a whole. As T1 stated, ‘it has become a part of you and your life and it allows you to do things in 
your life or a lifestyle that you wouldn’t have had.’ This reply could be symbolic of iPad as an external resource 
that also participates and alters student learning. Furthermore, from the perspective of educational neuroscience, 
cognitive pleasure could contribute to higher learning (Sadlo, 2011). As the findings show, some students felt 
they were having fun, which could be regarded as triggering cognitive aspects of motivation when they used the 
iPad to study. According to Le Merrer (2009), cited in Sadlo (2011, p.440), “internally generated endorphins may 
be released to reward our innate hunger for information”, when students feel they are having fun (students have 
termed cognitive pleasure) due to using the iPad. Furthermore, as said by Sadlo (2011, p.440), “the human brain 
is ‘wired for pleasure’ according to Biederman and Vessel (2006, p.249) and we have been using substances to 
stimulate these particular neural system for millennia”. In this case, the iPad could be regarded as the stimulating 
substance. Therefore, although the iPad may be regarded as an external resource, due to this feeling of fun, 
learning efficiency may be improved. This answer is to some extent contradicted by what Bowen (2012, p.xiv) 
claimed, however, in that “new technology will not alter the way brains function and human being learn.” It is 
also in contradiction with Brand et al.’s (2011) opinion, that M-learning devices cannot change learning. 
 
According to Gould (2012), an informal and relaxed learning climate is very important in order for learning to 
occur. Similarly, again from the perspective of educational neuroscience, a relaxed learning environment is 
important: “cognition is enhanced when stress is low because the heart sends more blood to the cortex” (McCraty, 
2002, cited in Sadlo, 2011, p.441) and “reducing stress within the learning environment needs to become the 
highest priority for teachers everywhere” (Sadlo, 2011, p.441). Thus, when learners feel they are having fun and 
are relaxed while they are studying on iPad, learning is rewarded; disputing Brand et al.’s (2011, p.170) point 
that, “learning takes place naturally … regardless of adjectival contexts of learning”. In general, the iPad as a 
learning resource is changing learning as a whole. 
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What do those involved with CE think are the disadvantages of iPad-based M-learning? 
The disadvantages of the iPad, as seen in the findings, are as follow: some problems with default operation 
system of iPad, problems with apps, the supporting facilities, the ownership of the iPad, doubts in teachers’ 
critical awareness of the iPad’s affordance, the compatibility between the iPad and other brand products, and that 
it still cannot beat face-to-face teaching. Some of the limitations were first discovered when those involved with 
CE were engaged in research and projects; for example, the problems with regard to the iPad operation system 
and apps. Although Wray (2011) claimed that the OS (iPad operation system) has many advantages, such as the 
extended the battery usage time, CE teachers and students said that this system could not surpass the iMac in 
some forms of industry design processing. Similarly, apps on the iPad are highly thought of by many people, 
such as Wray (2011), but from the interviews we know that the apps’ manufacturers made two versions: one for 
iPads and the other for computer use, the latter of which has been found to be superior by those involved with 
CE. Furthermore, the precision of the mouse and processing capabilities of iPad CPU, and even the storage for 
saving files are not well thought of by those involved in CE. 
 
Some limitations were already been noticed before, such as whether teachers can critically evaluate the 
affordances of the iPad; ownership and whether each person can have one, along with access to supporting 
facilities. The former point was confirmed by Melhuish and Falloon (2010), as they claimed that failing to offer 
full access might cause poor utilisation of the iPad. The ownership of the iPad was in fact mentioned by Traxler 
(2010), who stressed that the efficacy of the iPad could only be optimised when each person had one. In the 
context of school A, if in one class some students have iPads and other do not, the teachers would have to 
prepare two kinds of lesson, which is problematic. Meanwhile, supporting facilities mentioned by those involved 
with CE concerned Wifi, which was consistent with the issues raised by Garcia (2011). 
 
However, the current study also raises two interesting arguments: one is the compatibility between the iPad and 
other brand products, and the other is that it cannot surpass face-to-face teaching. The latter point is not a new 
one. Before the birth of the iPad, the pros and cons of face-to-face education and distance education were widely 
debated. An opinion from educational neuroscience may provide an explanation for this limitation; according to 
McCraty et al. (2005, cited in Sadlo, 2011, p.438), “electro-magnetic fields of the heart radiate several feet from 
each body, and when human beings meet these fields apparently merge and enhance non-verbal communication 
and sensitivity to each other”, which is commented on by Sadlo (2011, p.438), in that it can “explain the 
advantages and richer feelings of meeting personally together, rather than via internet”. In terms of the former 
limitations, there is not a great deal of studies from which to draw information. However, the differences 
between the various brands of tablets should be made evident to educational practitioners. 
 
How were those involved with CE trained and supported in order to use iPad-based mobile learning? 
The “buy back” policy introduced by school A could be used by other institutes too, if they are also struggling 
with issues regarding ownership of iPads. This policy in school A helped both teachers and students. This finding 
echoes Traxler’s (2010) claim, that the iPad is intended to be a personal device, the effect of which would only 
be realised as optimum when each person has one in hand. The school had also been improving Wifi coverage, 
as well as online interaction platforms such as Twitter, which could be a point of reference for other schools. The 
teachers’ beliefs and expectations were another form of support from the school’s side, which is consistent with 
the ideas of Morris, Ramsay and Chauhan (2012), as teacher expectation has always been influential on students’ 
learning (Rubie-Davies, 2008); a teacher’s belief, according to Pajares (1992), will to a large extent inform their 
teaching, which in this researcher’s opinion has opened another channel of support for students and iPad-based 
M-learning. However, the formal training offered by the school was not satisfactory enough in the opinion of the 
teachers and students, and they admitted that a large portion of how to learn and teach by iPad was from their 
own intuition and their previous experience of using smart phones and computers. Just as T2 said, 60% of his 
iPad knowledge is from his own experience; plus there are some students who have claimed that they learn to 
use iPad by themselves, supporting the view that self training is important in iPad-based M-learning (Churchill, 
2005; Morris, Ramsay, and Chauhan, 2012). It has, however, been confirmed that teacher–student 
communication is enriched by the students’ iPad knowledge. As mentioned in the rationale, teacher–student 
communication and training has seldom been explored in previous studies, and the result is that this study could 
to some extent be pioneering in raising this issue. 
 
CONCLUSION 
In terms of what CE teachers and learners think of iPad-based M-learning, the first ground breaking finding was 
that CE people’s attitude towards iPad-based M-learning are more objective and rational than those who are not 
engaged in CE. The second finding was that the CE teachers were generally positive about the benefits of iPad-
based M-learning in terms of improving or changing learning. This study also challenges previous claims that the 
outcomes of M-learning are difficult to assess and thereby advocates a case by case assessment of the outcomes 
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of M-learning. The claim that mobile technology cannot change learning but is instead just another component of 
learning resource is also disputed by this study; which claims that the iPad as learning resource can change 
learning as a whole. The limitations of iPad-based M-learning in this study largely relate to the specific context 
of CE. Some of the limitations are consistent with previous research, but others were first discovered. In terms of 
how people are trained and supported to use iPad-based M-learning in CE, school policies like iPad ‘buy back’ 
policy, the Wifi environment, on-line interactive forum, were all found to contribute to the support for iPad-
based M-learning. Another supportive aspect of this is teachers’ belief in iPad-based M-learning and their 
expectations of students. In terms of training, the research participants had not received formal training in iPad 
use at the school, but teacher-student communication, and self-training played an important role in ‘in-use’ 
training. However, this research is not without limitations; in particular, due to the limited sample and the case 
study method, the statistical generalisability of the study is limited. Due to the time allocated to observing the CE 
class, it was difficult to attain a comprehensive picture of how the iPad is used. In addition, as the participation 
of both teacher and student participants was arranged by school, the Hawthorne effect may have potentially 
influenced responses, influencing trustworthiness. While this study has to some extent answered the research 
questions set; in order to understand better how iPad-based M-learning is used in the PBL, a longer observation 
period or ethnographic research would be desirable in the future.  
 
ACKNOWLEDGEMENT 
The authors would like to express gratitude to Professor David Wray, from the Centre of Education Studies, The 
University of Warwick, for his suggestions and supervision. This study was funded by then the Institute of 
Education, the University of Warwick.  
 
REFERENCES 
Adams, R.S. and Felder, R.M. (2008) ‘Reframing professional development: A systems approach to preparing 

engineering educators to educate      tomorrow’s engineers’, Journal of Engineering Education, 3(97), 
239-240.  

Arksey, H. & Knight, P. (1999). Interviewing for Social Scientists. London: Sage.  
Attewell, J. (2005) Mobile technologies for learning, London, UK: Learning and Skills Development Agency.  
Bassey, M. (2012). ‘Case studies’ in Briggs, A. R. J., Coleman, M and Morrison, M. (Eds.) Research Methods in 

Educational Leadership and Management. London: Sage, 155-69. 
Beetham, H., & Sharpe, R. (2007). Design for Learning: Rethinking Pedagogy for the digital age. London: 

Routledge. 
Biederman, I. and Vessel, E.A. (2006) ‘Perceptual Pleasure and the Brain’, Sigma Xi, The Scientific Research 

Society. May-June, 249-255.  
Bowen, J. A, (2012). Teaching Naked: How Moving Technology Out of Your College Classroom Will Improve 

Student Learning. San Francisco: Jossey-Bass.  
Brand, J., Kinash, S., Mathew, T., & Kordyban, Ron, (2011). iWant does not equal iWill: Correlates of mobile 

learning with iPads, e-textbooks, BlackBoard Mobile learn and a blended learning expereince, in G. 
Williams, P. Statham, N. Brown, and B. Cleland (eds.), Changing Directions. Proceedings ascilite 2011 
Hobart: Full Paper, 168-178. 

Bush, T. (2012). Authenticity in research: reliability, validity and triangulation, in Briggs, A, R, J, et al. (Ed.), 
Research methods in educational leadership & management. London: Sage. 

Cochrane, T. & Narayan, V., and Oldfield, J. (2013). iPadagogy: appropriating the iPad within pedagogical 
contexts, Mobile Learning and Organiastion, 7(1). 48-65.  

Cohen, L.; Manion, L. & Morrison, K. (2011). Research method in education. London: Routledge. 
Churchill, D. (2005) ‘Teachers’ private theories and their design of technology-based learning’, British Journal 

of Educational Technology, 37(4), 559-576. 
Churchill, D., Fox, B., & King, M, (2012) Study of Affordances of iPads and Teachers’ Private Theories, 

International Journal of Information and Education Technology, 2(3). 251-254. 
Frank, C. (1999). Ethnographic Eyes: A Teacher’s Guide to Classroom Observation. USA, Portsmouth: 

Heinemann. 
Garcia, E. R. (2011). “There’s an App for That:” A Study Using Apple iPads in a United States History 

Classroom, in McCoy, L. P. (eds.), Studies in Teaching 2011 Research Digest:Action Research Projects 
Presented at Annual Research Forum. Available at: 
http://www.wfu.edu/education/gradtea/forum2011/research.proceedings.2011.pdf Accessed on 18/7/2013 

George, S., & Serna, A. (2010). Introducing mobility in serious games: Enhancing situated and collaborative 
learning, in J. Jacko (eds.), Human-computer interaction: Users and applications. New York: Springer 
Science and Business Media. 

Gillham, B. (2005). Research Interviewing: The Range of Techniques. Maidenhead: Open University Press.  
Gould, J. (2012) Learning Theory and Classroom Practice in the Lifelong Learning Sector. London: Sage. 



 
TOJET: The Turkish Online Journal of Educational Technology – April 2017, volume 16 issue 2 

 

Copyright © The Turkish Online Journal of Educational Technology 
56 

Hartnell-Young, E., & Heym, N. (2007). Challenging Practice: Researching mobile phone use for learning in 
secondary schools, Learning and Research Institute Seminar, 20th Nov 2007, University of Nottingham, 
UK (seminar). 

Jardine, D., Friesen, S., & Clifford, P. (2008). Back to the Basics of Teaching and Learning: Thinking the World 
Together, 2nd Edition. New York: Routledge. 

Jahnke, I. (2011) ‘How to Foster Creativity in Technology Enhanced Learning?’, in B. White, I. King, and Ph. 
Tsang (eds.), Social Media Tools and Platforms in Learning Environments: Present and Future. Springer, 
95-116.  

Kinash, S. (2011). It’s mobile, but is it learning? Educational Technology Solutions, 45, 56-58. 
Klopfer, E., Squire, K. and Jenkins, H. (2002) Environmental detectives PDAs as a window into a virtual 

simulated world. Paper presented at International Workshop on Wireless and Mobile Technologies in 
Education. 

Klopfer, E., Perry, J., Squire, K., Jan, M. F., & Steinkuehler, C. (2005). Mystery at the museum: a collaborative 
game for museum education. In Proceedings of the 2005 conference on Computer support for 
collaborative learning: learning 2005: the next 10 years! (pp. 316-320). International Society of the 
Learning Sciences. 

Li, X.P.K. (2012) Impacts of iPad Attributes, Users’ lifestyles, and Media Dependency on the adoption and 
Intensity of iPad Usage. Available at: 
http://pg.com.cuhk.edu.hk/pgp_nm/projects/2012/Li%20Xinpeng%20Kevin.pdfAccessed on 18/7/2013 

Le Merrer J, Becker, JAJ, Befort K, and Kieffer BL (2009) ‘Reward Processing by the Opioid System in the 
Brain’, Physiological Review, 89(4), 1379-1412.  

Marra, R.M., Palmer, B., Ulseth, R., & Johnson, B. (2011). The iron range engineering PBL curriculum: How 
students adapt to and function within PBL, in Davies, J., Graaff, E., and Kolmos, A. (eds.), PBL across 
the disciplines: research into best practice. Aalborg University Press. 

McCraty, R. (2002) ‘Influence of Cardic Affluent input on Heart-Brain Synchronisation and Cognitive 
Performance’, International Journal of Psychophsyiology, 45 (1-2), 72-73.  

McCraty, R., Bradley, R.T., and Tomasino, D. (2005) ‘The Resonant Heart’, Shift: at the Frontiers of 
Consciousness. 15-19.  

McFee, G. (1992). Triangulation in research: two confusions. Educational Research, 34 (3), 215-219. 
Melhuish, K. & Falloon, G. (2010). Looking to the future: M-learning with the iPad, Computers in New Zealand 

Schools: Learning, Leading, Technology, 22(3), 1-16. 
Morris, N. P., Ramsay, L., & Chauhan, V. (2012). Can a tablet device alter undergraduate science students’ 

study behavior and use of technology? Advances in Physiology Education, 36, 97-107.  
Morse, J, M. (2004). Nominated sampling, in Lewis-Beck, M, S. et al. (Ed.) The Sage encyclopedia of social 

research methods. London: Sage.  
Motiwalla, L, F. (2007). Mobile learning: a framework and evaluation, Computers & Education, 49, 581-596. 
Naace (2011). Naace, Advancing education through ICT. Available at: http://www.naace.co.uk/Accessed on 

18/7/2013 
Newby, P. (2010). Research methods for education. Essex: Pearson Education Limited. 
Nisbet, J. & Watt, J. (1984). Case study, in J. Bell, T. Bush, A. Fox, J. Goodey and S. Goulding (Eds.) 

Conducting Small-Scale Investigations in Educational Management. London: Harper and Row, 79-92. 
Oldfield, J., & Herrington, J. (2012). Mobilising authentic learning: Understanding the educational affordances 

of the iPad. URL: 
http://www.ascilite.org/conferences/Wellington12/2012/images/custom/oldfield,_james_-_mobilising.pdf 
Access at 12/Sep/2016.  

Pajares, F. (1992) ‘Teachers’ beliefs and educational research: Cleaning up a messy construct’, Review of 
Educational Research, 62, 307-332. 

Peters, K. (2009). ‘M-learning: Positioning educators for a mobile, connected future’, in M. Ally (Ed.), Mobile 
learning: Transforming the delivery of education and training. Vancouver: Marquis Book Printing.  

Sadlo, G. (2011) ‘Learing through problems: Perspectives form neuroscience’, in Davies, J., Graaff, E., and 
Kolmos, A. (eds.), PBL across the disciplines: research into best practice. Aalborg University Press. 
Available at: 
http://vbn.aau.dk/files/57931848/PBL_across_the_disciplines_research_into_the_best_practice.pdf 
Accessed on 18/7/2013 

Robson, C. (2011). Real world research. Hoboken: John Wiley & Sons. 
Rubie-Davies, C. (2008) ‘Teacher expectations’, in T.Good (eds.), 21st century education: A reference handbook. 

Thousand Oaks, CA: SAGE Publication, Inc. doi: 10.4135/9781412964012.n27 
Savin-Baden, M. (2007). A practical guide to problem-based learning online. London: Routledge. 
Sharples, M., Taylor, J., & Vavoula, G. (2007). A Theory of Learning for the Mobile Age. In R. Andrews and C. 

Haythornthwaite (eds.), The Sage Handbook of E-learning Research. London: Sage, 221-47. 



 
TOJET: The Turkish Online Journal of Educational Technology – April 2017, volume 16 issue 2 

 

Copyright © The Turkish Online Journal of Educational Technology 
57 

Traxler, J. (2010). Will Student Devices Deliver Innovation, Inclusion, and Transformation? Journal of the 
Research Centre for Educational Technology, Vol 6, No 1, pp.  

Wakefield, J., & Smith, D. (2012). From Socrates to Satellites: iPad Learning in an Undergraduate Course, 
Creative Education, 3(5), 643-648.  

Wang, Y.S., Wu, M.C., and Wang, H.Y. (2009) ‘Investigating the determinants and age and gender differences 
in the acceptance of mobile learning’, British Journal of Educational Technology, 40 (1), 92–118. 

Wray, D. (2011) ‘iPads in education: the beginning of a revolution?’, Journal of Reading, Writing and Literacy, 
5 (1). 



 
TOJET: The Turkish Online Journal of Educational Technology – April 2017, volume 16 issue 2 

 

Copyright © The Turkish Online Journal of Educational Technology 
58 

Issues and Impediments Faced by Canadian Teachers while Integrating ICT in 
Pedagogical Practice 
 
Anoop Saxena 
Department of Educational and Counselling Psychology, McGill University, Canada 
anoop.saxena@mail.mcgill.ca 
 
ABSTRACT 
Teachers in many schools struggle to integrate Information and Communications Technology (ICT) as part of 
their teaching practice. Among the issues faced by teachers when attempting to integrate ICT into their 
classrooms are gaps in ICT knowledge and skills, lack of training and inadequate support and scaffolding.  Other 
issues include inability to translate training into pedagogical practice and curriculum design and lack of access to 
current hardware and software. Research in the field addresses the exponential pace of technology development 
and obsolescence as well as the financial and educational implications of teaching and learning in such an 
environment. Teachers are core to the integration of ICT in the classroom and hence are often under pressure, 
since ICT integration is not just about having the right hardware and software; it is deeper and covers many 
layers. Integrating ICT requires a harmonious synchronicity of content, teacher knowledge, compatible 
theoretical framework and suitable pedagogy all at the appropriate stage of knowledge acquisition. This review 
explores the current obstacles to ICT integration in the Canadian classroom as well as the issues faced by 
educators related to these obstacles. 
 
Keywords: Review, ICT integration, ICT issues, Pedagogical practice, Barriers 
 
INTRODUCTION 
Since the advent of the personal computer and the beginning of the Information Age in the 1970’s, there has 
been a continuous effort to introduce new technologies into teaching and learning in education. The approval of 
Information and Communication Technology (ICT) integration universally in the education system has 
frequently been touted on the assumption that technological implementation and changes will improve and 
transform the system and provide students with a stronger position to deal with working in the information age. 
Pelgrum (2001) suggested that ICT is considered to go beyond providing the infrastructure for the Information 
Society to serving as a medium for reform that converts students to ‘productive knowledge workers’ (p.163). 

 
Scholarly research in this area confirms the belief that the implementation of ICT in science and mathematics 
education can help improve students’ problem solving skills, theoretical understanding, and group productivity 
skills (Culp, Honey & Mandinach, 2005; Tao & Gunstone, 1999). Eggen and Kauchak (2003) observed the 
advantages to students on an internal level and suggested that technology can elucidate motivation in learners by 
compounding self-efficacy and self-esteem, increasing attendance, fostering goodwill towards educational 
institutions, eagerness towards activities outside classroom  and more student participation in learning activities 
(p.420).  

 
On an external level, the benefits to students were noted by the International Confederation of Principals (ICP) 
(2003) as the ability to transcend time and space in transforming learning both inside and outside the classroom 
(p.1). Among additional perceived benefits to learners that the principals noted were quick access to enormous 
amounts of information, global access to quality material, opportunities to interact with peers and experts 
without any geographical restrictions. Also noted were the possibility of experimenting with simulations and 
working with a variety of tools appropriate for diverse learning styles. Similarly, Dhanarajan (2002) summarized 
benefits for learners suggesting that an enhanced and personalized learning milieu that caters to the desired pace, 
peers and place of learning can be brought about using the tools of ICT like email, internet, audio-visual media, 
and computing  (p.74). These tools and opportunities were previously unavailable to educators until the 1990’s. 
 
Although continuous effort on a global scale has been committed to the integration of ICT in education, Goktas 
et al. (2013) suggested that integration issues do arise from time to time and are sometimes challenging. It should 
also be noted that ICT does not cater to all the educational needs.  In fact, if used incorrectly, it could create 
problems and add to those previously present (ICP, 2003). In order to integrate ICT in the classroom 
environment, a number of factors need to be aligned for a successful ICT setup. These include, appropriate 
hardware and software, computers proportional to the number of students, teacher understanding and 
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commitment to the technology as well as ICT appropriate teaching methods and techniques (Becta, 2004; 
UNESCO, 2004). The complexity increases when there are blurred lines between what each school means when 
they refer to ICT integration (Hadjerrouit, 2009).  
Hadjerrouit (2009) referred to Rautopuro (Rautopuro et al., 2006; Webb, 2002), in suggesting three facets ICT in 
school education:  

a) The use of ICT to support teaching and learning processes, using word processors, spreadsheets or 
databases in disciplines like mathematics or science.   

b) The provision of educational materials like LMS (Learning Management System) or Web-based 
learning to create a learning environment in order to facilitate learning through ICT.   

c) To learn the processes, concepts, skills, and knowledge of ICT as a discipline in itself (p.155). 
 

Schools (K-12) are under pressure to implement all the three aspects of learning ICT, however with limited 
support, this goal is not always possible and mostly ICT integration is a balancing act by implementing some of 
each of the three aspects. Frequently in schools, there is a mismatch between the availability of finances to 
purchase the technology and the price of current technologies available in the market. This problem is amplified 
because “digital technologies morph and change quickly at a rate that generally outpaces curriculum 
development” (Johnson et.al., 2011, p.4). With limited budgets and dwindling government support 
(http://www.cbc.ca/news/canada/nova-scotia/story/2012/02/10/ns-school-boards-funding.html; 
http://www.thestar.com/news/gta/education/article/1210468--toronto-and-peel-school-boards-prepare-for-
biggest-cuts-since-harris-years), a number of schools set their ICT policies and type and level of integration 
based on what they can afford. This situation puts tremendous pressure on teachers who are expected to 
flawlessly integrate ICT in their classrooms under such conditions.   

 
To further confound the issue, teachers vary in their background and approach to ICT (Nikolopoulou & 
Gialamas, 2016). Research in this area shows that in a significant number of schools, the potential of learning 
with ICT is lost as several educators still have gaps in their ICT knowledge and hence do not use ICT in their 
teaching despite its apparent benefits for educational purposes (Bingimlas, 2009; Pelgrum, 2001; UNESCO, 
2004). Another problem is that teachers are very seldom consulted when ICT policies are developed and their 
subsequent integration recommended. When this oversight happens, teachers are unable to develop a positive 
attitude towards ICT and hence reject the applicability of ICT in their teaching practice (Hammond, 2014; 
Watson, 1998; Woodrow, 1992). 

  
The National Teacher Survey (2005) of teachers based in the United States showed that only about 54% teachers 
integrate computers into daily instruction and just about 25 % believed that their training was adequate enough 
to use recent instructional software packages. Another noteworthy point was that just 21% of teachers thought 
that they had had adequate professional development training in the use of assessment software. Ertmer 
(1999) suggested that teachers’ classically entrenched core beliefs are resistant to change and therefore impact 
fundamental change. The analogous reality is that educational change is reliant on “what teachers do and think – 
it’s as simple and as complex as that” (Fullan, 2007, p.129). The point being that the role of the teacher 
influences educational technology.  Teachers’ perception of and response to technology, and also their use of 
educational technology to achieve their intended outcomes will affect its future employment within the 
classroom (Roblyer, 2003 in Magliaro & Ezeife, 2007). McGehee and Griffith (2004) recommend that educators 
need to incorporate new technologies into their teaching so that they can maximize the potential benefits of ICT, 
resulting in improved student performance.  
 
One of the elements impacted by the reduced financing capability of the school is student-computer ratios. A 
higher student-computer ratio in the classroom has been noted as a barrier to successful ICT integration 
(Pelgrum, 2001; Statistics Canada, 2005; U.S. National Teachers Survey, 2005; Korte & Hüsing, 2007; 
Bingimlas, 2009). However, all is not lost here, since studies have shown that increasing the number of 
computers showed no significant relationship to student performance (Hu, 2007; Lei, 2010). So the issue then 
boils down to ‘optimal’ usage of the technology on hand.  

 
Shared use of computers has been the reality since microcomputers were introduced into classrooms. 
Developmental and learning theories suggest that social interaction and peer support can stimulate learning and 
help in knowledge building. In the normal course of life, we gain knowledge through peer interaction and based 
on evidence, “under the right circumstances, groups are remarkably intelligent, and are often smarter than the 
smartest people in them” (Surowiecki, 2004, p.xiii). Hence, to support optimal learning using ICT, if we use a 
carefully planned approach instead of simply placing students together in groups, we should be able to achieve a 
successful learning environment that could potentially be richer than an individualized learning environment.   
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Keeping the benefits, obstacles and research-based realities of integrating ICT in mind, my research looks at 
ways in which educators can address some of the issues and support the integration of ICT in classrooms that 
have limited ICT infrastructure. 
 
STATEMENT OF PURPOSE 
The purpose of this study was to explore current obstacles to ICT integration in the classroom as well as the 
issues faced by educators related to these obstacles. Research in the areas of technology and obsolescence, 
classroom student-computer ratios and teacher perspectives on the integration of ICT was gathered and analysed.  
 
REVIEW 
This review examines the impact of technology on ICT integration in K-12 schools as well as research in the 
area of school and teacher issues and attitudes towards the integration of computer technology in teaching 
practice. 

 
Literature Selection Process 
In order to conduct a detailed systematic search of the research literature on impact of technology on ICT 
integration in K-12 schools, multiple electronically available databases were selected and searched to identify all 
published studies relevant to the topic (Cook & West, 2012). Indexing databases selected for this search were 
Educational Research Information Center (ERIC), Psychological Information (PsycINFO), Scopus, and Web of 
Science. The following keywords were used in the literature searches: ICT integration, ICT issues, pedagogical 
practice, K-12 schools, Canada and review. Papers yielded by the searches were initially screened for inclusion 
based on their title, followed by a review of the abstract. However, not all studies generated by the electronic 
search were reviewed as further criteria were used to screen their suitability.  

The inclusion criteria were that:  
(i) they were a review or meta-analysis or a study in the area of ICT integration in K-12 schools and that 

they were from a peer-reviewed source;  
(ii) they reported on ICT integration in K-12 schools or research in the area of teacher issues and attitudes 

towards the integration of technology in teaching practice; and  
(iii) only documents published in English were used (to focus on directly usable material)  
   and the exclusion criteria were: 

(i) unpublished theses, dissertations or presentation abstracts that were not published in peer-reviewed 
journals (grey literature); 

(ii) reviews they were simply descriptive; and 
(iii) not clearly linked to the concepts under review or parallel lines of research in other areas 

 
TECHNOLOGY AND OBSOLESCENCE 
“The only big companies that succeed will be those that obsolete their own products before someone else does” 
Bill Gates - Founder, Microsoft Corp.   
The computer industry frequently and unfailingly launches products that are smaller, more powerful and less 
expensive than their predecessors. This stems from the conviction that every piece of technology so far, 
(hardware and software) is affected by Moore’s law which states that “The number of transistors incorporated in 
a chip will approximately double every 24 months” (Intel, 2005). Moore’s law predicts and is valid to the way 
technology is advancing. However, does that mean that we ‘need’ the latest (better and smaller) technology in 
education to teach the basic concepts of other (non-computing) fields like Biology, History and so on?  

   
There are other factors at play and not just the fact that technology is moving at a rapid pace. Among these 
factors is the concept of ‘planned obsolescence’. Planned obsolescence is a term that can be traced back to 1932 
with Bernard London's pamphlet ‘Ending the Depression through Planned Obsolescence’ in which right at the 
beginning (even before a product is manufactured) the idea is to deliberately make sure that the product’s useful 
life is limited. This causes the consumer to feel the need to purchase newer products as replacements for the 
older ‘obsolete’ ones. In the technology industry, Sandborn (2007) suggested that hardware and software have 
developed a symbiotic relationship where hardware enhancements trigger software manufactures to make their 
software obsolete in relation to the hardware technology. This situation in turn causes older hardware to become 
out-dated. For example - CorelDraw X5 needs a minimum processing power of Intel® Pentium 4, AMD Athlon 
64 or AMD Opteron. But a Intel® Core™ Duo 1.83 GHz, AMD Dual-Core 2.0 GHz or higher is required for 
video editing (Corel Corporation).  

 
Hindle (2008) conceptualized this software/hardware relationship using the analogy of children being born with 
the ability to speak a language that they understood but their parents could not, yet being able to understand the 
language of their parents.  Similarly, new versions of software can understand and communicate with previous 
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generations of the software but communication in the opposite direction may not always be possible, thus 
reducing the utility of older versions in time (p.147). 
 
As an example of hardware requirement changes necessary for running the newer software, in the older version 
of Windows Operating System (OS), Windows 98, the minimum memory requirements were 64MB, which now 
have increased to 1GB (1024MB) for the Windows 7 version. Similarly highlighting the case of changes in 
newer and improved software, for example, let us examine the differences in the Microsoft program – Word (a 
type of document typing and editing software). Between the product’s first launch in 1989 and the following 10 
years, the number of toolbars went from 2 to 23, to 31 in another 4 more years and more in the following years! 
So by the time people are trained to understand the workings of the new software, the newer one is launched or 
ready to launch, starting the whole process of training again. 

 
Aronson (2008) confirmed that by the time many of us get our hands on the latest piece of technology, there is 
already the successor (or replacement) getting ready to roll out of the manufacturing plant. Hence, the major 
concern with adopting new technology in schools is that it puts an incessant strain on the limited budgets and 
dwindling resources often leaving a significant number of schools with either obsolete technology or high 
computer to student ratios for new technology. With technology advancing and rapidly getting obsolete, for 
schools, there is an emergent widening gap between the integration of advanced technology and teaching and 
learning. For teachers, it becomes a challenge to integrate this ongoing advancement into the classroom, which 
in turn impacts the student. 
 
CURRENT SETUP IN SCHOOLS 
According to the Merriam-Webster dictionary, a Personal Computer (PC) is defined as: “A general-purpose 
computer equipped with a microprocessor and designed to run especially commercial software (as a word 
processor or Internet browser) for an individual user”. The key terms I wish to highlight here are ‘personal’ and 
‘individual’. Both terms confirm the fact that the PC is a single user machine and has not been designed for the 
use of more than one user. However, this has not been the case since the introduction of microcomputers in 
schools, and even today many schools allocate a single PC to multiple users.  

 
Schools are under pressure to allocate significant time and money for integrating technology into curriculum, 
with the prime intent of improving student academic achievement (OECD, 2001; Plante & Beattie, 2004; U.S. 
Department of Education, 2000). Since teachers are fundamental to any integration plan, they have been under 
pressure to learn technology skills and then teach by incorporating ICT into their practice. However, current 
trends of increasing budgetary constraints and projected economic conditions make it difficult for a large number 
of educational establishments to provide this technology adequately to their students (Ali, 2007; Zhao et al., 
2002).  

 
Validating the costs associated with technology acquisition, in a significant number of schools, it is unlikely that 
the PC is used ‘individually’. According to Ertl and Plante’s (2004) report, published by Statistics Canada, in 
2003/04 about 72 computers per school were used for educational purposes. With a median of 12 minutes per 
school computer dedicated to support and maintenance each month, the number of working PC’s for use 
available at one time for teaching drops below the average of 72 computers per school. Also, less than 25% of 
the K-12 schools in Canada were operating with around 50% of their PCs running the most recent Operating 
System (OS), with Quebec and the Atlantic provinces trailing the list (Statistics Canada, 2004).  

 
Research surveying educational practitioners, over a number of countries spread across continents, identified that 
an insufficient number of computers hindered the integration of computing technology in schools (Bingimlas, 
2009; O’Mahony, 2003; Pelgrum & Law, 2003). Similarly, Mumtaz (2000) reported similar results and further 
suggested that both an insufficient number of computers and improper software can significantly impact the 
implementation of ICT. Recently, Nikolopoulou & Gialamas (2016) found that lack of equipment was a key 
issue in Greek classrooms as well. Under these conditions, options for appropriate technology use are reduced, 
hindering the opportunities available to the quality use of ICT in the classroom.  
 
Can it be assumed that if a sufficient number of computers are made available with appropriate software, then 
we should be able to integrate ICT in schools easily? Fabry and Higgs (1997) noted that the appropriate amount 
and right types of technology along with adequate access is vital for the effective integration of computers and 
that a suitable numbers of computers alone does not assure proper utility of the technology. This issue is echoed 
by Zhao et.al. (2002) who state that; “Although in recent years there is a great progress in bringing computers 
and networks to schools, we found that in many schools teachers did not have easy access to either of the two 
infrastructures” (p. 512).  Based on observations of the above mentioned researchers, it can be said that if 
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teachers have poor access to technology, it will be reflected in their integration of ICT and teaching. Norris, 
Sullivan and Poirot (2003) point out the importance of accessibility for teacher’s use as: “…teachers’ use of 
technology for curricular purposes is almost exclusively a function of their access to that technology” (p. 25).  
 
Although we can contend that access is key, once the technology is available in the school, however, researchers 
have identified more facets of the issue and highlight a number of other equally vital factors that weigh in 
similarly with regards to the integration of ICT in schools. According to Becta (2004), improper organisation of 
resources, low quality hardware, inappropriate software, or lack of access each can impact the ICT usage in 
schools. The report ‘Integrating ICTs into education’ by UNESCO (2004) cites that “The integration of 
computers and technology into schools is an expensive and sometimes complex process. It requires all the 
necessary equipment, competent staff to get it up and running, technical support, and teaching of others to use it 
correctly and effectively”(p.7).  
 
In Nova Scotia, the ‘Computers for Schools’ program operates where people and businesses can donate their 
used but still useable computer equipment to the program. The point to note here is that most of the equipment is 
older and has been used. Assuming that planned obsolescence is a factor, the equipment should be reaching a 
point where it has ‘lived its life’ and hence the possibility of equipment failure or breakdown starts to increase. 
Bennett (2011) claimed that “Nova Scotia has 60,000 computers in a system serving 127,000 students, many of 
which badly need replacement” (online report). This claim is validated by the Nova Scotia Department of 
Education in their ICT report (2005) which states that “In Nova Scotia, 77 technicians support approximately 
40,000 computers (a ratio of worse than 1:500)” (p.9). Findings by Preston, Cox, and Cox (2000) as well as the 
British Educational Suppliers Association-BESA (2002) suggested that when the equipment available is old and 
less reliable, teachers tend not to embrace using ICT in teaching. 

 
STUDENT COMPUTER RATIOS 
In his survey on educational practitioners’ views in 26 countries (from the continents of North America, 
Oceania, Asia, Africa and Europe), Pelgrum (2001) identified that the top barrier to successful implementation 
of Information and Communication Technologies (ICT) in schools was an insufficient numbers of computers. 
This sentiment was echoed in the United States by the National Teachers Survey (2005) which found that 62% 
teachers responded to not having the right computers to student ratio in their classrooms.  
 
According to research conducted by Wastiau, Blamire, Kearney, Quittre, Van de Gaer and Monseur (2013) 
covering 27 European countries, they observed that in schools in Europe, a computer is shared on an average 
between 3-7 students. In Canada, the school median is 5 students per computer (Statistics Canada, 2005). This 
number still falls short of the research suggestions by Corbett and Wilms (2002), that recommended that ratios 
better that one computer per four or five students, are necessary to ensure significant improvements in learning. 
However, for essential practices to be fundamentally changed, DiSessa (2000) suggested that the critical ratio is 
one computer per three students. According to the US National Teachers Survey (2005), only 13% of teachers 
had one computer to two or three students in their classroom. 

 
Fabry and Higgs (1997) found that a large number of schools highlighting their low student to computer ratio 
had a significant number of computers that did not provide easy access for learning and were of poor hardware 
and software specification. Agyei and Voogt (2014) echo this and suggested that limited technological resources 
in schools present themselves as a key barrier to the integration of ICT in classrooms. This situation makes us 
question the value of such low ratios, since such dated technology and incompatible software specification 
would not be able provide the improvements suggested by Corbett and Wilms (2002) and DiSessa (2000) in 
learning. More recently, Larkin (2011) questioned the optimal one computer per student ratio recommending 
instead that one computer be available for every two students. His research suggested that “1:2 computing is 
preferable to 1:1 computing to achieve a balance between productivity, student engagement, social activity, and 
individualised learning” (p.101). 

 
Studies have shown that increasing the number of computers showed no significant relationship to student 
performance (Hu, 2007; Lei, 2010). However, Lei’s (2010) study also suggested that “for technology to have 
meaningful impact on teaching and learning, close attention must be paid on the quality of technology use: how 
is it being used, what is used and for what purposes” (p.468).  

 
TEACHER INTEGRATION OF COMPUTING TECHNOLOGY 
McGehee and Griffith (2004) recommended that educators need to incorporate new technologies into their 
teaching so that they can maximize the potential benefits of ICT, resulting in improved student performance. The 
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Algemeen Directeurenoverleg Educatieve Faculteiten (ADEF) (2009) suggested that a teacher should be 
proficient and competent in key areas in order to integrate ICT in the classroom. These key areas were:  

1. Instrumental skills   
The teacher has enough technical or operational skills required for the use of a computer in order to 
employ ICT in lesson situations and in educational organisation. 
2. Information skills  
The teacher is knowledgeable about media and skilled regarding information. 
3. General pedagogics  
The teacher makes appropriate use of ICT in lessons and is able to combine digital and non-digital 
teaching materials (blended learning), to make learning more effective and/or efficient. 

3.1. Presenting  
The teacher is adept in integrating digital material into lessons and can employ varying pieces of 
hardware to achieve desired educational outcomes. 

3.2. Collaborating and communicating  
The teacher is familiar with a number of synchronous and asynchronous digital forms of 
communication and is able to employ these in the lessons. 

3.3. Working individually  
The teacher is able to guide students working independently with ICT. 

3.4. Guiding and evaluating  
The teacher is able to use ICT in teaching and evaluating students. To this end the teacher is 
capable of gaining insights into the student’s learning using ICT. 

3.5. Testing  
The teacher is able to develop/compile, administer and evaluate simple digital tests. 

4. Designing and developing  
The teacher can use ICT for designing and /or developing digital teaching material. (p. 3-6) 
 

However, research in this area showed that in a significant number of schools, the potential of learning with ICT 
was lost as several educators still have gaps in their ICT knowledge and hence do not use ICT in their teaching 
despite the apparent benefits of the use of ICT for educational purposes (Bingimlas 2009; Pelgrum 2001; 
UNESCO 2004). The US National Teacher Survey (2005) showed that slightly over half (54%) of teachers 
integrate computers into daily instruction and just about a quarter of them thought that their training was 
adequate enough to use current instructional software packages. Professional development training in the use of 
assessment software was perceived as adequate by only 21% of teachers.  These statistics suggest that a majority 
of teachers might resist adopting technology-related practices.   

 
Research by Barak (2006) suggested that teachers are cautious about integrating advanced technologies in 
schools even though they take advantage of ICT for their personal development and learning. The reason that 
teachers are cautious can also stem from research like Slaouti & Barton (2007) who observed that hindrances 
such as time pressures, accessibility of equipment, lack of mentors and opportunities for apprenticeship or 
observation also have an impact on teachers’ ability to integrate ICT. Globally, researchers believed that 
integrating ICT for instructional purposes eventually rests on the attitudes of teachers toward the technology 
(Huang & Liaw, 2005; Teo, 2008). In the case of learning environments, technology optimization should not be 
the ‘holy grail’. For instance, although there are potential benefits of using ICT in teaching and learning, one 
should bear in mind that the value of knowledge that can be imparted and gained on its own with limited use of 
technology is valuable. This sentiment is echoed by the President’s Panel on Educational Technology (1997) 
who suggested that lessons using ICT should “emphasise content and pedagogy, and not just hardware” (p.8). 
That is, the focus when implementing ICT might shift from student learning and achievement to the state and 
capability of the technology. Such a focus would need to be examined critically.  

 
Earlier research in this area of teacher integration of ICT in the classroom still shadows some of the current 
issues faced. Hodas (1993) talked about “technology refusal” by teachers, identifying concerns that teachers 
sometimes fear both technology and loss of control that might result from increasing technology use in the class. 
Tying these concerns in with current research by Tella et al. (2007), it was found that “inadequate knowledge to 
evaluate the role of ICT in teaching and learning, lack of skills in the use of ICT equipment and software had 
resulted in a lack of confidence in utilising ICT tools” (p.14). So since 1993, limited changes have occurred in 
regards to some of the factors identified as hindrances to the integration of ICT by teachers.  

 
Some of the key factors like teacher attitude, experience, knowledge, training and integration of ICT into the 
curriculum are discussed in detail next. These factors can be either facilitators or hindrances. In Canada, 
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according to Statistics Canada, the usage and acquisition of ICT by teachers is in line with research in other 
jurisdictions. 
 
Table 1 presents the most recent data collected by Statistics Canada in the context of teacher ICT development. 
It shows the percentage of schools that promote teachers’ understanding of ICT and the techniques they use in 
helping them learn and integrate the technology in their practice. 
 

Table 1: Strategies to Help Teachers Learn How to Use ICT 

  

Mentoring or 
coaching 

activities with 
teachers or ICT 

professionals 

Information-
sharing or 
discussion 
with staff

Personal 
learning 
activities

Professional 
development

Training 
sessions 

Staff 
meetings 

Organized 
after-

school 
sessions

% of schools 
Canada 25.1 18.2 14.6 12.8 12.2 8.0 7.2
Newfoundland 
and Labrador 17.3 12.7 6.6* 7.8 6.1* 4.4* X

Prince Edward 
Island 27.4 17.4* X 13.6* x x X

Nova Scotia 21.0 16.1 16.4 11.9 10.2 5.5 5.5
New 
Brunswick 20.4 12.6 12.0 10.0 12.3 7.6 8.7

Quebec 30.9 16.8 20.6 11.7 19.3 10.2 9.8
Ontario 24.9 21.4 12.6 13.1 10.6 8.6 7.1
Manitoba 24.9 16.9 14.5 14.0 14.8 5.6 4.9
Saskatchewan 19.7 13.9 12.0 10.9 10.4 5.3 6.4
Alberta 31.3 21.8 17.3 20.2 13.0 9.0 8.8
British 
Columbia 17.8 12.8 11.2 8.5 7.0 5.7 4.0

Yukon 33.3 33.3 X X x x X
Northwest 
Territories X x X X x x X

Nunavut X x X X x x X
Note: Estimates reflect the answer category ‘a lot of emphasis placed by principal on strategies to help teachers 
learn how to use ICT’. 
* Lower reliability estimates due to sample size. 
x Suppressed to meet confidentiality requirements of the Statistics Act. 

(Source: Information and Communications Technologies in Schools Survey 2003/04, Centre for Education 
Statistics, Statistics Canada, p.26) 

 
Beliefs and attitudes  
Embracing and integrating ICT in the classroom can be strongly influenced by the teachers’ attitudes towards 
ICT (Chai et. al., 2009; Drent & Meelissen, 2008; Jimoyiannis & Komis, 2007). Kulik, Kulik and Bangert-
Drowns (1985) conducted a meta-analysis of 32 comparative studies on the impact of computer-based 
instruction on elementary school students’ achievement. This earlier research focussed on the student rank and 
achievement. Factors such as teacher’s attitude and level of integration were given less weight at that time. 
These factors are now being highlighted in current research and acknowledged as having a significant impact on 
student learning.   

 
Recent research into the barriers to ICT integration in schools highlights that teacher attitude is not just a 
personal dynamic, but it is strongly influenced by the support and scaffolding available to the teacher in terms of 
implementing ICT. This support and scaffolding also demonstrates itself in the form of access and failure rates 
of available equipment, the opportunities for training given and the school philosophy towards the integration 
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and application of ICT in the environment. (Becta, 2004; Dawes, 2001; Ertmer, 2005; Mumtaz, 2000). For 
example, a teacher who is hindered by the failure of equipment on a number of occasions might reduce their 
integration of ICT in their teaching. When assessed, this situation can reflect as a negative attitude towards the 
integration of ICT. Nikolopoulou & Gialamas (2016) echoed the research by Awan (2012) and noted that factors 
such as access to equipment, training, and the support of the education community, played a huge part in the 
attitude the teacher had and their inclination to integrate the ICT in their practice.  

 
Teacher’s attitudes in integrating ICT also have an impact on the attitude of the students towards ICT. Sime and 
Priestley (2005) in their research found that “individual teachers were also perceived as having the power to 
model children’s attitudes towards ICT and their attitude in this sense was considered as crucial. When teachers 
were enthusiastic and dedicated to finding ways of using ICT in teaching, and gave pupils meaningful tasks on 
the computer, pupils were thought to be more involved in their learning with ICT” (p.137). Their research also 
found that “even when resources were limited and access to computer suites was problematic, students thought 
that the individual teachers’ attitude was the vital factor in determining ICT use” (p.137). 
 
Teacher’s attitudes and beliefs are fundamental for the successful integration of ICT in education. However, they 
are not standalone factors in the integration of ICT. A positive attitude towards ICT along with the right support 
and scaffolding for the institution can go a long way in the successful application of ICT in schools. 

 
Knowledge and experience  
Pelgrum (2001) cited lack of skill and/or knowledge as well as issues with integrating ICT into the lesson, as the 
top non-material hindrances to developing a successful ICT school environment. These hindrances could be 
explained in the research completed by Oren, Mioduser, and Nachmias (2002) who noted that teachers had 
limited knowledge of integrating ICT into their practice since “… most current teachers' pre-service preparation, 
and subsequent in-service courses were devised in reference to traditional educational technology and settings 
(e.g., printed materials, frontal lectures, and face-to-face group work)” (p.15). 

 
According to Oblinger and Oblinger (2005), most of the children born in and after the 1980’s belong to the ‘Net 
Generation’ (a term coined by Don Tapscott in 1997) where the use of technology and the internet were part of 
the environment growing up. Being exposed to ICT earlier on in their childhood makes technology an embedded 
part of the children’s thought process. This experience is in contrast to that of teachers who may not have had 
such an exposure and have to acquire this technology and the various aspects of the technology from the ground 
up.  

 
The issue confounds itself when teachers who don’t have technical backgrounds have to integrate technology 
and achieve a level of proficiency in using the ICT. Montgomerie and Irvine (2001) noted that when schools 
employed graduates with a higher qualification in education, it was expected that they have a reasonable level of 
ICT knowledge and exposure to ICT implementation. Even in the case where the teacher may have had a formal 
training in Instructional technology, there is a very high chance that they have little to no knowledge on how to 
translate that training into their teaching practice and curriculum design (Bauer, 2000; Hardy, 2003). The 
problem here is that even though the teachers’ are entering the schools with a comprehensive grounding in their 
core subjects as well as training in ICT, there is a possible disconnect between their knowledge and successful 
integration of ICT with the subject matter and the subsequent presentation of that material for teaching. 

 
The way this can be represented is in the form of an inverse pyramid (Figure 1). At the top, academic knowledge 
and prior experience along with teaching skills form the foundation of the pyramid. This foundation (in many of 
the current school systems) is enriched with ICT training (so that ICT can be integrated with the teaching). 
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Figure 1: Knowledge Pyramid 

 
However, the final application and integration of ICT is heavily reduced and is not a cumulative effect of the 
merger of the two prior factors of foundational knowledge and ICT training (which ideally it should represent). 
In other words, ICT training that fails to focus specifically on integrating technology into classroom curriculum 
does not necessarily lead to the desired results. Since all thought processes occur inside the teachers’ heads, they 
cannot be verified. However, how a teacher comprehends and then presents his/her knowledge to the class may 
be one of the most important variables in the implementation of ICT in the educational environment.  
 
Borko and Putnam (1995) suggested that where knowledge directly influences a teacher’s thinking, it predicts 
their actions in a classroom.  To understand teaching, one must then examine the teacher’s knowledge system, 
which includes the teacher’s thoughts, judgements and decisions, associations between their knowledge systems 
and cognitions and how these lead to action.  A famous quote attributed to Albert Einstein said, “Not everything 
that can be counted counts, and not everything that counts can be counted.” To facilitate the improvement of 
teacher’s practice, Borko and Putnam suggested that we assist them to expand their knowledge systems (p.37). 

 
Training 
Training teachers in the use (and eventual implementation) of ICT is vital for integrating ICT in the classroom. 
This area has come under scrutiny by the research community since there is an obvious relationship between 
training teachers in ICT and its subsequent implementation. The rational approach that most of the schools have 
taken since the introduction of ICT in schools is to train teachers in the use of ICT so that they can implement 
ICT in their respective teaching. This (expected) simple transition does not always translate from learning to 
teaching in a number of cases.  The reasons are complex and multifaceted - from continuously upgrading 
hardware and software, to student computer ratios, to prior knowledge, to amounts of training and many more 
areas that are being highlighted as research in this area continues.  

 
The type of training given is also noteworthy since according to Phelps, Hase and Ellis (2005), “many ICT 
programs are directive, training through a series of step-by-step instructions and concentrating on a particular 
program or computer utility” (p.68). The key issue here according to their research, is that computer technology 
is developing at a fast speed. For those individuals undertaking traditional learning in the use of a software 
program, the knowledge will become out-dated rather quickly (p.68). 

 
Browne and Ritchie (1991) found that a noteworthy constraint of in-service teacher training is that it becomes a 
medium for “simply providing knowledge to teachers and doing little to help transfer the skills to actual 
classroom implementation” (p.28). Such transfer needs to be explicitly modeled – since it cannot be assumed 
that teachers will automatically generate these ideas on their own. A significant number of teachers in training as 
well as in-service teachers accept the fact that they are not trained adequately and are frequently not given 
appropriate tools to implement ICT in their practice (Hardy, 2003). This finding corroborates that of the US 
National Teacher Survey (2005) when only one quarter of the teachers perceived that their training was adequate 
enough to support their use of current instructional software.  
 
The issue spreads itself beyond the perimeter of adequate training. For example, Bosley and Moon (2003) found 
inconsistencies between the extent of ICT training received by a teacher and the degree to which the teacher 
applied that training in their practice. The authors believed, that this finding suggested a lack of confidence in 
relating the learning (from the training) into a successful implementation in the classroom. According to Brown 
and Ritchie (1991), the teacher must present the information in a cognitive form and also demonstrate 
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confidence and autonomy in the application of the material with students during classroom utilization of 
technology skills (p.30). 

 
Another dimension to consider is that training a person on the usage of a system does not directly translate to a 
full blown application of the product, since teachers are not usually given any specific training in the area of 
multiple users on single-user computer systems. In this area as well as others highlighted in current research, it 
has become crucial that teachers need to be specifically trained - not just in understanding how the technology 
works but also the applicability of the technology in order to successfully integrate ICT in their teaching 
(Markauskaite, 2007; Mitchem, Wells, & Wells, 2003; Yildirim, 2000). During their research Kafyulilo, Fisser 
and Voogt (2015) found that attending directly relevant ICT professional training courses positively impacted 
the teachers’ confidence when engaging with technology.  
  
Phelps, Hase and Ellis (2005) suggested that end-user computer education programs require modifications in 
attitudes, values and beliefs to allow change and provide the confidence for ongoing learning. They noted that 
program participants need application skills more than training because any directed learning software they learn 
in a training program will be outdated soon with its successor (p.68). Hence, Castro Sánchez and Alemán (2011) 
suggested that teachers engage with ICT integration in classroom with flexibility and receptiveness.   
 
DISCUSSION 
Summarising the literature by various experts in the field, a number of hindrances were identified. However, 
when looked at closely, the principal factor that was frequently emphasized was (lack of) knowledge/skill. This 
factor impacted most on the other factors that were identified as hindrances: lack of knowledge and skills caused 
some teachers to - fear loss of control (Hodas, 1993), lack of confidence in utilizing ICT tools (Tella et al. 2007), 
inability to translate training into their teaching practice and curriculum design (Bauer, 2000; Hardy, 2003), 
inability to connect pre-service training to classroom application owing to variations in learning the material and 
teaching it (Oren, Mioduser, and Nachmias, 2002). Addressing a part of this issue is the work of Nikolopoulou 
& Gialamas (2016) and Kafyulilo et.al. (2015) that suggested attending directly relevant ICT professional 
training courses. These courses positively impacted the teachers’ confidence when engaging with technology. 

 
The other key factor highlighted was equipment. Nikolopoulou & Gialamas (2016) echoed the research by Awan 
(2012) and noted that factors such as access to equipment, training, and the support of the education community, 
played a huge part in the attitude the teacher had and their inclination to integrate the ICT in their practice. 
Keeping these concerns in mind when it comes to developing learning environments, it was realized that the 
focus needed to be shifted from developing technology intensive classrooms. For instance, although there are 
potential benefits of using the latest ICT in teaching and learning, one should bear in mind that the value of 
knowledge that can be imparted and gained on its own with limited use of technology is valuable. Hence, Castro 
Sánchez and Alemán (2011) suggested that teachers engage with ICT integration in classroom with flexibility 
and receptiveness. This open-minded approach would allow teachers to acquire new pedagogical strategies and 
easily familiarise themselves with the technology leading them to integrate it with comfort. The President’s 
Panel on Educational Technology (1997) echoed a similar sentiment by suggesting that lessons using ICT should 
not focus on just the capability of the hardware; they should highlight the content and pedagogy (p.8). The focus 
then in the implementation of ICT shifts from the state and capability of the technology to what advances in 
comprehension can be achieved by the students during learning with technology.  

 
A key issue to raise is that if group instruction and group learning using ICT is the current reality, then why not 
embrace it and modify current teaching and learning practices accordingly? Shared use of computers has been 
the reality since microcomputers were introduced into classrooms. Hence, to support optimal learning using ICT, 
if we use a carefully planned approach instead of simply placing students together in groups, we should be able 
to achieve a successful learning environment that could potentially be richer than an individualized learning 
environment. 
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ABSTRACT 
The present study employs social cognitive theory (SCT) and social capital as the guiding frameworks to explain 
online interaction quality among learners in a blended learning program (N=179). Capturing performance 
expectancy by perceived learning benefits and online interaction quality with nuanced cognitive measures, the 
study aims to validate how the SCT and social capital, which are mostly used in predicting online interaction 
quality in virtual settings, are applicable in an academic setting. More specifically, we investigate the 
relationship between trust, norms of reciprocity, sense of belonging, altruism, perceived learning benefits and 
learners’ perception of online interaction quality. Data were collected quantitatively by means of a questionnaire. 
Confirmatory factor analysis (CFA) and path analysis were employed to validate the instrument and answer the 
research question respectively. The findings show that only sense of belonging and perceived learning benefits 
significantly account for a moderate variance in online interaction quality (R2 = .46). Based on the findings, 
implications for instructional practice and further research are suggested. 
 
Keywords: online interaction quality, social capital, perceived learning benefits, and adult learners 
 
INTRODUCTION 
Different instructional approaches such as scaffolding, prompting, and role assignments have been adopted by 
instructors in online and blended learning to enhance learners’ participation in online discussions. Of equal 
importance, the quality of these online discussions is also a major concern. If high level of online participation is 
hard to achieve, high quality of online interaction is even more difficult to reach. There are different factors 
inhibiting adult learners from being active online, e.g. assuming different roles during the undertaking of the 
study or the preference of interacting with those of similar backgrounds (Yukselturk, 2010). Nevertheless, the 
decision to dedicate time and effort to online discussion of adults are normally weighted based on cost-benefits 
evaluation  (Kollock, 1999). This means of learners are intrinsically and extrinsically motivated in their online 
participation, factors related to situational variables will be of less significance. 
 
The quality of online interaction has been investigated in a number of settings. For example, Peltier, 
Schibrowsky, and Drago’s study (2007) confirms that instructor’s facilitation has a positive impact on learners’ 
perception of online interaction quality. Additionally, Lee and Bonk (2016) found that the higher the degree of 
closeness learners perceived, the more they became involved in their online participation in blogs, thus 
contributing more to the community of learners. In virtual learning communities in which the sharing of 
knowledge is voluntary, Chang and Chuang (2011) and Chiu, Hsu, and Wang (2006) found that social capital, 
measured by trust, norms of reciprocity, and sense of belonging significant predict the quality of knowledge 
sharing. The nature of virtual learning communities and the learning communities of adult learners share the 
essence that their members are more likely to contribute and advance the quality of online interactions when they 
are motivated and intrigued by factors other than obligation from the course requirement. Thus employing the 
social capital framework along with factors related to learners such as performance expectancy as an extrinsic 
motivational factor and altruism as an intrinsic motivational factor would provide more insights regarding 
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enablers of online interaction quality. However, research findings up to date have revealed that such studies in 
formal education settings are still scarce. The results from studies in virtual learning communities as those 
carried out by Chang and Chuang (2011), Chiu et al. (2006) and Lampel and Bhalla (2007) cannot be 
generalized to adult education settings for a number of reasons. The first is that the quality of online interaction 
or knowledge sharing in these studies is that of being accurate, reliable, complete and understandable (Chiu et 
al., 2006). Thus when applied to educational setting, such measures of the quality of online interaction cannot 
comprehensively capture the cognitive essence required for academic knowledge development. Second, 
performance expectancy in virtual learning communities is conceptualized as reputation and community building 
(Chang & Chuang, 2011; Chiu et al., 2006). These outcome expectations are not applicable in formal education 
settings as adult learners may not have that motivation of enhancing individual status and expanding social 
connections with peers given that they have other options in addition to online interaction opportunities. 
 
Against these backgrounds, the present study aims to bridge the gap in literature by investigating how social 
capital and factors related to learners’ motivation such as altruism and performance expectancy measured by 
perceived learning benefits are associated with online interaction quality. Conducted in the context of formal 
education setting that employs blended learning as mode of instructions, the present study aims to unravel 
critical factors contributing to the quality of online interaction among a group of adult learners who are 
heterogeneous in their socio-demographic background.  More specifically the following research question is 
addressed: What are the relationships between social capital and learners’ personal-related factors, namely, 
altruism and perceived learning benefits and online interaction quality? In addition, we also examine if these 
relationships are moderated by learners’ socio-demographics, including age, gender, educational attainment, and 
employment status. 
 
THEORETICAL BACKGROUND 
The quality of online discussion or knowledge sharing by members in a learning community is affected by 
various factors. Hsu, Lu, Yen and Chang (2007) argue that the extent to which individuals contribute to the 
learning community is contingent on their personal motivation and the social environment, of which they are a 
member. Researchers have based largely on the Socio Cognitive Theory (Bandura, 1989) to explain the 
behaviors of knowledge sharing in an online learning community, e.g. Chiu et al. (2006). The Social Cognitive 
Theory states that a person’s behavior is influenced by the social networks and their cognition, e.g. expectations 
including outcome expectations and self-efficacy (Bandura, 1989). Previous studies have included social capital 
as aspects of the social networks and performance expectancy and altruism as those of personal cognition in 
explaining the quality of online interaction among learners (e.g. Tamjidyamcholo, Baba, Tamjid & Gholipour, 
2013). Self-efficacy, being one of the factor in the SCT, is not included in most studies, e.g. Hsu et al. (2006) for 
the reason that self-efficacy is context-specific and hence is subject to change over time (Chen, Gully, & Eden, 
2001). Thus in the following section, factors related to the social environment, namely social capital and 
personal cognition including performance expectancy and altruism that are hypothesized to be associated with 
online interaction quality are discussed. 
  
Online interaction quality 
Due to the fact that the context in previous studies is different from academic settings, the online interaction 
quality is measured by the quality of information shared rather the cognitive aspects related to knowledge 
construction such as triggering self-reflection and knowledge transfer. Taking this into account, the present study 
adopts the cognitive presence scale from Arbaugh, Cleveland-Innes, Diaz, Garrison, Ice, Richardson, and Swan 
(2008) to capture the online interaction quality among the adult learners in a blended learning program. We 
define online interaction quality as an evaluation of how the learners perceive the interaction with other learners 
help them to build up their knowledge related to the courses and facilitate knowledge transfer.  
 
Social capital 
According to Putnam (2000), social capital refers to the networks, norms, and social trust that foster the 
collective processes and actions of members within a community for the public good. From a different 
standpoint, Bourdieu (1986) and Coleman (1988) (cited in Zhang & Kaufman, 2015) address social capital as the 
social networks and resources obtained by individuals through their memberships and interactions within the 
community. Bourdieu and Coleman’s conceptualization of social capital implies that individuals can benefit 
from the community of their membership whereas Putnam proposes that the community can benefit from the 
social capital generated through the interactions among its members (Oztok, Zingaro, Makos, Brett, & Hewitt, 
2015; Zhang & Kaufman, 2015). Despite different emphasis, these authors share the idea that social capital 
results from the dynamic interaction among members and an increase in social capital is beneficial for 
individuals and the community (Oztok et al., 2015). 
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When investigating the role that social capital plays in enhancing the quality of online interaction among 
learners, we view the concept from Putnam’s perspective. This means that the trust, sense of belonging, and 
norms of reciprocity among the classmates are hypothesized to motivate them to actively contribute to the online 
discussions for leveraging the quality of one another’s learning. In this study, we adopt the definition of trust, 
norms of reciprocity, and sense of belonging from Chang and Chuang (2011) to conceptualize and operationalize 
social capital. Accordingly, trust is defined as “individual beliefs and expectations that other participants can 
perform consistent behaviors to follow norms and principles of a virtual community” (Chang & Chuang, p.12). 
The authors refer to norms of reciprocity as the perception of fairness to mutually share knowledge to each other 
in a virtual community and sense of belonging as feeling of belonging to a group or a set of people. These three 
constituents of social capital have been confirmed as significant factors relative to online interaction quality in 
virtual communities in Chang and Chuang (2011), Chiu et al. (2006), and Tamjidyamcholo et al. (2013). 
 
Altruism and performance expectancy 
Altruism is defined as the offer to help others by voluntarily sharing knowledge without an expectation of a 
return from the recipients (Kollock, 1999; Steward & Gossain, 2006; Yu & Chu, 2007). According to Hung, 
Durcikova, Lai, and Lin (2011), altruism is considered a type of intrinsic motivation that triggers one’s 
knowledge sharing to the community. However the authors found a non-significant effect of altruism on the 
quality of knowledge shared, which is in line with the findings from Lampel and Bhalla (2007) and contradictory 
to the results from Chang and Chuang (2011). In this regard, it is relevant to take Kollock’s (1999) opinion into 
account, who postulates that altruism may compete with extrinsic motivation such as the evaluation of the gain 
that can be obtained. In fact, Hsu et al. (2006) and Hung et al. (2011) found that extrinsic motivation such as 
reputation is stronger than altruism in predicting the quality of online interaction in a community. In an 
educational setting, research validating the role of altruism as a measure of intrinsic motivation and performance 
expectancy as extrinsic motivation concerning online interaction quality is not yet recognized. In addition, 
performance expectancy in existent studies mainly focuses on reputation, community development, and network 
expansion. These outcomes are not highly relevant in educational settings because the most important motivation 
and goals of one’s participation in online discussions related to the courses under question is the perception of 
how the community can help them to build and expand their knowledge repertoire. Therefore, this study 
addresses these two gaps by using perceived learning benefits of a measure of performance expectancy. The 
construct is adopted from Xie and Ke (2011) to capture the perceptions of learners as to how the learners 
evaluate the value of online discussion relative to their learning. 
 
Based on these theoretical backgrounds, we hypothesize that social capital measured by trust, norms of 
reciprocity, and sense of belonging and learners’ intrinsic and extrinsic motivation measured by altruism and 
perceived learning benefits respectively, will have a positive relationships with the quality of online interaction 
as perceived by the learners. 
 
METHODOLOGY 
Research design 
The present study employed a quantitative approach to data collection by means of a questionnaire. Data were 
collected one time in different centers for adult education in Flanders (Belgium). Thus in terms of design, the 
study is cross-sectional in nature. The questionnaire was distributed both online on the researchers’ institutional 
platform or in the participants’ classrooms with the presence of their instructors and one of the research 
members. To minimize issues related to common method bias, the participants were encouraged to give answers 
most relevant to them and therefore, no right or wrong answers were the case. The participation in the study was 
totally voluntary, i.e. no incentives were given and the anonymity of the participants was guaranteed. 
 
Participants 
The participants in this study are learners who were following the Specific Teacher Training program. The 
program employed blended learning as an instructional strategy. Learners who have successfully completed the 
program are granted with a certification to be qualified for teaching at secondary levels. After screening for 
incomplete and unengaged answers, one hundred and seventy nine questionnaires were retained for analyses. 
The number of female learners (61.5%) is nearly twice as much as male learners (38.5%). Higher secondary 
degree holders (57.5), constitute the majority, followed by higher education degree holders (39.1%) and lower 
secondary degree holders (3.4%). As for employment, learners who have a fulltime job is the biggest group 
(62.6%). Those who are part-timers accounts for 20.7% and those who are full-time enrolled 10.6%. Learners 
aged between 18-30 accounts for half of the sample, followed by those aged between 31-40 (32.4%) and 41-50 
(17.3%). The average age of the participants is M=32.08, SD=7.82. 
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Instrument 
The present study used existing scales validated from previous studies. As for the independent variables, social 
capital including three dimensions, i.e. trust, norms of reciprocity, and sense of belonging, and altruism were 
adopted from Chang and Chuang (2011) and Chiu et al. (2006). Perceived learning benefits measuring how the 
learners perceived that online interactions with peers contribute to their understanding of the course were 
adapted from Xie and Ke (2011). Regarding the dependent variable quality of knowledge sharing, we have opted 
to modify the cognitive presence scale from Arbaugh et al. (2008) because the scale is more nuanced and 
applicable for capturing the cognitive quality of online interaction among a community of adult learners rather 
than a professional learning community as in Chang and Chuang (2011) and Chiu et al. (2006). In total, there are 
32 items included in the questionnaire. After the scales have been decided upon, face validity had been verified 
by three experts in the fields of adult learning and social capital before they were translated into Dutch, which is 
the mother tongue of the participants. When there were discrepancies in the translation, a third Dutch-native 
colleague was consulted to ensure the clarity of the items’ meaning into without losing the essence of the items 
in English. 
 
Data analysis method 
To answer the research questions, we applied Partial Least Square-Structural Equation Modeling (PLS-SEM) as 
method of data analysis. Accordingly, the analyses consisted of two phases. First the measurement model was 
validated by confirmatory factor analysis (CFA). At this step, construct validity was evaluated by two rules of 
thumbs suggested by Fornell and Larcker (1981) and Chin (1998) such that the average variance extracted 
(AVE) for each construct should be equal or greater than .50 and the square root of the AVE of each construct 
should be greater than the correlations of this specific with others. The second step in PLS-SEM was to confirm 
the hypotheses by means of path analyses. All these two steps were conducted by employing SmartPLS 2.0 M3 
(Ringle, Wende, & Will (2005). 
 
RESULTS 
Measurement Validation 
Confirmatory factor analysis shows that all items have adequate factor loadings (>.400) onto to their respective 
constructs. Thus no items have been removed. Table 1 presents the mean, standard deviations, the AVEs, 
composite reliability, and Cronbach’s alpha. 
 

Table 1: The mean, standard deviations, average variance extracted (AVEs), composite reliability, and 
Cronbach’s alpha of the constructs 

Constructs M (SD) AVEs Composite reliability Cronbach’s Alpha 
Trust 3.61 (0.56) .57 .87 .82 
Norms of reciprocity 3.78 (0.76) .85 .92 .82 
Sense of belonging 3.51 (0.72) .76 .93 .90 
Altruism 4.17 (0.63) .84 .94 .90 
Perceived learning benefits 3.33 (0.70) .67 .91 .88 
Online interaction quality 2.92 (0.91) .68 .96 .96 

 
As for divergent validity, the square root of AVE of each construct displays greater value than the correlations 
between the constructs themselves. This reveals that multi-collinearity is not a concern in this sample. Table 2 
presents the AVEs and the correlations among the constructs. 
 

Table 2: The correlations among the constructs with their respective AVEs (in bold) 
Constructs     OIQ AL  PLB   NP   SB   T 
    OIQ .82      
    AL 0.114 .92     
    PLB 0.619 0.235 .82    
    NP 0.293 0.554 0.275 .92   
    SB 0.417 0.469 0.362 0.586 .87  
    T 0.237 0.360 0.125 0.526 0.572 .75 
Notes for abbreviations: Online interaction quality (OIQ), altruism (AL), perceived learning benefits (PLB), 
norms of reciprocity (NP), sense of belonging (SB), and trust (T). 

 
The structural model 
As the measurement model has been confirmed, path analyses were followed to identify the significant 
predictors of online interaction quality. According to the results presented in Table 3, perceived learning benefits 
were the most significant factor ( =.55, p<.001). However, altruism did not significantly predict online 
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interaction quality ( =-.18, p>.05), which means extrinsic motivation has outweighed intrinsic motivation.  
Among the three constructs of social capital, only sense of belonging was found as the significant factor ( =.23, 
p<.05). Altogether, the significant predictors account for a variance of 46% in online interaction quality, which 
shows a medium effect according to Hair, Ringle, & Sarstedt (2011). 

 
Table 3: Result from path analysis for the outcome variable online interaction quality (R2 = .46) 

Independent Constructs Standardized coefficients t-statistics 
Trust .08 .86 
Norms of reciprocity .07 .64 
Sense of belonging .23 1.97* 
Altruism -.18 1.79 
Perceived learning benefits .55 7.22*** 
     Notes: *p<.05, **p<.001 

 
Analyses of variance 
Analyses of variance, including ANOVAs and t-tests were used to examine if socio-demographic variables may 
affect the relationship among the variables. 
 

(1) T-test result showed that there was no significant difference between male and female learners 
regarding perception of online interaction quality, t(177) = 0.277, p = .785. 
 

(2) The results from ANOVA reveal that there was no statistical differences among the three age groups of 
learners as for perception of online interaction quality, F(2) = 0.067, p = .935. However, a significant 
difference was found among learners who have different educational attainment, F(2)=4.692, p = .01 
and employment statuses, F(2) = 3.362, p = .037. Post-hoc analyses further revealed that learners who 
hold a higher education degree (M = 2.67, SD = 0.04) had significant lower mean scores than higher-
secondary degree holders (M= 3.09, SD = 0.84). In addition, learners who were a part-timer scored 
higher (M = 3.16, SD = 0.85) than learners who were fulltime enrolled (M = 2.5, SD = 0.91). 

 
As educational attainment and employment status can moderate the relationships between the independent 
variables, namely altruism, perceived learning benefits, trust, norms of reciprocity, and sense of belonging and 
online interaction quality, we conducted multi-group moderation to validate the model. Following Keil, 
Saarinen, Tan, Tuunainen, Wassenaar, and Wei’s (2000) approach, the model parameters or regression 
coefficients and standard errors (SE) of each path were estimated for each group. Subsequently, t-statistics were 
applied to find out if the effects of the five independent variables were significantly different as a function as 
group differences. However, all t-statistics were non-significant indicating that educational attainment and 
employment status were not significant as moderators. The results of multi-group moderation analyses are 
presented in Table 4. 
 

Table 4: Results of multi-group moderation for educational attainment and employment status 

Latent variables 

Higher secondary 
degree holders (n=103) 

Higher education 
degree holders (n=70) t-statistics p-values 

(2-tailed) Regression 
coefficients SE Regression 

coefficients SE 

Altruism -0.07 0.11 -0.28 0.12 1.27 0.21 
Perceived learning benefits 0.51 0.08 0.61 0.07 0.88 0.38 
Trust -0.03 0.14 0.15 0.09 0.96 0.34 
Norms of reciprocity 0.15 0.11 0.02 0.10 0.83 0.41 
Sense of belonging 0.19 0.12 0.10 0.11 0.57 0.57 

Latent variables Part-time learners 
(n=37) 

Fully-enrolled learners 
(n =19) t-statistics p-values 

(2-tailed)  Regression 
coefficients SE Regression 

coefficients SE 

Altruism -0.25 0.13 -0.14 0.11 0.59 0.56 
Perceived learning benefits 0.54 0.06 0.41 0.08 1.28 0.21 
Trust 0.17 0.15 0.16 0.19 0.06 0.95 
Norms of reciprocity 0.34 0.12 0.07 0.16 1.32 0.19 
Sense of belonging 0.22 0.19 0.36 0.16 0.48 0.64 
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DISCUSSION AND CONCLUSION 
Based on SCT (Bandura, 1989) and social capital theory (2000), the present study investigates the relationships 
between social capital, personal related factors, i.e. altruism and perceived learning benefits, and online 
interaction quality. The study has operationalized perceived learning benefits and online interaction quality in 
such a way that is more relevant to a community of adult learners following a formal education program. 
Multigroup moderation was also conducted to examine the moderating effects of socio-demographic factor. Yet, 
non-significant moderation was found. 
 
Although outcome expectancy in this study was captured by perceived learning benefits to be more relevant in 
education settings, its positive relationship with online interaction quality is in line with previous studies (Chang 
& Chuang, 2011; Chiu et al, 2006). However, altruism as a measure of learners’ intrinsic motivation failed to 
predict online interaction quality, which is also found in Hung et al. (2011) and Lampel and Bhalla (2007). This 
finding highlights that in virtual learning communities, intrinsic motivation manifest in altruism is more 
important to explain the quality of interaction because the sustainability of the communities highly depend on the 
voluntariness of each member. In educational settings, altruism may lack its prevalence because the need to 
sustain the online interactions among the learners may not be the responsibility of the learners but the instructors 
instead. Given this lack of need, the learners may rely on their evaluation of performance expectancy, namely 
perceived learning benefits as the sole motivation for their quality contribution. In addition, as most learners in 
this sample are employed fulltime and part-time, the evaluation of cost benefits has outweighed altruism. Thus to 
successfully enhance the quality of online interaction, it is suggested that the instructors can explicitly clarify 
how online interactions with peers are aligned with the learning objectives. In so doing, the learners will be more 
motivated to substantially contribute to online discussions and overcome barriers such as the lack of time due to 
other obligations. 
 
Contradictory to most studies that employ the social capital framework to explain online interaction quality, only 
sense of belonging was positively correlated with the dependent variable. That trust and norms of reciprocity 
were found to be non-significant suggest that learners in a program may have known each other and consider 
that helping each other in need is a normal practice. Then there is not that high variability in terms of trust and 
norms of reciprocity among learners in a program whose identities are more visible than those in virtual learning 
communities as investigated by Hsu et al. (2007). Being found as a significant predictor, sense of belonging has 
demonstrated that it is the most significant element of social capital in online learning environment as initially 
postulated by Rovai (2002). Thus, an online learning environment in which learners feel that they share a 
common goal, e.g. enhancing knowledge on a particular topic or tackling an educational issue, and that they are 
highly welcomed to present their voices is desired to bring about high quality of online interaction. To achieve 
this goal, again the instructors’ strategies in creating opportunities for the sharing of personal background and 
lived experiences among learners as suggested by Nistor, Daxecker, Stanciu, and Diekamp (2015) is 
recommended. Additionally, effort to build up common goals and missions related to the professional career 
such as an educator identity as in this study, should also be invested as this helps the learners feel more 
connected to one another and chances are that they will be more active in their online contributions. 
 
There are some limitations that make the generalization to be taken with caution. First, although self-report 
questionnaires can be the most appropriate method to capture relative concepts such as trust, sense of belonging 
and perceived learning benefits, it is recognized that the quality of online interaction can be better measured by 
objective methods such as message coding. Therefore, future research with more objective measures of online 
interaction will help to further validate the findings. The translation of the questionnaire is also one factor that 
needs to be taken into account. More specifically, we suggest validating the questionnaire in an English-speaking 
sample to confirm the reliability and validity of the measurement model. Third, that the participants in this 
sample were adult learners following a common program, namely Specific Teacher Education, may limit the 
interpretations of the results in hard disciplines such as Computer Science. For example, Neumann, Parry, and 
Becher (2002) postulate that learners in different disciplines may have different epistemological beliefs and 
learning approaches with soft-disciplined faculty being more subscribed to reflective discussions as method of 
knowledge construction. Therefore, we suggest that a comparative study using disciplines as a moderator can be 
more helpful to gain more insights into the critical enablers of online interaction quality. 
 
In conclusion, in an adult educational context, the present study has revealed that the SCT and social capital 
theories can be relevant to explain the quality of knowledge sharing among learners in a blended learning 
program. The two critical elements that have been identified are perceived learning benefits and sense of 
belonging, which help to explain a moderate variance in learners’ perception of online interaction quality. Based 
on these findings, implications for instructional practices have also been proposed. In essence, making learning 
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goals explicit, underlying how online interaction is important to one’s learning, and creating a mutually 
respectful environment with shared goals and identity are of significance to enhance the quality of online 
interaction among learners. 
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ABSTRACT 
This study aims to present primary school students’ views about current educational software interfaces, and to 
propose principles for educational software screens. The study was carried out with a general screening model. 
Sample group of the study consisted of sixth grade students in Şehit Öğretmen Hasan Akan Elementary School. 
In this context, the evaluation of 142 sixth grade students’ about existing software are analyzed with 
Instructional Software Screen Design Survey. Some of the survey items were created by researchers and some of 
them were taken from previously created questionnaire items. The research is limited with Bilden, Eurosoft, 
Kraker software and the sample group is limited to sixth grade students in Şehit Öğretmen Hasan Akan 
Elemantary School. In the scope of this study, selected examples of current instructional software are evaluated 
in terms of graphics, text, animation, color and screen layout. Survey data where students’ ideas are collected is 
processed with the SPSS 15 software. There is significant difference in text, graphic and screen layout of three 
software. In addition, there is significant difference between Eurosoft and the other two software in terms of 
color and animation. In the light of the findings, revision of educational software will be useful. Qualified screen 
designs will be created with user reviews and the studies done in this field. Uncomplicated, simple structured 
graphics, and animations created with vibrant colors, and screenshots which can be adapted easily, won the 
admiration of students. The study based on findings aims at guiding software manufacturers and educators.  
 
Keywords: Instructional softwares, Screen design, Elementary school education, Computer aided instruction, 
Computer Aided Learning. 
 
INTRODUCTION 
Developments in communication technologies form the basis of information society. Especially with the usage 
of computers and the Internet, it’s easier to access desired information from all over the world. It’s a fact that in 
contemporary wold, most things are carried out with computers. Children before the age of primary school are 
beginning to use various technological tools and equipments including computers. 
Computer-aided instruction meets renewed needs of individuals, and provides learning environment for people 
from different geographical areas at any given time and place. In addition, computer-aided instruction provides a 
safe learning environment for students. Therefore, visual design and contents of a software are important in this 
area. 
 
From the first examples of computer aided instruction, the text is seen as dominant, and interaction is limited 
with clicking “next” button or pressing the space key (Jones, 1995). With the increasing usage of computers in 
education, graphics, audio and video have taken their place in teaching software screens. In addition, users are 
able not only to control the video and audio just by clicking the forward key but also to manipulate the 
information on screen (Jones, 1995). However, text, graphics, animation, audio and other components of 
teaching software which display the information are far from having a purposeful organization to obtain 
information easily. 
 
There are many samples of instructional software prepared for primary school students. But most of these 
software’s screens are not prepared effectively. Software screens are far from being committed to the principles 
of design and learning theory. 
 
In this study, screen design of instructional software is analyzed. The research is limited with Bilden, Eurosoft, 
and Kraker software, and the sample group is limited to sixth grade students in Şehit Öğretmen Hasan Akan 
Elemantary School. With survey data students’ evaluations on this subject are investigated to redefine the screen 
design principles of instructional softwares.  
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LEARNING THEORIES AND COMPUTER AIDED INSTRUCTION 
There are many theories explaining the learning process in humans. Among these, behavioral and cognitive 
learning theories guide the design of computer aided instruction. 
According to Thorndike’s law of effect in the field of learning, when the response to the stimulus encounters an 
award or a positive result, the relationship between stimulus and response gets stronger. According to 
Thorndike’s other principle of law of exercise, strength of relationship between the stimulus and the response is 
proportional to the number of repetition.  
 
According to Skinner, when human behavior receives positive responses, frequency of this behavior will 
increase (İşman, 2003). Reinforcements have an important role in the occurrence of a behaviors. Sense of 
accomplishment and satisfaction, and praise are examples of reinforcements, which are stimulants producing the 
desired results in learning environments. 
 
Theories of behaviorism lay the theoretical foundations of computer aided instruction. The usage of 
reinforcements and other motivational tools in the educational software is the result of behavioral approaches. In 
addition, the common stages of educational software applications and exercises are a direct consequence of 
Thorndike’s law of exercise. 
 
Cognitive theories have emerged as a response to the behaviorism theory. These theories explain human learning 
and development in terms of changes in mental structures and intellectual processes involving the acquisition, 
organization and utilization of knowledge (Johnson, transferred from Schunk, 2014). Cognitive approaches focus 
on individual roles in the learning process, internal mechanisms and information processing elements (Tusting 
and Barton, 2006). According to cognitive theories, learning is defined as the increase in the mental capacity of a 
person. 
 
According to Gestalt, which is the first approach in cognitive theory, thinking and learning activities take place 
in memory, and thinking activities are more important than stimulus-response relationship (İşman, 2003). Gestalt 
ideas are listed as follows (Yeşilyaprak, 2004): 
• People perceive they saw as a whole. 
• Perception of an element depends on its relationship with other elements. 
• Behaviors are related to interpretation of situations faced by individuals, and they are the indication of 
one’s learning. 
• Learning is the change in individual’s perception of situation he/she encounters. 
• If all of the components of a subject are handled separately, the whole will not be seen. 
 
Chang, Wilson and Dooley (2003), presented a computer application that has been redesigned with Gestalt 
principles and the first version of this application was given to nursing students. As a result of study’s new 
design, 85% of users assessed the redesigned application positively. 
 
According to Miller’s Information Processing Theory, instant memory range contains restrictions on the amount 
of information we process and remember. Miller suggests that our capacity has some limits for processing 
information (Miller, 1955). Short-term memory’s capacity has an average of seven units, but this capacity may 
vary plus or minus two units. Stack information divided into smaller pieces in instructional software is consistent 
with Miller’s Information Processing Theory. Screens grouped as functional features reduce the duration of 
information search on the screen (Williams and Stimatz, 2005). In his work “Designing the User Interface”, 
Shneiderman states that it is especially difficult for novice users to scan crowd displays (Williams and Stimatz, 
2005). A lot of information in software displays cause excessive cognitive load and make a negative impact on 
content presentation. The amount of information displayed on the screen must be simplified or limited because 
more information on the screen causes an increase in the total capacity (Williams and Stimatz, 2005). Learning 
resources should meet the learner’s needs and guide the learner effectively by recognizing the cognitive load of 
the items on each page (Oberfoell and Correiat, 2016). 
 
INSTRUCTIONAL SOFTWARE AND PRINCIPLES OF SCREEN DESIGN 
Instructional software is a specific educational tool, increasing the effectiveness of educational activities and 
which can be used in formal and informal education to teach a course. Teaching software design process is a 
multi-faceted research applied to various disciplines. In this regard, pedagogues, text writers, animators, 
filmmakers, system theorists, illustrators etc should be included in software design (Yurdakul, 2004). 
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The presentation of software contents is important for motivating students. Visually pleasing arrangements 
provide a focus on understanding the content. It will be useful to consider the following items in organising the 
software screen through data collected from literature survey: 
• The collection of a large number of information on one screen increases the information load. With the 
organization of amount of information users will not be extremely loaded (Jones, 1995). 
• Maps showing where users are should be provided on software screens (Jones, 1995). Thus, users will 
feel comfortable in learning environment. 
• Lessons including animated characters, sounds and graphics motivate the students. However, when the 
components on the software screen such as text, animation, audio and film are not used for decorative purposes, 
it will contribute the users’duration of information process (Kılıç-Çakmak, 2007). 
• Fields such as “sequential pipelines” should be found on the individual screens of the software (Larsen, 
1995). Thus, the element of the software display is associated with the other elements of the screen at the same 
time (Larsen, 1995). 
• Consistency in the display organization develops the learning process and facilitates the acceleration of 
information from one screen to another (Larsen, 1995). 
• The effect of multimedia is greater than the sum of its elements. Thus, screen elements should be 
prepared with integrated perspective (Lee and Boling, 1996). 
• Buttons, icons and menus should be emphasized to show the users a selection is made (Jones, 1995). 
 
With instructional software screens, students should be motivated to explore the software content. Screens 
motivating students are important for effective explanation of lessons. However, unplanned screens have a 
negative effect on students’ achievement and interest. In this regard, a good visual tool for communication 
attracts the attention of the recipient. 
 
Referring to existing literature, an article, Using the Multi-Display Teaching System to Lower Cognitive Load 
was published in 2015 by Tsung-Sheng Cheng, Yu-Chun Lu and Chu-Sing Yang. In this study, an experiment 
was carried out with 120 college students as participants. According to the study results, multi-display 
instructional material significantly reduced cognitive load and enhanced learning effectiveness. An article, 
Understanding the Role of The Modality Principle in Multimedia Learning Environments was published in 2016 
by A. Oberfoell and A. Correiat. According to this reasearch the retention and transfer of knowledge was not as 
effective for low-experience content users who viewed the narrated PowerPoint presentation. In fact, users who 
viewed the PowerPoint presentation that only included the on-screen text, had more effective retention and 
transfer of knowledge. A PhD thesis, The Effect of Screen Design on Learning on the Computer Instructional 
Software was published in 1997 by Halil İbrahim Bülbül. 32 standards related to the screen design of 
instructional software have been developed by this study. Also, a master thesis, The Evaluation of the Design 
Criteria of Web Based Computer Instruction was published in 2002 by Ahmet Arslan. In this study, web-based 
educational sites were examined in the light of design criteria. User Expectations Assessment Form and Website 
Analysis Form were used in this study. 
 
The difference of this research from the other studies can be expressed as follows: Overall, previous studies 
seem to remain in theory without support by any application. The scale used in this study is different from other 
studies. And this study with the target group -sixth grade students- evaluating the educational software, is 
distinct from other studies. 
 
METHOD 
Research Design 
This study was carried out with general screening model. In this model, a sample group that is taken from the 
universe provides a general judgement about the universe (Karasar, 2005). In the scope of this study, selected 
examples of current instructional software are evaluated in terms of graphics, text, animation, color, and screen 
layout. Then, principles for software screens are recommended in the light of learning theories and design 
principles. 
 
For practical dimensions of the study, 142 people of sixth grade students evaluated the survey of Instructional 
Software Screen Design, and then students’ opinions are analyzed about screen design of instructional software. 
Sample group of the study consisted of sixth grade students in Şehit Öğretmen Hasan Akan Elementary School. 
Sixth grade students were chosen with unmeasured sampling technique. According to this technique, all 
elements have an equal chance of being selected (Karasar, 2005). The sample group was residing in various 
districts of Asian side of Istanbul. So, the generalization of the study universe is increased.  
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The research is limited to Bilden, Eurosoft, and Kraker software. Also, the sample group is limited to sixth grade 
students in Şehit Öğretmen Hasan Akan Elemantary School. 
 
Data Collection Tools 
“Instructional Software Screen Design” questionnaire, which is created in the light of literature, is used for data 
collection. This questionnaire is developed by the researcher in order to evaluate the instructional software 
screens. Three questions about students’ gender, age, and whether they have already worked with an 
instructional software are included in the questionnaire. Following these questions, in order to determine 
students’ views on instructional software screens a 5-point Likert-type scale consisting of 40 items was prepared. 
Four of scale items were taken from “Effects of Screen Design to Active Learning Student Survey” which was 
created by Halil İbrahim Bülbül; one of scale items was taken from “Selçuk University Distance Learning 
Programme Web Site (Student)” which was created by Birol Gülnar; three of scale items were taken from 
“Instructional Web Software User Expectations Assessment Form” which was created by Ahmet Arslan; four of 
scale items were taken from “Educational Software Evaluation Survey” which was created by Bader Güneş; two 
of scale items were taken from “Software Evaluation Form” which was created by Aslıhan Tüfekçi 
Hotomaroğlu, and twenty six of scale items were created by researcher. 5-grading is determined as completely 
agree (5), agree (4), undecided (3), disagree (2), strongly disagree (1). Eight of these substances are about text 
layout, nine of them about graphic layout, two of them about animations, three of them about colors and 18 of 
them about screen layout. 
 
To determine the reliability of questionnaire items, outside the sample group of students, 139 sixth grade 
students completed the questionnaire in the same school. The validity of content of the questionnaire items has 
been examined by an expert and any necessary corrections were made afterwards. Item loads were analyzed. As 
a result of the application accompanied by an expert, reliability of questionnaire items, i.e. Cronbach’s alpha 
reliability coefficient, is calculated as α: 0.919. After pilot study, all produced survey items were used in the 
original scale. Spearman-Brown coefficient was found 0,860 and Guttman coefficient was 0,849.  
Before the application of the survey, students used Bilden, Eurosoft and Kraker software in their school 
computer lab. All subjects involved in software were examined and compared by the students. After reviewing 
software in the laboratory, Instructional Software Screen Design survey is given to students to obtain their 
opinions. 
 
Data Analysis 
Survey data where students’ ideas are collected is processed with the SPSS 15 software. The data that are 
analyzed and processed with SPSS statistical methods in the study were interpreted to offer solutions. 
Questionnaire items were evaluated with single factor variance analysis for independent samples (one way 
ANOVA) and t-test for related samples (paired samples t-test). “Single factor variance analysis is applied to see 
whether or not there is a significant difference between two or more unrelated sample mean” (Büyüköztürk, 
2006). “T-test is used to see whether or not there is a significant difference between two associated samples” 
(Büyüköztürk, 2006). 
 
FINDINGS 
Findings about Personal Information 
As shown in Table 1, 66 female (46,5%) and 76 male (53,5 %) students participated the study.   
 

Table 1. Gender 
 
 
 
 
 
 
As shown in Table 2, 76 of students (53,5%) are 11 years old and 66 of these students are 12 years old (46,5%).  

Table 2. Age 
 
 
 
 
 
 
 

Gender Number of Students Percent (%) 
Female 66 46,5 
Male 76 53,5 
Total 142 100,0 

Age Number of Students Percent (%) 
11 76 53,5 
12 66 46,5 

Total 142 100,0 
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As shown in Table 3, students (6,3 %) previously used an instructional software, while 133 students (93,7 %) 
students have never used an instructional software before. 
 

Table 3. Experience 
Experience Number of Students Percent (%) 

Having Instructional Software Experience 9 6,3 
Not Having Instructional Software Experience 133 93,7 

Total 142 100,0 
 
 
Findings and Interpretations Related to Instructional Software Comparison 
Table 4 shows that Kraker software has the highest scores and Eurosoft software has the lowest points in the text 
layout. Furthermore, according to the results of Scheffe, test there is significant difference between Bilden-
Eurosoft, Bilden-Kraker and Eurosoft-Kraker software in the text layout. 

Table 4. Text Layout 

 N Average Standard 
Deviation 

Bilden 142 31,51 4,38 
Eurosoft 142 30,04 4,91 
Kraker 142 32,88 4,14 
Total 426 31,48 4,62 

 
Table 5 shows that Kraker software has the highest scores and Eurosoft software has the lowest points in the 
graphic layout. According to the results of Scheffe test, there is significant difference between Bilden-Eurosoft, 
Bilden-Kraker and Eurosoft-Kraker software in the graphic layout. 

Table 5. Graphic Layout 

 N Average Standard 
Deviation 

Bilden 142 36,51 5,78 
Eurosoft 142 33,16 5,82 
Kraker 142 37,53 4,68 
Total 426 35,73 5,75 

 
Table 6 shows that Kraker software has the highest scores and Eurosoft software has the lowest points in the 
animations. According to the results of Scheffe test, there is significant difference between Bilden-Eurosoft and 
Eurosoft-Kraker software in the animations. 

Table 6. Animations 

 N Average Standard 
Deviation 

Bilden 142 7,98 2,04 
Eurosoft 142 6,85 1,90 
Kraker 142 8,11 1,81 
Total 426 7,64 1,99 

 
Table 7 shows that Bilden software has the highest scores and Eurosoft software has the lowest points in the 
colors. According to the results of Scheffe test, there is significant difference between Bilden-Eurosoft and 
Eurosoft-Kraker software in the colors. 

Table 7. Colors 

 N Average Standard 
Deviation 

Bilden 142 12,44 2,47 
Eurosoft 142 10,91 2,79 
Kraker 142 12,29 2,51 
Total 426 11,88 2,68 

 
Table 8 shows that Kraker software has the highest scores and Eurosoft software has the lowest points in the 
screen layout. According to the results of Scheffe test, there is significant difference between Bilden-Eurosoft, 
Bilden-Kraker and Eurosoft-Kraker software in the screen layout. 
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Table 8. Screen Layout 

 N Average Standard 
Deviation 

Bilden 142 72,20 11,35 
Eurosoft 142 68,01 10,64 
Kraker 142 74,60 10,09 
Total 426 71,60 11,02 

 
Table 9 shows that Kraker software has the highest scores and Eurosoft software has the lowest points in the 
total. According to the results of Scheffe test, there is significant difference between Bilden-Eurosoft, Bilden-
Kraker and Eurosoft-Kraker software in the total. 
 

Table 9. General Total 

 N Average Standard 
Deviation 

Bilden 142 160,63 21,78 
Eurosoft 142 148,97 21,26 
Kraker 142 165,41 18,71 
Total 426 158,34 21,71 

 
Findings and Interpretations Related to Experience Variable 
Students who have experience in using software gave lower scores than students who have no experience in 
graphical layout of Kraker software. Also students who have experience in using software gave lower scores 
than students who have no experience in the general total of Kraker software. 
 
Findings and Interpretations Related to Age Variable 
With respect to the age variable, there is no significant difference between three software. The reason for this can 
be the proximity of age levels. 
 
Findings and Interpretations Related to Gender Variable 
With respect to the gender variable, there is no significant difference between male and female students’ 
software reviews. 
 
CONCLUSION AND RECOMMENDATIONS 
There is significant difference in text layout of three software. Font size is small for target audience in Eurosoft 
software. It is also more text-based. Long text descriptions are placed next to each image in Bilden software. 
Students will not get bored with texts in Kraker software which has highest scores and has larger font size than 
other software. Kraker is the most desirable software which has less text density. The comparison of three 
software’s text layout is shown in Table 10. In addition, screenshots of Eurosoft, Bilden and Kraker software are 
shown in Figure 1, Figure 2 and Figure 3. 
 

Table 10. Comparison of Eurosoft, Bilden and Kraker Software’s Text Layout 
Eurosoft Bilden Kraker 

• Font size is small for 
target group 
• Text-oriented 
software 

• Long text descriptions 
are placed next to visuals 

• Larger font is used 
• Stimulating short text 
are included 
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Figure 1.Eurosoft software screenshot 

 

 
Figure 2. Bilden software screenshot 
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Figure 3. Kraker software screenshot 

 
There is significant difference in graphic layout of three software. Simplicity and uncomplicated structure of 
graphics can be interpreted as an asset of Kraker software. The number of graphics in Eurosoft is lower than the 
other software. Graphics are not capable of supporting the students to focus on the lessons and they are far from 
attracting the attention of students. A variety of images are included in Bilden software. These images are 
located next to the texts. The comparison of three software’s graphic layout is shown in Table 11. 
 

Table 11. Comparison of Eurosoft, Bilden and Kraker Software’s Graphic Layout 
Eurosoft Bilden Kraker 

• Few graphics are 
included. 
• Graphics are not 
capable of supporting the 
students to focus on the lessons 
and they have insufficient 
visuality to attract the attention 
of students 

• Each subject includes 
various images 

• Simple and 
uncomplicated graphics are 
included 

 
There is significant difference between Eurosoft and the other two software in terms of animation. Animations in 
Eurosoft software are far from attracting the attention of students. Users control the animation display in Bilden 
software. Students appreciate the animations in Kraker software. The comparison of Eurosoft and the other two 
software’s animations is shown in Table 12. 
 

Table 12. Comparison of Eurosoft and Bilden-Kraker Software’s Animations 
Eurosoft Bilden – Kraker 

• Insufficient features 
that will attract the attention of 
students 

• Animations of Kraker and Bilden Software are 
appreciated by the students 

 
There is significant difference between Eurosoft and the other two software in terms of color. Blue hue is 
dominant in Eurosoft software. The number of colors used in graphics is limited in Eurosoft software. Mainly 
yellow, orange and red colors are used. With the usage of many colors, the other two software are very much 
appreciated. More vivid colors have won the highest scores by the students. The comparison of Eurosoft and the 
other two software’s colors is shown in Table 13. 
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Table 13. Comparison of Eurosoft and Bilden-Kraker Software’s Colors 
Eurosoft Bilden – Kraker 

• Blue hue is dominant 
• The number of colors 
used in graphics is limited 
• The graphics are 
mainly yellow, orange and red  

• With the usage of many colors, these software are 
appreciated by the students 

 
There is significant difference in screen layout of three software. Kraker software can easily be used by the 
students. With simple screen design Kraker software’s average is higher than the other two software. A large 
number of buttons are placed in Bilden software screen. In this sense, Bilden software is more detailed than 
Kraker software. Although easy to use, Eurosoft software does not encourage to discover itself. The comparison 
of three software’s screen layout is involved in Table 14. 
 

Table 14. Comparison of Eurosoft, Bilden and Kraker Software’s Screen Layout 
Eurosoft Bilden Kraker 
• Although easy to use, 
software does not encourage to 
discover itself. 

• Detailed screen design • The software screen 
can easily be used by the 
students 
• The software has 
simple screen design 

 
The Eurosoft software screenshot gives an impression of the course book organized in electronic environment. 
The screens in the software are static and monotone. Just the same screens that change in content cause the target 
group to get bored soon. 
 
The presence of many applications dictionary, search, etc. can be considered as an important feature in terms of 
software density in Bilden software. But the button to which these applications take place is not recognized by 
some users. These situation results in the students never reaching these parts. It is important for students to be 
able to easily access the functions on the screenand to have these functions visible. Figure 4 shows the first 
position of the button and Figure 5 shows the button after clicking. 
 

 
Figure 5. Bilden software screenshot – button first position 
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Figure 6. Bilden software screenshot – button after clicking 

 
The graphics and animations in the Kraker software are simple and cute drawings. In this sense, the interest of 
the students keep alive. In Kraker software, images are weighted and software has less text than other software. 
In the software, different background colors and activities used on each screen enable the students to discover 
the software. Every activity on the software screen that is not similar to the previous screen keeps the interest of 
the students to the program. 
 
Titles in the Kraker software are located at the bottom of the screen. Placing the topic title at the top of the screen 
will allow the student to pay attention to which topic is studying. Figure 7 shows that the topic title is positioned 
at the bottom of the screen. 
 

 
Figure 7. Kraker software screenshot – title positioned at the bottom of the screen 

 
Overall Kraker is the most popular, and Eurosoft is the least popular software. 
In the light of the findings, revision of educational software will be useful. Qualified screen designs will be 
created with user reviews and the studies made in this field. Approval of relevant experts should be obtained in 
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the process of educational software screen design and after being tested on subjects, screen designs proved to be 
productive and efficient can be used (Bülbül, 1997). Also, principles and methods of teaching should be taken 
into account in all phases of the educational software design (Arslan, 2002). The analysis of the target audience 
will enable the software screens to be well suited to users’ needs. In this sense, design of simple line graphics 
and animations attracting students are important. Shorter animations, which can be controlled by the student, will 
be more beneficial. Important points about the subject especially should be intensified in animated areas because 
animated elements attractstudents’ attention. The usage of colorful graphics to portray the static situations and 
different images that appeal to students in each case will encourage them to explore the software. Texts should 
emphasize important points in instructional software. Because of the screens with too much explanation users 
cannot decide which information is trivial. This situation will result in the overwhelming of user’s memory with 
excessive cognitive load. In addition, user screens should be prepared in a simple way for adaptation of the 
students as soon as possible. 
 
This study used a small sample of 142 participants and quantitative research often suggests the larger the sample, 
the richer the interpretation. The survey was evaluated only one school students. Another possible limitation of 
this study is the number of software: it is limited with Bilden, Eurosoft, and Kraker software. 
 
This research seems scholarly important because of its contribution to effective design of instructional screens. It 
contributes to next studies by proposed criteria that instructional software screens must carry and by suggestions 
about current instructional software screens that are evaluated by students using software. This research is 
siginificant for being a guide to software developers with design principles and learning theories. 
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APPENDIX 
Instructional Software Screen Design Survey 
Personal Information 
1) Name Surname: 
2) Gender:    □ Female  □ Male 
3) Age:    □ 10  □ 11  □ 12  □ 13 
4) Have you ever studied with an instructional software before?  □ Yes     □ No 
    If yes, specify the names of these software: 
 
The following evaluation sentences for instructional software screens are scaled from negative to positive 1 to 5. 
Please mark the most appropriate number for you when scaling these evaluation sentences.  
Scale: 
1: Strongly Disagree 
2: Disagree 
3: Undecided 
4: Agree 
5: Strongly Agree 
 
TEXT LAYOUT      
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1. The letters on the screen are easy to read. 1 2 3 4 5 
2. The spacing between the lines of text makes it difficult to 
read the text. 

1 2 3 4 5 

3. There are overloaded paragraphs on the screen.   1 2 3 4 5 
4. The information in the subject is organized regularly. 1 2 3 4 5 
5. Page titles cover the topics. 1 2 3 4 5 
6. Significant parts of the topics are highlighted with italic 
letters, with different colours, with sparkle effect or with 
flashing effect. 

1 2 3 4 5 

7. Texts are created in length that does not exceed the user 
attention limit. 

1 2 3 4 5 

8. For each paragraph, the title that summarizes the 
paragraph content is used.  

1 2 3 4 5 

 
GRAPHIC LAYOUT 
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9. Graphics of the software facilitates the learning process.  1 2 3 4 5 
10. The graphics used are suitable for learning level. 1 2 3 4 5 
11.The graphics are complex and detailed. 1 2 3 4 5 
12. The important parts of the subject are emphasized in the 
pictures used. 

1 2 3 4 5 

13. Graphics are not related to the content of the course. 1 2 3 4 5 
14. The graphics have a visual structure that increases the 
motivation of the course. 

1 2 3 4 5 
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15. Graphics are effective and appropriate for their purpose. 1 2 3 4 5 
16. The picture related to a given text is displayed on the 
same screen with the picture. 

1 2 3 4 5 

17. The pictures and graphics used are simple enough to 
summarize the content. 

1 2 3 4 5 

 
ANIMATIONS 
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18. Animations are short enough to prevent users from 
getting bored. 

1 2 3 4 5 

19. Animations increase my interest in subject. 1 2 3 4 5 
 
COLORS 
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20. Colour harmony is present on the screens. 1 2 3 4 5 
21. The background colour and the colours of the elements 
on the screen do not make eye strain. 

1 2 3 4 5 

22. The colours used on the screen are effective and 
appropriate for their purposes. 

1 2 3 4 5 

 
SCREEN LAYOUT 
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23. The elements on the screen are balanced. 1 2 3 4 5 
24. I can easily access the functions I’m looking for on the 
screen. 

1 2 3 4 5 

25. I can easily access home, help, exit, etc. menus. 1 2 3 4 5 
26. The software is easy to use in general. 1 2 3 4 5 
27. The software encourages you to discover the program by 
offering more than you can see at first glance.  

1 2 3 4 5 

28. I easily learned the use of the screens in a short time. 1 2 3 4 5 
29. The number of steps that must be followed to complete a 
process is too many. 

1 2 3 4 5 

30. Important information on the screen can easily be 
distinguished. 

1 2 3 4 5 

31. Gaps are effectively used on the screen. 1 2 3 4 5 
32. Menus are handy and easy to understand. 1 2 3 4 5 
33. In the software, pages can be moved forward or backward 
and the desired page can be reached at any time. 

1 2 3 4 5 

34. Important points are emphasized in the software content. 1 2 3 4 5 
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35. The program screen is dense and complicated. 1 2 3 4 5 
36. The program screen prompts learning during the course. 1 2 3 4 5 
37. Screen design is intensifying and aesthetic. 1 2 3 4 5 
38. There is harmony and consistency between the different 
screens. 

1 2 3 4 5 

39. The priority of the elements are well established on the 
screens. 

1 2 3 4 5 

40. The movement of the elements on the screen is suitable 
for natural eye movement. 

1 2 3 4 5 
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ABSTRACT 
This research aims to determine and compare what social studies teacher candidates living in two different 
countries think about digital citizenship and its place within social studies and social studies teacher training 
program and to produce suggestions concerning digital citizenship education. Having a descriptive design, this 
research has employed a data collection tool developed in accordance with qualitative research method and 
consisting of open and closed-end questions directed to figure out teacher candidates’ opinions about digital 
citizenship and its place in both social studies and social studies teacher training programs. The participants of 
the study are a total of 14 American (7 females-7 males) senior teacher candidates studying at Social Studies 
Teacher Training Program of a university located in East North Central region of the Midwestern United States 
and 51 Turkish (28 females-23 males) senior teacher candidates studying at Social Studies Teacher Training 
Porgram of a university located in the Central Anatolian Region of Turkey.  Data collection took place in the 
spring term of 2012-2013 in both universities simultaneously. Research data has been analyzed through content 
analysis. Research findings have yielded that social studies teacher candidates participating from two different 
countries think that social studies course holds a major position with respect to digital citizensip education and 
that this course should be integrated with digital citizenship education. However, social studies teacher 
condidates in both countries have reported that either there are no topics or themes about digital citizenship 
within social studies course or they are insufficient and shallow. This study includes several suggestions 
concerning the incorporation of topics and themes about digital citizenship into social studies teacher training 
program.  
 
Keywords: Social studies, digital citizenship, teacher candidate 
 
INTRODUCTION 
Together with the development of digital technologies, people’s way of life and their interaction with each other 
and with the world have entered into a rapid transformation process (Palfrey and Gasser, 2008). Especially 
digitalization process in almost every aspect of daily life has led citizenship and relevant concepts to a 
technology based transformation (Isin & Ruppert 2015). In this sense, a new citizenship referred as digital 
citizenship (Rible 2006; ISTE [International Society for Technology in Education], 2007; Mossberger, Tolbert 
and McNeal, 2008; Churches, Crockett & Jukes, 2010; Greenhow, 2010; Farmer, 2010; Knorr, 2010) has taken 
its place within the literature.  
 
ISTE (2007) defines digital citizenship as “to advocate and practice behaviors that enable legal, ethical, safe, and 
responsible use of info-communication technologies in online settings”. Another definition of digital citizenship 
is to consider basic norms while using technology and act accordingly (Ribble and Bailey 2007). Digital citizens, 
on the other hand, are those “who have the skill to read, write, comprehend, and refer what they see online, who 
own broad-band access compatible with their economic limits, and who use the Internet regularly and 
efficiently” (Mossberger, Tolbert & McNeal, 2008). Farmer (2010) states that digital citizens can filter electronic 
information appropriately, participate in the cyber-space effectively, and who can make use of the information 
they learn online wisely in order for both personal and social development. Digital citizens think before acting, 
take the consequences into account, display a good command of ethics, and are aware of both risks and benefits 
of access to online materials (Churches, Crockett & Jukes, 2010). According to Knorr (2010), practicing safe and 
respnsible behaviors on the Internet is the key indicator of a well-established digital citizenship. The common 
points of all these definitions emphasize having access to the Internet and using it ethically and appropriately.  
 
Ribble (2006) notes that digital citizenship has 9 dimensions which are ethics, access, law, literacy, 
communication, commerce, rights & responsibilities, privacy & safety, and health & wellness. Likewise, Jones 
& Mitchell (2015) state that the concept of digital citizenship refers to a wide range of target and that digital 
citizenship can be considered as responsible behaviors while using the Internet and partaking in Internet use 
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(online citizen participation). All these classifications are endeavors to meet ever-increasing need for digital 
citizenship education sufficiently since integration of digital technologies including mobile and social media 
tools has a deep impact over the lives of current students throughout the whole world along with the debate over 
digital citizenship and if any digital citizenship model exists or not (Searson, Hancock, Soheil, & Shepherd, 
2015). 
 
Children of the 21st century are growing at a time when use of the Internet becomes more and more common, 
and this easy access to information and sources of information introduces these children with both advantages 
and disadvantages of digital world (Hao, 2010). Digital world and the Internet furnish children with unique 
creativity and communication skills that make the entire planet more accessible at a very early age (Common 
Sense Media, 2009). Therefore, statistics show that students use the Internet very often, and this use is elevating 
rapidly day by day (Hollandsworth, Dowdy & Donovan, 2011). Miles (2011) underlines that keeping children 
away from digital and media culture makes them vulnerable against misuse of these technologies, and that 
children should be taught how to make reasonable decisions in online settings just as they are advised about how 
to make good decisions to be safe by their families and schools. Thus, Miles (2011) emphasizes that children 
should not be restricted from the advantages of the Internet due to potential dangers, rather they should be 
equipped with necessary knowledge and skills to explore the virtual reality safely and responsibly, and that the 
concept of rights and responsibilities should be expanded from the real world onto the Internet world.  
 
A major part of responsibility falls onto families, educators, and educational institutions in terms of providing 
knowledge, skills, values, and attitudes necessary to explore the digital world. A digital citizenship terminology 
should be created by joint policies, standards, and a new understanding (Perle, 2009; Greenhow, 2010; 
Hollandsworth, Dowdy & Donovan, 2011; Searson, Hancock, Soheil, & Shepherd, 2015). It is a challenging 
process to develop a common understanding and to raise digital citizens, and students need especially the 
leadership of their teachers in the digital world (Nebel, Jamison, & Bennett, 2009). In this regard, teachers 
should strive to furnish their students with knowledge, skills, concepts, values, and attitudes in accordance with 
digital citizenship model.  
 
As for Ribble (2006), one of the things that should be done for digital citizenship is that issues and skills related 
with digital citizenship should not be confined to computer laboratories, rather they should be incorporated into 
all disciplines and they should be indispensable components of all courses. Searson et.al (2015) underscore that 
digital citizenship should be should be integrated with all fundemental courses. Social studies is one of the 
courses that digital citizenship can be taught effectively. A study by Karaduman and Ozturk (2014) concludes 
that activities designed for digital citizenship and conducted within social studies course have a statistically 
significant effect over students’ attitudes with respect to ethics & responsibilities, communication, privacy & 
safety, rights, and access. Including digital citizenship activities within social studies course, employing those 
activities efficiently, being a role model, and knowledge, skills, behaviors, and attitudes of both social studies 
teachers and social studies teacher candidates are considered meaningful in terms of enhacing this positive 
effect. In this sense, it is of great importance for especially social studies teacher candidates to have the 
competence to conduct digital citizenship education.  
 
Berson and Balyta (2004) note that advances and innovations in technology require making amendments on 
social studies teacher training programs and integrating technology into teacher training programs in a way to 
enhance both teaching and learning. Similarly, Bennett and Scholes (2001) report that teacher candidates cannot 
utilize technology during learning and teaching activities if there is no sample integrated into their professional 
courses. Thus, integrating digital citizenship into social studies teacher training programs and providing teacher 
candidates with knowledge, skills, values, and attitudes are crucial for future practices.  
 
Though literature holds both theoretical and empirical research studies focusing on digital citizenship within 
teacher training (Lee, 2006; Thieman, 2011; Sincar, 2012; Isman & Gungoren, 2013; Kaya & Kaya, 2014; Isman 
& Gungoren, 2014; Correa, Aberasturi-Apraiz & Gutierrez-Cabello, 2016), there is no specific study 
investigating what social studies teacher candidates think about digital citizenship and its place within both 
social studies course and social studies teacher training program. This research aims to determine and compare 
what social studies teacher candidates living in two different countries think about digital citizenship and its 
place within social studies and social studies teacher training program and to produce suggestions concerning 
digital citizenship education. Answers have been sought for the following questions:  

1. What do social studies teacher candidates living in the USA and Turkey think about digital 
citizenship?  

1.1. How do social studies teacher candidates define digital citizenship?  
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1.2. According to social studies teacher candidates, what are the characteristics and skills that 
digital citizens should have?  

1.3. How do social studies teacher candidates assess themselves in terms of digital citizenship?  
2. What do social studies teacher candidates living in the USA and Turkey think about the place of 

digital citizenship in social studies course?  
2.1. What do social studies teacher candidates think about activities and practices that can be 
employed within social studies course for digital citizenship education?  
2.2. What do social studies teacher candidates think about the roles and responsibilities of 
social studies teachers in digital citizenship education?  

3. What do American and Turkish social studies teacher candidates think about the place of digital 
citizenship within Social Studies Teacher Training Programs?  
 

METHOD 
Having a descriptive design, this research has employed a data collection tool developed in accordance with 
qualitative research method and consisting of open and closed-end questions directed to figure out teacher 
candidates’ opinions regarding the reflection of technology onto values.  
 
Participants 
The participants of the study are a total of 14 American (7 females-7 males) senior teacher candidates studying at 
Social Studies Teacher Training Program of a university located in East North Central region of the Midwestern 
United States and 51 Turkish (28 females-23 males) senior teacher candidates studying at Social Studies Teacher 
Training Porgram of a university located in the Central Anatolian Region of Turkey. Relevant demographic 
information about the participants are given in Table 1:  
 

Table 1. Demographic Features of American and Turkish Social Studies Teacher Candidates 

 USA TURKEY 
 
The number of personal computers 
(desktop/ laptop/ tablet) owned by the 
teacher candidates 

Answer Response % Response % 
1 8 57 43 84 
2 4 29 6 12 
3 2 14 2 4 
4 0 0 0 0 
5 0 0 0 0 
More 0 0 0 0 

 Total 14 100 51 100 
 
The teacher candidates’ responses 
regarding how long they have been 
using the Internet 

0-2 years 0 0 2 4 
2-4 years 0 0 13 25 
4-6 years 1 7 12 24 
6-8 years 0 0 9 18 
More than 8 years 13 93 15 29 

 Total 14 100 51 100 
 
 
The daily amount of time dedicated to 
internet use by the teacher candidates 
 

0-1 hours 0 0 11 22 
1-2 hours 2 14 17 33 
2-3 hours 2 14 13 25 
3-4 hours 5 36 3 6 
4-5 hours 4 29 5 10 
5-6 hours 0 0 1 2 
More than 6 hours 1 7 1 2 

 Total 14 100 51 100 
 
The number of e-mail accounts owned 
by the teacher candidates  
 

0 0 0 0 0 
1 1 7 23 45 
2 8 57 21 41 
3 5 36 4 8 
4 0 0 2 4 
5 0 0 1 2 
More 0 0 0 0 

 Total 14 100 51 100 
 
 

Desktop computer 4 29 17 33 
Laptop 13 93 42 82 
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A closer look at Table 1 reveals that American teacher candidates own more personal computers, that they 
started using the Internet earlier, that they spend more time on the Internet, and that they have more e-mail 
accounts than Turkish candidates. Laptop is the most frequently used digital device to get online by teacher 
candidates in both countries. Among the reasons of Internet use, obtaining information, 
communication/establishing social relations, and education are the most common ones for American teacher 
candidates. As for Turkish candidates, on the other hand, obtaining information, communication/establishing 
social relations, and games/entertainment are the most frequent reasons for Internet use. Furthermore, 
“facebook” is the answer to an open-end question about the most often visited website by the candidates in both 
countries. Of all the American candidates, 7 reported that they frequently check their facebook pages whereas 25 
Turkish candidates noted a daily use of “facebook”.  
 
Data Collection Tool and Data Collection  
A questionnaire form developed by the researcher and consisting of both open and closed-end questions was 
employed in order to collect data regarding teacher candidates’ opinions about digital citizenship and its place in 
both social studies and social studies teacher training programs. "Open-end questions" or "open-end 
questionnaire" is one of the techniques utilized to collect qualitative data (Patton, 2002, Creswell, 2005). The 
questionnaire is composed of two parts. The first part contains closed-end questions directed to gather some 
personal information such as gender, the number of computers they have, how long they have been using the 
Internet and the length of daily Internet use, the number of e-mail accounts they have, digital devices they use to 
get online, the reasons to use Internet, and the most frequently visited websites. Yet, the second part of the 
questionnaire includes 8 open and 3 closed-end questions designed to determine teacher candidates’ opinions 
about digital citizenship, its place in social studies, and how well it is integrated into social studies teacher 
training programs.  
 
Data collection tool was developed based on the headlines distilled from meticulous literature review. Questions 
were prepared in acccordance with these headlines and the pool of questions was consulted with the experts. 
Feedback from the experts helped the researcher shape the draft copy of data collection tool. A pilot study was 
conducted on five teacher candidates in order to test the reliability of the data collection tool. Data collected from 
the pilot study was analyzed by the researcher and the tool was finalized. After finalizing the Turkish version of 
the questionnaire, it was translated into English, examined by language experts, pilotted on two teacher 
candidates, and then it was ready to use within the scope of this research.  
 
Following the preparation of questionnaire forms, both universities granted the relevant consent to collect 
research data, and data collection started and finished during the spring term of 2012-2013 in both universities 
simultaneously. The questionnaire was administered to the American teacher candidates online and one-on-one 
by the researcher while Turkish candidates were given the questionnaire in an online setting.  
 
Data Analysis 
Data obtained from participating teacher candidates’ answers to open-end questions within the questionnaire 
were analyzed via content analysis. Content analysis is a repeatable and systematic technique that summarizes 
the words of a text into smaller content categories through several codings based on certain rules, and its basic 
aim is to reach concepts and relations that can explain the collected data (Buyukozturk et.al, 2012; Yildirim and 
Simsek, 2005).   During the analysis process, first the answers to open-end questions were typed and transfered 
into software format by the researcher. Subsequently, teacher candidates’ opinions about the open-end questions 
were coded into one word or phrase that reflected the main idea by both the researcher and another researcher 
independently. Next, the codes were used to form themes, and codes and themes were matched. Afterwards, the 
codings by two researchers were compared and tested via Miles & Huberman formula (1994) (reliability 

Devices used by the teacher candidates 
to access internet 

Netbook 0 0 9 18 
Smart phone 12 86 20 39 
Other 1 7 1 2 

 
 
Reasons for internet use 

Obtaining information 14 100 49 96 
Communication/ 
Establishing social relation 

14 100 47 92 

Games/Entertainment 9 64 36 71 
Shopping 10 71 29 57 
Education 14 100 18 35 
Banking 11 79 13 25 
Other 1 7 4 8 
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percentage = [ agreement / (agreement + disagreement)] X 100), which resulted as 0.82. Data analyzed through 
content analysis was supported with direct quotations, which helped establish the reliability of the current study 
since direct quotations from the participants and presenting them with no add-ons increases the reliability for 
qualitative studies (Buyukozturk et.al., 2012). Internal validity of the current study was improved via 
independent analysis of research data by the researchers. Findings are presented in percentages and arithmetic 
means for closed-end questions and in frequencies for open-end questions; moreover, direct quotations are given 
from teacher candidates’ opinions.  
 
FINDINGS 
Research findings are presented in tables that depict teacher candidates’ perception of digital citizenship, the 
relation between digital citizenship and social studies course, and the place of digital citizenship in social studies 
teacher training programs.  
 
Teacher candidates’ perception of digital citizenship 
 
Teacher Candidates’ definitions of digital citizenship  

Table 2:Teacher candidates’ definition of digital citizenship 
Turkey The United States of America 

Conducting citizenship tasks on the Internet  21 Connecting with community via effective use of 
digital devices and the Internet  

6 

Using digital devices  6 Adopting an identity in online settings  2 
Effective use of the Internet 6 Proper use of technology 2 
Use of social networks 4 Becoming a good citizen in technology world 1 
Proper use of technology 3 Becoming a member of digital world 1 
Change of citizenship perception due to 
technology  

3 Reflecting American citizenship onto digital 
settings  

1 

I have no idea 8 I have no idea 1 
Total 51  14 
 
As can be seen in Table 2, a significant part of Turkish participants defines digital citizenship as conducting their 
relationship with the state over the Internet within the limits of individual rights and responsibilities. For 
instance, teacher candidates numbered TR06 and TR18 underline use of the Internet for the relationship between 
the state and citizens in their definitions: “I think it means being able to conduct citizenship transactions online. 
It means that citizens are able to conduct their tasks with state institutions and organizations over the Internet.” 
and “Digital citizens are those who can follow their transactions with the state and its institutions and 
organizations in virtual settings and who can complete those tasks online.” respectively. As for Americans, it is 
possible to note that they mostly define digital citizenship as connecting with the community via effective use of 
digital devices and the Internet. In this regard, teacher candidate numbered USA04 said, “Digital Citizenship 
means using technology to connect to your community through a means of computer, iphone, or et cetera. 
Defined to me as the connectedness of a society through technology. I do not think it is confined to just a 
community but instead a state or nation.”, and USA05 noted “being competent with digital media. having the 
skills to connect to others proficiently through digital media.”. 
 
A comparison between the definitions of digital citizenship by the American and Turkish teacher candidates 
indicates that Turkish candidates mostly regard the concept as being able to complete their citizenship tasks over 
the Internet while American candidates perceive digital citizenship as connecting with their community in online 
settings via effective use of digital devices and the Internet.  
 
Characteristics and competences of digital citizens according to the teacher candidates  

 
Table 3:Characteristics and competences of digital citizens according to the teacher candidates 

Turkey The United States of America 
 f  f 
Skils 39 Skills 10 
 Using the Internet 13  Communication and cooperation 3 
 Using computers 8  Access to information tehchnologies 2 
 Using technology 7  Creativity 2 
 Digital literacy 5  Problem solving 1 
 Accessing information 3  Technology literacy 1 
 Critical literacy 1  Internet literacy 1 
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 Media literacy 1   
Values and attitudes  12 Values and attitudes 8 
 Ethics  3  Being open to innovations 2 
 Respect 3  Respect 2 
 Responsibility 2  Responsibility 1 
 Self-control 1  Kindness 1 
 Being reliable 1  Ethic values  1 
 Being open to innovations  1  Being orderly 1 
 Having interest in technology 1   
Knowledge about  5 Knowledge about 4 
 Citizenship 3  Computer and Internet terminology 3 
 Rights and responsbilities 2  Current issues 1 
Total 56  22 
 
Table 3 depicts that Turkish teacher candidates analyzed the characteristics and competences that digital citizens 
should have under skills (39), values and attitudes (12), and knowledge (5). Accordingly, candidate TR03 said, 
“They have to know how to use a computer. That is a must. Yet, the most basic one is responsible use of the 
Internet, they should be concientious” and TR34 noted “They have to be able to use the Internet to conduct their 
tasks and responsibilities at least.”. 
 
Likewise, American teacher candidates grouped the characteristics and competences that digital citizens should 
have under skills (10), values and attitudes (8), and knowledge (4). In this sense, knowledge, skills, and attitudes 
regarding technology, computer, and Internet use were underlined. USA7 stated “A digital citizen should have a 
working knowledge of how technology works and how to implement it in their everyday life. They need to be 
creative, hands on and have the ability to adapt to new and evolving sources of technology.”, and USA08 said 
“A digital ciitzen should be accessing the internet multiple times a day, and be able to understand the basics of 
the Internet, along with the websites that they use”. 
 
Teacher candidates’ self-perceptions regarding digital citizenship  

Table 4:Teacher candidates’ self-perceptions regarding digital citizenship 
Turkey The United States of America 

 f  f 
Yes 19 Yes 13 
No 12   
Partially 12   
No idea 8 No idea 1 
Total 51  14 
 
Table 4 shows that some of the Turkish candidates see themselves as digital citizens. The candidates often relate 
this to “being able to effectively use the Internet and digital technologies to meet their individual needs and to 
complete their tasks with the state”. For instance, TR04 said, “Yes, I think so because I can manage most of my 
relation with the state in online settings”, and TR35 stated “Yes, because I spend 3-to-4 hours online daily. I 
read, have fun, and meet my personal needs across websites…”. A noteworthy finding is that almost half of the 
candidates replied as either ‘no’ or ‘partially’. Those who do not regard themselves as digital citizens stated that 
they cannot use the Internet effectively, they do not prefer online settings, and that they don’t have enough 
knowledge about it. Candidate TR28 replied as “No, because I’m not that much into technology”. Similarly, 
those who consider themselves as partial digital citizens noted that they felt like digital citizens in some aspects 
but on the whole they had lots of things to learn. Accordingly, candidate TR40 replied as “Partially because I 
use the digital settings for my interests and to meet my needs, yet I do not know much about the safety and 
copyright issues in these settings”. 
 
Table 4 yields that all American teacher candidates, except for one, believe that they are digital citizens. That 
one candidate stated no idea since s/he did not know about the concept of digital citizenship. American teacher 
candidates explain the reason why they see themselves as digital citizens by noting that they have used the 
Internet and digital devices since they were born, and they made use of it efficently and regularly. In this sense, 
candidate USA03 said, “Yes, because I use the internet a lot and have intergrated it into my everyday life. I also 
know how to effectively use it for a variety of tasks”; candidate USA08 stated, “I do see myself as a digital 
citizen due to the amount of time that I am on the internet, along with the amount of knowledge I posses about 
the internet itself, and how to manage it. Growing up with computers, and technology, I believe my age is the 
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most tech savy, and you can see this by walking through campus each day. Not only do we all use our laptops for 
classes, along with personal use, but we each have an Ipad, or Ipod, and a phone that we can access the web 
with”, and candidate USA10 replied as “Yes, I have been learning about the internet and how to utilize its 
potential in a safe way since I was a child. In other words, I grew up learning about the internet just as I grew 
up learning about my country”. 
 
The relation between social studeis course and digital ctizenship  
 
The place of social studies course in digital citizenship education according to the teacher candidates  
 
Table 5:The place of social studies course in digital citizenship education according to the teacher candidates 

Turkey The United States of America 
 f  f 
Significant 11 Significant 4 
Should be placed in social studies course 10 Should be placed in social studies course 4 
Can be placed in social studies course 8 Digital tools and sources can be employed in 

social studies course  
3 

They are related  7 May be integrated in different ways  3 
Social studies course includes digital citizenship  6   
The best course for digital citizenship education 5   
Social studies course does not have an effective 
role 

2   

Total 49  14 
 
Table 5 presents that social studies teacher candidates think that social studies course has a significant place in 
digital citizenship education. Teacher candidates attribute the foundations of this relationship to the fact that 
social studies course naturally deals with raising effective citizens, to its goals and content, to the fact that it 
prepares people for social life, to its interwoven nature with life, to the fact that it involves value education, to its 
systematic analysis of events in terms of past, present, and furture, and to the possiblity that technology may 
improve the effectiveness of social studies course. For instance, candidate TR04 said “Social studies course 
prepares the community by all means. Thus, digital citizenship course should be incorporated into social 
studies”, candidate TR29 noted “Since social studies help individuals adapt themselves to life, it will be highly 
influential about this as well owing to the fact that this is a daily issue individuals encounter regularly”, and 
candidate TR38 replied as “Social studies course concerns daily life. I mean daily issues are involved within this 
course. Internet is a leading phenomenon these days. Therefore, it is a heavy part of social studies course”.  
 
Likewise, American teacher candidates also think that digital citizenship education and social studies course are 
highly related. They ascribe this relevance to the fact that social studies course is where citizenship education is 
conducted, to the goals and content of social studies course, to how social studies course reflects social life, to 
how digital settings help students build links among different individuals and cultures, and to the availability of 
tools and materials necessary for digital citizenship within social studies course. Accordingly, candidate USA07 
stated that social studies and digital citizenship education can merge by many aspects by saying “In social 
studies, you can incorporate digital citizenship in many ways. Webquests are a good way of utilizing technology 
and digital citizenship. Civics classes can have students do activities that focus on citizenship and the 
responsibilities of being a citizen”. In addition, candidate USA10 noted that social studies course has an 
important place in digital citizenship education by saying “I believe Social Studies has a very important place in 
digital citizenship education. This form of education allows students to internet with people they may otherwise 
never have the chance to interact with. Students can be exposed to many new experiences and gain wealth of 
knowledge”. Similarly, candidate USA09 thinks that social studies may fulfil a major role for digital citizenship 
education by saying “Social Studies courses can play a big part in digital citizenship, teaching students how to 
recognize a primary source online. Also, the internet is a place where people come together to discuss culture, 
society, and current events. It is important that Social Studies courses prepare their students for dissecting this 
information”.   
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Teacher candidates’ opinions about how important the aspects of digital citizenship are in social studies 
course  
 

 
Table 6 points that Turkish social studies teacher candidates consider some aspects of digital citizenship such as 
“digital literacy (3.53)”, “digital rights and responsbilities (3.47)” and “digital etiquette (3.37)” more important 
than some others such as “digital commerce (2.65)”, “digital wealth (3.08)”, and “digital law (3.16)”. On the 
other hand, social studies teacher candidates living in the USA think that several aspects of digital citizenship 
such as “digital security and privacy (3.50)”, “digital literacy (3.29)” and “digital communication (3.29)” are 
more significant than some others such as “digital health (2.43)”, “digital commerce (2.43)” and “digital rights 
and responsibilities (3.07)”. 
 
Digital citizenship in social studies course  
 
The extent of topics and themes about digital citizenship in Social Studies Teacher Training Programs 
according to teacher candidates  
 
Table 7: The extent of topics and themes about digital citizenship within the teacher training programs that the 

candidates study 
Turkey The United States of America 

 f  f 
None 25 Partial or insufficient 5 
Partial or insufficient 14 Yes  4 
Yes  7 None  4 
No reply 5 No reply 1 
Total 51  14 
 
A closer examination of Table 7 reveals that a majority of social studies teacher candidates living in Turkey 
stated that either no topic or theme about digital citizenship was included in their curriculum or it was 
insufficient and superficial. Teacher candidates noted that digital citizenship was only mentioned in one or two 
classes, that there was no practice, that faculty members were not enough about digital citizenship, that it was a 
new subject for everybody and therefore it was not included in the curriculum, and that some of them met with 
this concept for the first time when they took the questionnaire. Several candidates said the following: candidate 
TR38 “I think we’ve learned nothing about digital citizenship in classess we’ve taken so far”; candidate TR39 
“I’m a senior student in Social Studies Teacher Training, but I don’t think we’ve studied anything about digital 
citizenship in our classes”; candidate TR08 “I don’t think much has been said about it since it was only 
mentioned once in Science Technology and Social Change Course we took in the fourth term. Yet, there was 
nothing about practice”; and candidate TR19 “I think we’ve learned something about that in Science Technology 
and Social Change course we took during sophomore year. Plus, our teachers tell us about digital citizenship in 
several other courses”.  
 

Table. 6: Turkish and American candidates’ views on the importance of these aspects in social studies courses 
How important are 
these aspects in 
social studies 
education 

Unimportant Somewhat 
important 

Important Very 
important 

Total 
Responses 

Mean 

TR 
% 

USA 
% 

TR 
% 

USA 
% 

TR 
% 

USA 
% 

TR 
% 

USA 
% 

TR 
 

USA 
 

TR 
 

USA 
 

Digital Literacy 2.0 0.0 3.9 0.0 39.2 71.4 54.9 28.6 51 14 3.53 3.29 
Digital Rights & 
Responsibilities 

2.0 0.0 5.9 28.6 29.4 35.7 62.7 35.7 51 14 3.47 3.07 

Digital Etiquette 5.9 0.0 5.9 14.3 35.3 50.0 52.9 35.7 51 14 3.37 3.21 
Digital 
Communication 

3.9 0.0 2.0 14.3 47.1 42.9 47.1 42.9 51 14 3.37 3.29 

Digital Security 
(self-protection) 

3.9 0.0 5.9 7.1 39.2 35.7 51.0 57.1 51 14 3.35 3.50 

Digital Access 3.9 0.0 13.7 7.1 39.2 57.1 43.1 35.7 51 14 3.22 3.29 
Digital Law 2.0 0.0 21.4 28.6 50.0 35.7 35.3 28.6 51 14 3.16 3.07 
Digital Health & 
Wellness 

7.8 7.1 15.7 50.0 37.3 35.7 39.2 7.1 51 14 3.08 2.43 

Digital Commerce 7.8 0.0 37.3 28.6 37.3 50.0 17.6 21.4 51 14 2.65 2.93 
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Another finding one can distill from Table 7 is that Amercan social studies teacher candidates think that topics 
and themes about digital citizenship are either ignored or partially covered in their classes, that these themes 
were studied in only few classes insufficiently, that lessons are generally instructed through use of powerpoint 
and students take notes, that modern technology is completely neglected in professional courses, and that 
practice was limited with using technology for instruction. For instance, following are two quotes examplifying 
the limited place of digital citizenship in social studies course: candidate USA04 “Somewhat, we had one course 
over digital media” and candidate USA14 “Yes, but only in one education course education technology I 
learned everything I learn about digital citizenship in this one class”. Still, candidate USA06 complained that 
digital citizenship is not properly included within the program “I don't really see digital citizenship too often in 
my school. Many times, it is just a lecture where the teacher reads off a powerpoint and we copy down the 
notes”.  
 
Teacher candidates’ views on digital citizenship knowledge, skills, values, and attitudes that they gained 
during their training  
 

Table 8: Teacher candidates’ views on digital citizenship knowledge, skills, values, and attitudes that they 
gained during their training 

Turkey The United States of America 
 f  f 
No, I don’t think I have 22 Yes, I think I have 6 
Yes, I think I have 17 No, I don’t think I have 4 
I think I partially have  6 I think I partially have  3 
No reply  6 No reply 1 
Total 51  14 
 
Table 8 shows that social studies teacher candidates living in Turkey replied the question “Have you gained any 
knowledge, skills, values, or attitudes about digital citizenship within social studies teacher training program you 
have been attending to?” as “No, I don’t think I have”, “Yes, I think I have”, and “I think I partially have” 
respectively. However, the candidates did not explain much about the knowledge, skills, values, and attitudues 
they have learned. In this sense, they mostly referred to citing from online sources, quick access to online 
sources, digital literacy, digital communication, and respect for copyright. Accordingly, candidate TR38 stated 
that they have learned nothing about digital citizenship because there was no relevant activity in the program by 
saying “There has been no activity designed to furnish us with relevant knowledge, skills, values, and attitudes in 
Social Studies Teacher Training Program”. Yet, candidate TR33 refered to copyrights by stating “… I learned 
about respecting copyrights in his/her course. Now, I’m more sensitive about using licensed software; and 
candidate TR 20 underlined security and privacy issues by noting “Yes, I have. We have to respect everybody’s 
rights, especially when it comes to security and privacy of others”. 
 
Another finding presented in Table 8 is that social studies teacher candidates living in the States responded the 
question “Have you gained any knowledge, skills, values, or attitudes about digital citizenship within the social 
studies teacher training program you have been attanding to?” as “Yes, I think I have”, “No, I don’t think I 
have”, and “I think I partially have” respectively. American teacher candidates often referred to educational 
technologies course and reported that they learned about digital rights, responsiblities, law, and access in that 
course and underpinned that they made use of the Internet for their assignments from other courses, which helped 
them improve their Internet skills. For instance, candidate USA14 pointed his/her gains about digital rights, 
responsibilities, law, and access in educational technologies course by clearly saying “Yes, in the educational 
technology class we learn about digital rights and responsibilites, law and access”; and candidate USA01 
pointed his/her gains about digital literacy by saying “Somewhat, I did use the internet and computers for many 
of my assignments. These skills contribute to the development of my digital literacy although they don't 
specifically address it.” Lastly, candidate USA013 noted that s/he had no gains by saying “No I did not. I feel 
like my courses were taught more for the exams and not to provide extra learning”.  
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Teacher candidates’ knowledge about the dimensions of digital citizenship  
 

Table 9: Turkish and American candidates’ responses regarding their knowledge on the dimensions of digital 
citizenship 

I know about.... None Little Some A lot Total 
Responses 

Mean 
 

TR 
% 

USA 
% 

TR 
% 

USA 
% 

TR 
% 

USA 
% 

TR 
% 

USA 
% 

TR 
 

USA 
 

TR 
 

USA 
 

Digital 
Communication 

2.0 0.0 3.9 0.0 41.2 42.9 52.9 57.1 51 14 3.45 3.57 

Digital Literacy 5.9 0.0 2.0 0.0 43.1 64.3 49.0 35.7 51 14 3.35 3.36 
Digital Commerce 5.9 0.0 19.6 35.7 37.3 35.7 37.3 21.4 51 14 3.12 2.86 
Digital Access 3.9 0.0 13.7 0.0 49.0 71.4 33.3 28.6 51 14 3.06 3.29 
Digital Rights & 
Responsibilities 

5.9 7.1 17.6 28.6 54.9 50.0 21.6 14.3 51 14 2.92 2.71 

Digital Security 
(self-protection) 

3.9 0.0 19.6 0.0 56.9 78.6 19.6 21.4 51 14 2.92 3.21 

Digital Etiquette 5.9 0.0 29.4 7.1 45.1 64.3 19.6 28.6 51 14 2.78 3.21 
Digital Health & 
Wellness 

7.8 14.3 27.5 35.7 45.1 42.9 19.6 7.1 51 14 2.76 2.57 

Digital Law 13.7 7.1 35.3% 35.7 37.3 50.0 13.7 7.1 51 14 2.51 2.43 
 
As can be seen in Table 9, social studies teacher candidates in Turkey stated that they have more knowledge on 
“digital communication (3.45)”, “digital literacy (3.35)”, and “digital shopping (3.12)” than on “digital law 
(2.51)”, “digital health (2.76)”, and “digital etiquette (2.78)”’. On the other hand, social studies teacher 
candidates in the States noted that they knew more about “digital communication (3.57)”, “digital literacy 
(3.36)”, and “digital access (3.29)” than “digital health (2.43)”, “digital law (2.57)”, and “digital rights and 
resonsibilities (2.43)”.  
 
Suggesstions by teacher candidates in terms of what can be done to enhance social studies teacher 
candidates’ knowledge, skills, and attitudes about digital citizenship  
 

Table 10: Teacher candidates’ opinions on what can be done to enhance social studies teacher candidates’ 
knowledge, skills, and attitudes about digital citizenship 

Turkey The United States of America 
 f  f 
About learning-teaching process  13 About learning-teachning process 6 
 Giving information about digital 

citizenship within the courses  
6  Informing and teaching about digital 

citizenship  
 

 Designing activities about digital  
citizenship  

2  Providing opportunities for technology 
and computer use  

 

 Homework assignment about digital  
citizenship  

1  Holding debates about digital media   

 Warnings about safe and unsafe  
websites  

1  Integrating digital communication skills 
into courses  

 

 Integrating topics such as Internet  
security, copyright, and citation into  
courses  

1  Increasing practice opportunities to offer 
more experience  

 

About Social Studies Teacher Training Program 9 About Social Studies Teacher Training Program 3 
 Offering digital citizenship as a separate 

and elective course  
5  Offering courses about technology and 

how to use technology in classes  
2 

 Emphasizing digital citizenship within 
the program  

3  Offering digital citizaenship as a 
separate course  

1 

 Restructuring the contents of some 
courses within the program in 
accordance with digital citizenship  

1   

About the faculty members 4 About outside-class activities  1 
Improving themselves about digital 
citizenship  

3 Conducting workshops about digital 
citizenship  

1 
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Designing research on digital 
citizenship  

1   

Guiding students about digital 
citizenship  

1   

About outside-class activities  3   
Conducting outside-class activities and 
projects  

2   

Conducting symposiums on digital 
citizenship  

1   

About teacher candidates 2   
Helping faculty members about how to 
reflect the aspects of digital citizenship 
onto the course content  

1   

Improving themselves about digital 
citizenship  

1   

Total 56   
 
As shown in Table 10, social studies teacher candidates from Turkey classified their suggestions to enhance 
social studies teacher candidates’ knowledge, skills, and attitudes about digital citizenship under learning-
teaching process, Social Studies Teacher Training Program, faculty members, outside-class activities, and 
teacher candidates. In this sense, suggestions regarding learning-teaching process and the program outnumber 
the others. Candidate TR38 suggested that digitial citizenship can be incorporated into the course via separate 
activities by saying “First of all, some informing activities can be held. Since digital citizenship is not 
covered within the content of the course, separate activities can be designed.”. Likewise, candidate TR50 
noted that the course can either be based heavily on digital citizenship topics or it can be offered as a separate 
course by saying “There may be more emphasis on this field within the courses that we take as part of our 
teacher training program since they are covered so superficially in the current curriculum. Even, it can be 
integrated into the program as a separate elective class just like effective citizenship course. I feel that it is 
highly essential since we are te ones who will teach digital citizenship to next generations.”. In addition, 
candidate TR33 and TR40 supported these opinons by saying “Computer class can be redesigned in a more 
active manner. New courses may be added because digital life is the most important topic of future” and 
“Different activities might be added to the courses in order to create awareness. It can be explained that 
using digital settings will be more rapid, secure, and beneficial with the new knowledge.” respectively.  
 
Table 10 displays that social studies teacher candidates from the States made their suggestions to improve 
social studies teacher candidates’ knowledge, skills, and attitudes about digital citizenship under learning-
teaching process, Social Studies Teacher Training Program, and outside-class activities. Similar to their peers 
in Turkey, they also set forth more suggestions about learning-teaching process than others. Candidate 
USA02 who shared his/her opinions about this question emphasized that opportunities to use computers more 
often would better citizenship competences by saying “Increased opportunities for use with technology. More 
computer time. More teaching geared toward skills within the framework of technology. ie formatting lesson 
plans, finding information, communicating appropriately on the computer.”. Moreover, candidate USA05 
underlined the need for a separate digital citizenship course by saying “I think a class dedicated to digital 
citizenship prior to our other education classes would be beneficial.”, and candidate USA09 pinpointed that 
workshops and supportive trainings would be meaningful by saying “I think may be providing workships or 
help sesions to allow pre-service teachers to become better informed about digital citizenship”.  
 
CONCLUSION and DISCUSSION 
A comparison between the characteristics of teacher candidates from Turkey and the States indicates that those 
in the USA have been using the Internet for a longer time, allocate more time for Internet use on a daily basis, 
own more e-mail accounts, use the Internet more often on smart phones together with laptops, and make use of 
the Internet more comprehensively for various purposes than their peers in Turkey. “Facebook” is the most often 
visited website for both teacher candidate groups. Compatible with the current research findings, several studies 
in the literature have concluded that many teacher candidates have a facebook account and they use it for both 
education and communication needs regularly (Sendurur, Sendurur, and Yilmaz, 2015; Birinci and Karagozlu, 
2016).  
 
While managing citizenship tasks online is commonly underlined among the definitions of digital citizenship by 
Turkish teacher candidates, connecting with the community through effective use of digital tools and the Internet 
is noteworthy for the definitions provided by American teacher candidates. In this regard, it is possible to note 
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that teacher candidates from two countries perceive digital citizenship differently and that those in the States 
have defined the concept of digital citizenship more in detail consistently with the ones in the lterature 
(Mossberger, Tolbert ve McNeal, 2008; Farmer, 2010). However, both groups have referred to legal, ethical, 
moral, responsible, and safe use of digital tools and the Internet (more often underlined aspects of digital 
citizenship in the literature) (ISTE, 2007; Ribble and Bailey 2007; Churches, Crockett & Jukes, 2010; Knorr, 
2010) less than expected in their definitions. Since these aspects are the focal point of digital citizenship, this 
may be an indicator of a major miss on behalf of social studies teacher candidates. Furthermore, almost all the 
teacher candidates from the States regard themselves as digital citizens within the boundaries of their definitions, 
and a significant portion of the particiapants from Turkey either do not consider themselves as digital citizens or 
they believe to be partial digital citizens. Because being a role model is one of the most important responsibilities 
of a teacher in digital citizenship training (Brooks-Young, 2007; Peckham, 2008; Perle, 2009; Farmer, 2010; 
Crocco & Leo, 2015), teacher candidates first should see themselves as digital citizens and then be role models 
for their students. In this sense, one can conclude that teacher candidates from the USA are more advantageous 
in terms of being a role model for their future students compared to Turkish peers because they both produced 
more comprehensive definitions of digital citizenship and regard themselves as digital citizens.  
 
As research findings have indicated, both groups of participants have underpinned internet and computer literacy 
and general citizenship comptences with respect to characteristics and qualities that digital citizens should bear. 
Buente (2015) states that digital citizenship is a strong feature of a citizen who utilize the Internet consciously. 
Thus, the fact that both groups of teacher candidates from the two countries mentioned internet and computer 
literacy can be taken as a support for this view.  
 
Similarly, teacher candidates from both countries believe that social studies course has great importance for 
digital citizenship education and that this course has to be associated with digital citizenship, which is consistent 
with Karaduman and Ozturk’s study (2014) concluding that digital citizenship activities integrated with social 
studies have positively influenced students’ digital citizenship attitudes and behaviors. Accordingly, teacher 
candidates’ opinions also point to the significance of digital citizenship within social studies course.  
 
In addition, both social studies teacher candidate groups have stated that they are most knowledgeable about 
“digital communication” aspect of digital citizenship. Ribble and Baily (2007) note that digital communication, 
digital access, and digital literacy are directly related with students’ academic experiences. Besides, digital 
communication is the most frequently debated and referred aspect of digital citizenship within relevant literature. 
The reason why both teacher candidate groups are most informed about digital communication can be attributed 
to these two factors. On the other hand, “Digital law” and “Digital health” are two aspects that teacher 
candidates from the two countries are the least aware of. According to Ribble and Baily (2007), these two 
aspects are related with outside-school experiences. So, teacher candidates are least aware of these two aspects 
because they are not relevant to school life and candidates are hardly ever informed about them.  
 
Research results have shown that social studies teacher candidates from Turkey think that topics and themes 
about digital citizenship are either superfically covered or not mentioned at all within social studies teacher 
training program. On the contrary, those in the States believe that they are incorporated, but somehow 
inadequately, into their teacher training program. This specific finding marks a major deficiency in social studies 
teacher training program about digital citizenship education in Turkey. The fact that majority of American social 
studies teacher candidates mostly answered the same question as partially or inadequately shows that there is a 
partial deficiency about digital citizenship education in the States. Berson and Balyta (2004) report that advances 
and changes in technology require making changes in the process of training social studies teachers. Bolick et.al 
(2003) note how important it is for teacher candidates to be good enough in technology and draw attention onto 
teacher trainers and teacher training programs. Therefore, the place of digital citizenship, which emerged as a 
reflection of recent advances in digital technologies onto citizenship training, has to be clarified and stabilized 
within social studies teacher training programs. Moreover, a significant portion of teacher candidates from 
Turkey think that they have learned no knowledge, skill, value, or attitude about digital citizenship as part of the 
curriculum of their teacher training program and American teacher candidates state that they either learned 
everything about digital citizenship during their education or they partially picked up some of those skills, 
values, and attitudes as part of their training program. Crocco and Leo (2015) note that social stıudies experts 
have recently become more informed and theoretically more sophisticated with respect to advantages and 
difficulties of digital technologies that either facilitate or impede social studies teacher training. Crocco and 
Leo’s (2015) standpoint may explain as to why the definitions of American social studies teacher candidates are 
more comprehensive, why more space is allocated to topics and themes about digital citizenship within social 
studies teacher training program in the States, and why American candidates have picked up more knowledge, 
skills, values, and attitudes about digital citizenship during their education.  
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In accordance with research results and the opinions of teacher candidates from both Turkey and the USA, 
following may be suggested to effectively improve digital citizenship education within social studies teacher 
training programs:  

• In line with the new mission assigned to citizenship concept as a result of technological advances, 
digital citizenship has to be granted a firm and stable space not only in social studies course within 
primary education but also in Social Studies Teacher Training Programs. In this regard, teacher 
candidates should be informed holistically about digital citizenship and its aspects through various 
courses in the Program.  

• “Digital Citizenship Education” should be incorporated into Social Studies Teacher Training Program 
as an elective class in order to both inform the candidates and to furnish them with relevant knowledge, 
skills, and attitudes.  

• Educational methodology courses should be enhanced with technology in order to offer practice to 
teacher candidates as to how they can conduct digital citizenship education in their future classes. 
Accordingly, faculty members should prepare practical activities and sample lesson plans in order to 
guide teacher candidates in terms of how to use technology and internet within social studies course.  

• Faculty members who are expected to be role models for teacher candidates in technology use and 
digital citizenship should improve themselves with respect to technology use and internet, and faculties 
should design relevant seminars and training sessions.  

• Faculty members should expand use of technology and the Internet in their courses and should be role 
models in terms of using them ethically and responsibly.  

• Practical seminars and workshops should be designed about digital citizenship and digital citizenship 
education for teacher candidates. 

• Classrooms where teacher candidates are trained should be redesigned to offer effective experience in 
technology use.  
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ABSTRACT 
In light of this successive technological change, there has been an ongoing need for the development of technical 
education, so that the graduate is able to keep up with the requirements of the labor market on the one hand, and 
has a continuing education skills on the other. International Society for Technology in Education (ISTE) 
standards are considered as a vision for the development of education in general and technical education in 
particular in the light of these changes and requirements. The study aimed at examining the degree of 
implementing ISTE standards for teachers and students in technical education colleges in Gaza Strip of 
Palestine. The teachers' questionnaire was administered to 71 teachers of technical disciplines of engineering in 
four colleges of technical education in Gaza Strip. The students' questionnaire was administered to 186 students 
of technical disciplines of engineering in the four technical colleges. The results showed low degree of 
implementing ISTE standards for teachers and students in colleges of technical education, the percentages were 
60.9%, 65.3% respectively. The study recommended holding scientific seminars and training courses for 
students and teachers in technical colleges to introduce ISTE standards, and encourage them to embrace these 
standards. 

 
INTRODUCTION 
The technical education is a formal education which includes educational skills, practical ability and scientific 
knowledge that are suitable for work requirements. It is basically aimed to prepare manpower that has skills and 
responsibilities of operating and maintaining industrial entities. Furthermore, it is characterized by its close 
association with the economic and social needs, and trends of technological development that the societies 
witness nowadays. This makes the new graduates of technical education programs responsible for the quick 
response to market needs with technical skills to achieve the society ambitions toward development and 
continual progress. Technical education is one which is skill-based, work focused, and prepares its recipient for 
the world of work by equipping them with the necessary skills, attitudes and knowledge required to fit into the 
workplace for today and the future (Oviawe, 2016). Technical education systems are expected to produce a new 
breed of competent workforce who can compete and excel in a rapidly changing environment and improve the 
country's economy. Technical education makes the single largest contribution in developing human resources in 
this age of technology. One can measure the technological development of a nation by looking at its technical 
education system. Technical education components are also continually generating a number of innovation and 
reforms in various aspects of technical education occurring at diploma and degree levels (Shamim, 
Aktaruzzaman & Clement, 2011). Technical education programs were designed to satisfy labour market 
demands in terms of making productively adequate trained personnel who are competent, nimble and highly 
equipped with employability skills ready for action without necessarily receiving additional training in summary, 
graduate employability in either self-employment or public sector has significant relationship with technical 
education programs. Hence, without the right skills, people are kept on the margins of society, technological 
progress does not translate into economic growth and countries can’t compete in today’s economies. It has been 
observed in some developing countries, the mismatch between applicants’ qualification and labour market 
demand that reflects on the outdated skills taught by technical education institutions. The implication of the 
above shortfall is for the technical education institutions to adopt the key features in Globalization and 
Sustainability (Schleicher, 2012 cited in Bello, Shu’aibu, Saud & Buntat, 2013). Various studies and 
international experiments have pointed out the importance of technical education in advancing development and 
realizing its highest level. The development plans, regardless of their quality, cannot achieve their goals and 
required rates without qualified human resources scientifically and technically in all areas of work and 
production (Zian & Abd Al-Moneim, 2008). The basic aim of technical education centers on the achievement of 
socio-economic, industrial and technological objectives that will eventually manifest themselves in economic 



 
TOJET: The Turkish Online Journal of Educational Technology – April 2017, volume 16 issue 2 

 

Copyright © The Turkish Online Journal of Educational Technology 
108 

stability, industrial harmony, technological advancement and improved standard of living for all. Therefore, the 
development of highly skilled workers of a country is a function of its well-placed priority on the standard of 
technical and vocational education (TVE) (Ben & Ashang, 2013).  
 
In Palestine, technical education is a type of formal two-year post-secondary education, which includes 
educational preparation, and provision of the skills and professional knowledge, carried out by educational 
institutions formally in order to prepare skilled workers in various industrial, agricultural, commercial and health 
disciplines to equip them the ability of implementation and production.  Therefore, the graduates are an 
important link between high technical frameworks qualified by universities and non-skilled workers who have 
not received any kind of formal education. The beginnings of technical education in Palestine go back to the last 
third of the twentieth century. In that period, lots of colleges and institutes specializing in technical programs 
were established. Many of the technical education colleges has been created in the last decade of the twentieth 
century in Gaza strip of Palestine. The most prominent of these colleges are: University College of Sciences and 
Technology (UCST) founded in 1990 in Khan Younis city, Palestine Technical College (PTC) founded in 1992 
in Deir Al-balah city, University College of Applied Sciences (UCAS) founded in 1998 in Gaza city, Gaza 
Community/Training College (GCTC) founded in 2000 in Gaza city.    
     
LITERATURE REVIEW 
The most important problems encountering TVE is the lack of close connection of curricula with the reality of 
the profession, as well as the inadequacy of educational programs to the needs of the labor market, and thus the 
inability of graduates of technical education to compete with the labor force in the market (Halabi, 2012).   
To prepare TVE students for the workplace, there is a need to provide them with the necessary and update skills 
to utilize modern technology in the service of economic and social developments and meet society needs. It is 
also important to link work with education through open and continuous education and society service. This 
imposes a reconsideration of the TVE programs and constructing their curricula and educational practices in the 
light of the educational technology Standards (Al-Shawabkeh, Mazahreh & Al-Kharabsheh, 2009).  
 
Educational technology refers to the use of both physical hardware and educational theoretic. It encompasses 
several domains, including learning theory, computer-based training, online learning, and mobile technologies. 
Accordingly, there are several discrete aspects to describe the intellectual and technical development of 
educational technology (Babafemi, 2016):  
- Educational technology as the theory and practice of educational approaches to learning.  
- Educational technology as technological tools and media that assist in the communication of knowledge, and 

its development and exchange.  
- Educational technology for Learning Management Systems (LMS), such as tools for student and curriculum 

management.  
- Educational technology itself as an educational subject; such courses may be called "Computer Studies" or 

"Information and Communication Technology (ICT).  
 
In recent decades, many scientific associations interested in producing educational technology standards for the 
development of learning environments and make them more effective and keep pace with technological 
innovations. International Society for technology in Education (ISTE) is one of the most prominent of these 
associations. It was established in 1979 as a non-profit organization for the purpose of functional and 
standardized used of educational technologies in USA. Among the most significant attempts of the institution is 
the National Educational Technology Standards (NETS) project started in 1993 to determine the standards that 
should be obeyed in educational institutions. The basic goal of this project is to improve the learning outcomes 
of the students by developing national standards regarding the educational use of technology. In the scope of this 
project, common standards for educational technologies and the related indicators were determined. These 
standards are intended to form a criterion for teachers, administrators and students (Kurt, Çoklar, Kilice & 
Yildirim, 2008). 
 
The ISTE standards (formerly known as the NETS) are the definitive framework for successfully implementing 
digital strategies to positively impact learning, teaching and leading in our technology-powered world. They 
were developed with input from experts in the field and are widely recognized and adopted worldwide (ISTE 
standards at ISTE, 2015). The ISTE Standards are more than just abstract concepts. Students, educators, leaders 
and content creators around the globe use them as a guide in their shared mission to re-engineer education for the 
digital age (Standards inaction, 2016). ISTE has issued five types of standards namely: ISTE standards for 
administrators, ISTE standards for coaches, ISTE standards for computer science educators, ISTE standards for 
teachers, and ISTE standards for students. The current study focuses on the last two types. The following is a 
detailed presentation of them:   
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• ISTE standards for teachers: The version of these standards was adopted in 2008. It consists of five standards 
as follows (ISTE standards for teachers, 2008): 
- Facilitate and inspire student learning and creativity. 
- Design and develop digital age learning experiences and assessments. 
- Model digital age work and learning. 
- Promote and model digital citizenship and responsibility 
- Engage in professional growth and leadership. 
• ISTE standards for students: The version of these standards was adopted in 2007. It consists of six standards 
as follows (ISTE standards for students, 2007):   
- Creativity and innovation. 
- Communication and collaboration. 
- Research and information fluency. 
- Critical thinking, problem solving, and decision-making. 
- Digital citizenship. 
- Technology operations and concepts. 
 
In light of the accelerating information revolution that we witness today, ISTE Standards are mainly based on the 
information and communication technology (ICT) which is considered today as the cornerstone of the 
development of the educational process in academic and technical programs in general. ICT is a diverse set of 
technological tools and resources used to communicate, create, disseminate, store and manage information. ICT 
have been flaunted as potentially powerful enabling tools for educational change and reform when appropriately 
used. The purpose of ICT is to increase productivity and efficiency and speed up information processing for 
wealth creation (Oviawe, 2016).  
 
Ogunsola (2005) cited in Chukwuedo & Omofonmwan (2013) asserted that apart from acquisition and 
absorption of knowledge, ICT could offer developing countries unprecedented opportunities to change 
educational systems, improve policy formulation and execution, and widen the range of opportunities for 
business and for the poor. Kuhlemeier & Hemker (2007) cited in Tseng, Liang & Tsai (2014) emphasized that 
extending ICT skills has become one of the essential educational goals to better meet the needs of the digital age. 
Tsai (2009a) has pointed out that completing learning tasks requires an increasing involvement of students in 
using ICT. 
 
 ICT drives the new economy and human capital is its fuel. In fact, the ICT revolution makes knowledge a 
competitive resource. In this economic era, economic prosperity depends on brains rather than brawn and value 
is created by employing knowledge workers and continuous learning. The need for recurrent education and the 
changing labour market conditions, call for flexible access to TVE. Continuing education models that will meet 
workers’ lifelong learning needs have to be relevant and flexible to provide just-in-time learning without 
distance (Chinien, 2003). 
 
 Chukwuedo & Omofonmwan (2013) believe that the acquisition of skills in TVE programs should be supported 
with sufficient ICTs in order to widen the skill-horizon of both teachers and students. Ben & Ashang (2013) 
show that the role of ICT in skilled manpower development through TVE among higher institutions cannot be 
overemphasized. In this technology-driven age, everyone needs ICT competence to survive. Chinien (2003) 
emphasizes that ICTs can play a crucial role in removing distance from education and in developing a lifelong 
learning culture in TVE. Shamim et al. (2011) found that using ICT in the teaching-learning process in TVE 
improves the quality of the education. The factors, stimulating the teachers of polytechnic institutions to use 
ICTs in teaching and learning, are as follows: they are economical, time saving, easy to prepare, attractive, easy 
to motivate the students, easy to administer, communication is easier, and easy to integrate. Ben & Ashang 
(2013) found out that ICT are playing significant role in skilled manpower development, especially in the area of 
engagement of technical students and strengthening technical teaching. Chukwuedo & Omofonmwan (2013) 
revealed that learners inescapably support their teaching-learning situation with ICTs. Therefore, the researchers 
concluded that ICTs are pillars of teaching and learning skills in the TVE.  
 
Technical education is faced with the challenge of keeping up with the changes taking place in the world of 
work. The real of ICT is one that is growing limitlessly. It becomes imperative for technical teachers and 
students to focus on making technological learning part of their own lives so that it can be integrated into their 
instructional delivery competencies. They need to learn how to think, create, work, and collaborate with new 
ideas and techniques in order to properly integrate the use of ICTs into the teaching and learning process to avoid 
being left behind (Oviawe, 2016).  
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Although the interest of educators and general public in the use and integration of ICTs in education is on the 
increase, studies in this field are still in their infancy, especially those focusing on ICTs use in TVE (Saud et al., 
2011). Here are the most important of these studies:  
Oviawe (2016) concluded that ICT skills are the key things that will enable technical education graduates face 
the challenges of the 21st century workplace. It was recommended that government should provide enough funds 
to equip schools with ICT tools, equipment and facilities for better delivery of instruction. 
 
Yasaka and Alias (2015) discussed the trend of ICT integration in teaching and learning in TVE based on a 
systematic review of ICT integration in post-secondary TVE. The findings showed that More effective 
integration is also indicated where the blended mode is adopted as compared to the fully ICT mediated mode. 
Bello et al. )2013(  concluded the importance of further review to explore the need for ICTs in TVE and 
recommended the procedures to be adopted in strengthening TVE curriculum to meet up with the global ICT 
skill challenges.  
 
Virtič (2009) revealed that the students of technical education confirmed that in technical education different 
forms of e-learning were appropriate. A high percentage of teachers who regularly use educational portals 
indicate a great interest for the online social environment. 
 
Chinien (2003) showed that there are many barriers that hinder the integration of ICTs into teaching and learning 
in TVE. The most significant are infrastructure, availability of suitable materials, job threat, appropriateness of 
the methods, and credibility of program content. Although there are some anecdotal records of successful 
attempts regarding the use of ICTs for teaching affective and practical skills, there is no hard evidence in support 
of these claims. It revealed that TVE teachers need to keep up to date in order to maintain their occupational 
literacy skills. Those involved in the integration of ICT-mediated learning need training in the pedagogical 
applications of ICTs for teaching and learning. Students also need a set of ICT literacy skills in order to succeed 
in ICT-mediated learning environments. 
 
On the Arab level, there is a dearth of studies that combine between educational technology in general or ICT in 
particular, and technical education. Here are some of the studies, which focused on the educational domain in 
general: 
Abu Jasser's study (2012) concluded the low educational supervisor's role in developing the international 
standards for technology in education for Teacher among secondary school teachers in Palestine. The study 
recommended the need to qualify and train teachers to employ international standards for technology in 
education better in the educational process. 
 
Hinnawi's study (2010) revealed the weak role of Information Technology book of twelfth grade in Palestine to 
equip the students with some international standards for technology in education (Iste.S).  
 
Al-zaboon & Ababneh's study (2010) confirmed that the teacher must possess the competences related to 
educational technology. The student's role should rise to become an active participant and producer of 
knowledge.  
 
Abu Swawin & Abdel-jawad study's (2009) concluded that the degree of the exercise and the availability of 
educational technology competencies among secondary school teachers is medium, and did not meet the desired 
level. 
Al-saif's study (2009) found that the degree of availability of the competencies of e-learning among faculty 
members is, in general, medium. 
Al-shihry's study (2005) found that teachers' use of ICT and their application rate is generally low. The study has 
concluded that there is a need to develop comprehensive plans for the recruitment of technology in education.  
       
Numerous researchers, who have studied the use of ICT in education have predominantly shown that the 
decisive factor for a successful implementation of ICT into education is the teacher. Teachers of technical 
education are in a way responsible for the competencies students acquire during their study. One of the 
competencies that are necessary for effective teaching is to adequately include ICT in classes and to foster 
information literacy among students (Virtič, 2009). Teachers need to plan thoughtfully before using ICT into 
educational process. for instance, they have to choose the correct ICT tools for particular learning objectives or 
contexts, modify existing resources or develop new learning environments to engage specific groups of learners, 
or decide scaffolding strategies for student-centred learning (Wang, 2008).  
 
PROBLEM OF THE STUDY 
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The current study addresses a vital issue in the Palestinian environment, particularly in light of the increasing 
demand by students on technical education in recent years on the one hand, and the lack of studies that are 
interested in the link between educational technology standards and technical education at the Arab level on the 
other hand.  So, the study aims at examining the degree of implementing ISTE standards for teachers and 
students at the disciplines of engineering in technical education colleges in Gaza Strip of Palestine. The 
researchers focused on the technical engineering disciplines for the following reasons:       
• The technical engineering disciplines by their very nature require fast changing quantitative and qualitative 
practical knowledge. This forces teachers to continue developing their competencies in the areas of design and 
development of educational experiences, and handling digital tools and resources efficiently. 
•  
• The nature of studying these disciplines concentrates on project implementation and technological problem 
solving. Therefore, standards of educational technology became more urgent for the students to foster thinking 
skills, and enable them constantly to utilize digital tools and resources productively and efficiently. 
 
Accordingly, the researchers formulated the problem of the study in the following main question: To what 
degree do the colleges of technical education in Gaza Strip implement the ISTE standards? The following sub-
questions emerge from the above major one: 
1. What is the degree of implementing ISTE standards for teachers in technical education colleges in Gaza Strip?  
2. Are there statistically significant differences in the degree of implementing ISTE standards for teachers in 
technical education colleges in Gaza Strip due to the college variable?  
3. What is the degree of implementing ISTE standards for students in technical education colleges in Gaza Strip?  
4. Are there statistically significant differences in the degree of implementing ISTE standards for students in 
technical education colleges in Gaza Strip due to the college variable? 
 
RESEARCH METHODOLOGY  
The researchers followed the descriptive approach in translating ISTE standards for teachers and students into 
Arabic, in turning them into two questionnaires, one for teachers and other for students and then distributing 
them to a sample of teachers and students of technical engineering disciplines which is available at the following 
technical colleges in Gaza Strip: 
• University College of Sciences and Technology (UCST). 
• Palestine Technical College (PTC). 
• University College of Applied Sciences (UCAS). 
• Gaza Community/Training College (GCTC).  
 
The two questionnaires were applied on the two samples during the second semester of the academic year 2015-
2016. In regard to the teacher's questionnaire, it was distributed to all teachers of technical engineering 
disciplines in the previous mentioned four technical education colleges, and the number of those who responded 
to the questionnaire was (71). In regard to the student's questionnaire, it was distributed to a random sample of 
students of technical engineering disciplines in the four colleges, and the number of those who responded to the 
questionnaire was (186). Table 1 shows this. 
 

Table 1: Distribution of the sample of teachers and students  

College UCST PTC GCTC UCAS Total 

Teachers 17 21 14 19 71 
Students 49 53 45 39 186 

 
INSTRUMENTS 
- QUESTIONNAIRE OF ISTE STANDARDS FOR TEACHERS  
This questionnaire consists of (5) standards and (20) performance indicators, (4) performance indicators for each 
standard. To ensure of the validity of the questionnaire, it was administered to a group of arbitrators in the areas 
of technical education and educational technology. The researchers calculated the validity of internal consistency 
using Pearson correlation coefficients between the total scores of each standard and the total scores of the five 
standards. The coefficients were as follows (0.691, 0.554, 0.509 0.618, 0.712), and all the values are statistically 
significant at p=0.01. To ensure the reliability of the questionnaire, the researchers used the split-half technique, 
the overall reliability coefficient was (0.84). Besides, Kuder-Richardson20 (K-R20) was used, the overall 
reliability coefficient was (0.87). Further, a confirmatory factor analysis was implemented, it summarized all 
performance indicators into (5) factors given by table 2.The first factor is composed of the following 
performance indicators: Promote, support, and model creative  and innovative thinking and inventiveness; 
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Engage students in exploring real-world issues  and solving authentic problems using digital tools and resources; 
Promote student reflection using collaborative tools to reveal and clarify students’ conceptual understanding and 
thinking, planning, and creative processes; Model collaborative knowledge construction by engaging in learning 
with students, colleagues,  and others in face-to-face and virtual environments. These performance indicators are 
related to the first standard, which was named facilitate and inspire student learning and creativity. The second 
factor is composed of the following performance indicators: Design or adapt relevant learning experiences that 
incorporate digital tools and resources to promote student learning and creativity; Develop technology-enriched 
learning environments that enable all students to pursue their individual curiosities and become active 
participants in setting their own educational goals, managing their own learning, and assessing their own 
progress; Customize and personalize learning activities to address students’ diverse learning styles,  working 
strategies, and abilities using digital tools and resources; Provide students with multiple and varied formative and 
summative assessments aligned with content and technology standards, and use resulting data to inform learning 
and teaching. These performance indicators are related to the second standard, which was named design and 
develop digital age learning experiences and assessments. The third factor is composed of the following 
performance indicators: Demonstrate fluency in technology systems and the transfer of current knowledge to 
new technologies and situations; Collaborate with students, peers, parents, and community members using 
digital tools and resources to support student success and innovation; Communicate relevant information and 
ideas effectively to students, parents, and peers using a variety of digital age media and formats; Model and 
facilitate effective use of current and emerging digital tools to locate, analyze, evaluate, and use information 
resources to support research and learning. These performance indicators are related to the third standard, which 
was named model digital age work and learning. The fourth factor is composed of the following performance 
indicators: Advocate, model, and teach safe, legal, and ethical use of digital information and technology, 
including respect for copyright, intellectual property, and the appropriate documentation of sources; Address the 
diverse needs of all learners by using learner-centered strategies providing equitable access to appropriate digital 
tools  and resources; Promote and model digital etiquette and responsible social interactions related to the  use of 
technology and information; Develop and model cultural understanding and global awareness by engaging with 
colleagues and students of other cultures using digital age communication and collaboration tools. These 
performance indicators are related to the fourth standard, which was named promote and model digital 
citizenship and responsibility. The fifth factor is composed of the following performance indicators: Participate 
in local and global learning communities to explore creative applications  of technology to improve student 
learning; Exhibit leadership by demonstrating a vision of technology infusion, participating in shared decision 
making and community building, and developing the leadership and technology skills of others; Evaluate and 
reflect on current research and professional practice on a regular basis to make effective use of existing and 
emerging digital tools and resources in support of student learning; Contribute to the effectiveness, vitality, and 
self-renewal of the teaching profession and of their school and community. These performance indicators are 
related to the fifth standard, which was named engage in professional growth and leadership. 
Table 2 represents portion of each factor from the total common variance. As one may observe that about 72.7% 
percent of total common variance explained by these (5) factors.   
 

Table 2: Factor analysis of performance indicators of ISTE standards for teachers 

Factor name Eigen value Explained common  
variance by factor 

Facilitate and inspire student learning and creativity 4.577 19.181% 
Design and develop digital age learning  

experiences and assessments 3.991 17.323% 

Model digital age work and learning 3.527 15.016% 
Promote and model digital citizenship  

and responsibility 2.801 11.249% 

Engage in professional growth and leadership 2.019 9.925% 
 
- QUESTIONNAIRE OF ISTE STANDARDS FOR STUDENTS 
This questionnaire consists of (6) standards and (24) performance indicators, (4) performance indicators for each 
standard. To ensure the validity of the questionnaire, it was administered to a group of arbitrators in the fields of 
technical education and educational technology. The researchers calculated the validity of internal consistency 
using Pearson correlation coefficients between the total scores of each standard and the total scores of the six 
standards. The coefficients were as follows (0.511., 0.499, 0.638, 0.595, 0.547, 0.612), and all the values are 
statistically significant at p=0.01. To ensure the reliability of the questionnaire, the researchers used the split-half 
technique, the overall reliability coefficient was (0.75). Besides, Kuder-Richardson20 (K-R20) was used, the 
overall reliability coefficient was (0.81). Further, a confirmatory factor analysis was implemented, it summarized 
all performance indicators into (6) factors given by table 3. The first factor is composed of the following 
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performance indicators: Apply existing knowledge to generate new ideas, products, or processes; Create original 
works as a means of personal or group expression; Use models and simulations to explore complex systems and 
issues; Identify trends and forecast possibilities. These performance indicators are related to the first standard, 
which was named creativity and innovation. The second factor is composed of the following performance 
indicators: Interact, collaborate, and publish with peers, experts, or others employing a variety of digital 
environments and media; Communicate information and ideas effectively to multiple audiences using a variety 
of media and formats; Develop cultural understanding and global awareness by engaging with learners of other 
cultures; Contribute to project teams to produce original works or solve problems. These performance indicators 
are related to the second standard, which was named communication and collaboration. The third factor is 
composed of the following performance indicators: Plan strategies to guide inquiry; Locate, organize, analyze, 
evaluate, synthesize, and ethically use information from a variety of sources and media; Evaluate and select 
information sources and digital tools based on the appropriateness to specific tasks; Process data and report 
results. These performance indicators are related to the third standard, which was named research and 
information fluency. The fourth factor is composed of the following performance indicators: Identify and define 
authentic problems and significant questions for investigation; Plan and manage activities to develop a solution 
or complete a project; Collect and analyze data to identify solutions and/or make informed decisions; Use 
multiple processes and diverse perspectives to explore alternative solution. These performance indicators are 
related to the fourth standard, which was named critical thinking, problem solving, and decision making. The 
fifth factor is composed of the following performance indicators: Advocate and practice safe, legal, and 
responsible use of information and technology; Exhibit a positive attitude toward using technology that supports 
collaboration, learning, and productivity; Demonstrate personal responsibility for lifelong learning; Exhibit 
leadership for digital citizenship. These performance indicators are related to the fifth standard, which was 
named digital citizenship. The sixth factor is composed of the following performance indicators: Understand and 
use technology systems; Select and use applications effectively and productively; Troubleshoot systems and 
applications; Transfer current knowledge to learning of new technologies. These performance indicators are 
related to the sixth standard, which was named technology operations and concepts.  
 
Table 3 represents portion of each factor from the total common variance. As one may observe that about 71.2% 
percent of total common variance explained by these (6) factors.   
 

Table 3: Factor analysis of performance indicators of ISTE standards for students 

Factor name Eigen value Explained common  
variance by factor 

Creativity and innovation 4.15 20.39% 
Communication and collaboration 3.29 15.46% 
Research and information fluency 2.65 12.19% 

Critical thinking, problem solving, and decision making 2.46 11.24% 
Digital citizenship 1.53 6.22% 

Technology operations and concepts 1.18 5.68% 
 
In both questionnaires, a five–point Likert scale was used to identify the degree of implementing these standards 
in the colleges of technical education in Gaza Strip. 
The Likert Scaling Technique  
 

Table 4: The value of Likert scale (Five-point scale) 
Responses Ranks  

Degree of implementation 
very high  5 

high  4 
Medium  3 

Low  2 
Very low 1 

  
Collected data was analyzed depending on SPSS program by using the following statistical methods and 
techniques of analysis: Means, standard deviations and percentages; Kruskal-Wallis test; One-way analysis of 
variance; and Scheffe test. 
 The weighted average is used to represent the following criterion: 
 

Table 5: Weighted average and its performance level 
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Responses Weighted  
Average 

Percentage 
Degree of implementation 

very high  5≥WA>4.2 100≥WA>84% 
high  4.2≥WA>3.4 84%≥WA>68% 

Medium  3.4≥WA>2.6 68%≥WA>52% 
Low  2.6≥WA>1.8 52%≥WA>36% 

Very low 1.8≥WA≥1  36%≥WA≥20%  
 
FINDINGS   
To answer the first question, the researchers calculated the means, standard deviations, and the percentages of 
the responses of teachers to identify the degree of implementing each standard of ISTE standards for teachers 
and the five standards as a whole. Table 6 shows this. 
  

Table 6: Degree of implementing ISTE standards for teachers 
Standard  Means SD. Percentage 

Facilitate and inspire student learning and creativity 56.94 7.11 56.9% 
Design and develop digital age learning  

experiences and assessments 61.58 6.08 61.6% 

Model digital age work and learning 62.94 5.93 62.9% 
Promote and model digital citizenship  

and responsibility 57.47 7.55 57.5% 

Engage in professional growth and leadership 63.36 6.25 63.4% 
Total 60.86 6.42 60.9% 

Table 6 shows that implementing ISTE standards for teachers as a whole is 60.9%, while the degree of 
implementing the five standards separately is 56.9%, 61.6%, 62.9%, 57.5%, 63.4% respectively. These 
percentages are all located in the medium level set by the researchers previously, which ranges from 52% -68%. 
It is clear from these results the low degree of implementing ISTE standards for teachers in the colleges of 
technical education in Gaza Strip.   
 
To answer the second question, the researchers used Kruskal-Wallis test for differences in the mean scores of 
implementing ISTE standards for teachers due to college variable. Table 7 shows the result of this test. 
 

Table 7: Kruskal-Wallis test  
College No. Rank mean FD. Chi square 

UCST 17 20.53 

3 22.668* 
 

PTC 21 29.93 
GCTC 14 45.32 
UCAS 19 49.68 

                        * significant at p ≤ 0.01 
It is clear from table 7 that the value of chi square test is 22.668, which is statistically significant at p= 0.01, and 
this indicates that there are significant differences in the degree of implementing ISTE standards for teachers in 
the technical education colleges in Gaza Strip attributed to the variable of college. The value of the rank mean 
for the teachers of UCAS is greater than any other rank for teachers of the three other colleges. Therefore, the 
differences among the mean scores are in favor of teachers of UCAS.  
   
To answer the third question, the researchers calculated the means, standard deviations and the percentages of 
the responses of students to identify the degree of implementing each standard of ISTE standards for students 
and the six standards as a whole. Table 8 illustrates this. 
 
 

 
 

Table 8: Degree of implementing ISTE standards for students  

Standard Mean SD. Percentage  

Creativity and innovation 77.27 9.07 64.4%  
Communication and collaboration 80.33 7.52 66.9%  
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Research and information fluency 81.41 7.71 67.8%  
Critical thinking, problem solving, and decision making 76.30 9.10 63.6%  

Digital citizenship 80.15 8.77 66.8%  
Technology operations and concepts 72.08 7.95 60.1%  

Total 78.31 8.22 65.3%  
Table 8 shows that implementing ISTE standards for students as a whole is 65.3%, while the degree of 
implementing the six standards separately is 64.4%, 66.9%, 67.8%, 63.6%, 66.8, 60.1 respectively. These 
percentages are seen at medium level set by the researchers previously which ranges from 52%-68%. It is clear 
from these results the low degree of implementing ISTE standards for students in the colleges of technical 
education in Gaza Strip.   
 
To answer the fourth question, the researchers used one-way analysis of variance for differences in the mean 
scores of the implementing of ISTE standards for students due to college variable. Table 9 shows the result of 
this test.  

 
Table 9: One-way analysis of variance  

 Source of 
 variance 

Total of 
 squares FD. Mean of 

squares F. value 

Degree of 
implementing 

Between groups 1822.59 3 607.531 
7.770* In groups 14231.32 182 78.194 

Total 16053.91 185  
                * significant at p ≤ 0.01         
As shown in table 9 the value of (F) is statistically significant at p= 0.01, and this indicates that there are 
significant differences in the degree of implementing ISTE standards for students due to the college variable. To 
identify the significant bilateral differences between groups (the four colleges of technical education) in the 
degree of implementing ISTE standards for students, Scheffe test was used to make post comparisons. Table 10 
illustrates this.  
 

Table 10: Results of Scheffe test of post comparisons due to college variable 
College1 College2 Difference between means Sig. level  

GCTC 
PTC 6.26080*  0.000 

UCST 3.63349  0.355  
UCAS 4.42368 0.107  

UCST 
PTC  2.63130 0.546  

UCAS 0.79018 0.958  
GCTC -3.63349  0.355  

UCAS 
PTC 1.84712 0.794  

UCST - 0.79018  0.958  
GCTC - 4.42368 0.107  

                            * significant at p ≤ 0.01       
It is clear from table 10 that there is a statistically significant difference at p=0.01 in the degree of implementing 
ISTE standards for students between GCTC and the PTC, in favor of the GCTC student.      
 
DISCUSSION 
The present study aimed at identifying the degree of implementing ISTE standards for teachers and students in 
technical education colleges in Gaza Strip. 
 
In regard to the first question, the results showed a low degree of implementing ISTE standards for teachers in 
technical education colleges in Gaza Strip. This result agreed with those of Chinien (2003), Al-shihry (2005), 
Abu Swawin & Abdel-Jawad (2009), Al-saif (2009), and Abu Jasser (2012), while differed with those of Virtič 
(2009), and Yasaka and Alias (2015). This result could be attributed to the lack of attention on the part of the top 
management in these colleges toward educational technology issues in general and e-learning in particular. 
Meeting these standards requires these colleges to provide more hardware and software equipment related to 
virtual learning environments and contemporary digital tools. These educational institutions and their teachers 
also lacked continuous development of professional practices needed by the teachers in terms of design and 
development of learning experiences, which are based on the integration between the digital tools and resources 
on one hand, and using creative teaching skills for the construction of information among students in virtual and 
face-to-face environments on other hand. Besides, the speed of technological developments in the field of ICT 
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make it difficult for teachers to keep up with them, as some may create a state of reluctance to follow modern 
scientific studies and research related to the effective teaching through virtual learning environments.  
 
In regard to the second question, the results showed that there are statistically significant differences at p=0.01 in 
the degree of implementing ISTE standards for teachers in technical education colleges in Gaza Strip due to the 
college variable, and in favor of the UCAS teachers. This result may be attributed to the fact that UCAS has 
educational facilities and equipment more than any other technical college in Gaza Strip. It is the most prominent 
technical colleges that interested of blending learning which combines between classroom teaching and virtual 
learning, it has been recruiting learning management system (Moodle) efficiently for more than ten years. It has 
also a specialized technical staff that provides teachers with an acceptable level of services and advices they need 
in the development of teaching performance through digital media and virtual learning environments. 
Furthermore, UCAS requires the teacher to work with to have the necessary competence for effective teaching 
based on the employment of different information resources.  
 
In regard to the third question, the results showed a low degree of implementing ISTE standards for students in 
the colleges of technical education in Gaza Strip. This result agreed with those of Chinien (2003), and Hinnawi 
(2010), while differed with those of Virtič (2009), and Yasaka and Alias (2015). It is intuitively that the low 
degree of implementing ISTE standards for teachers negatively effect in the degree of implementing ISTE 
standards for students in technical education colleges. This result also may be attributed to these standards which 
are, in fact, new international standards that require a relatively long time to become part of the technological 
culture of students in technical educational institutions. On the other hand, the technical education students are 
often low achievers in the secondary school certificate, which in turn makes us wonder about the seriousness of 
these students in understanding digital technology systems let alone employing them productively and 
effectively in the learning process. 
 
In regard to the fourth question, the results showed that there are statistically significant differences at p=0.01 in 
the degree of implementing ISTE standards for students in technical education colleges attributed to the college 
variable, and in favor of the GCTC students. This result is attributed to the fact that the GCTC is an institute run 
by International Relief and Works Agency, which has a privileged teaching staff that receive annually many 
international training courses in different educational areas notably in the educational technology field. Besides, 
there are also sufficient and modern educational facilities and equipment at the college, and it has a highly 
experienced and disciplined administrative body. These factors, no doubt, have a significant impact on attracting 
high school students with higher academic and intellectual levels. These factors also contribute to the 
development of students' competencies in the field of knowledge construction, and the recruitment of 
information resources and digital tools productively and effectively in the learning process.   
      
CONCLUSION AND RECOMMENDATION 
The findings of this study showed a low degree of implementing ISTE standards for teachers in colleges of 
technical education in Gaza Strip. Besides, there are statistically significant differences between those teachers in 
the degree of implementing ISTE standards attributed to the college variable, and in favor of the UCAS teachers. 
The findings also showed a low degree of implementing ISTE standards for students in colleges of technical 
education in Gaza Strip. Besides, there are statistically significant differences between those students in the 
degree of implementing ISTE standards attributed to the college variable, and in favor of the GCTC students. In 
order to raise the degree of implementing ISTE standards for teachers and students, it is recommended to:  
• Hold scientific seminars and training courses for students and teachers in technical colleges to introduce 

ISTE standards, and encourage and motivate teachers and students to embrace these standards. 
• Integrate ISTE standards in pre-service academic preparation programs for teachers of technical education. 
• Provide technical education colleges in Gaza Strip by appropriate infrastructure in ICT field to help students 

and teachers in implementing ISTE standards.  
• Enhance technical education teachers' awareness of the importance of utilizing digital tools and resources, 

and virtual learning environments in the design, development and evaluation of learning experiences in 
order to develop the students' specialized competencies to the utmost level. 

• Work on the development of teacher professional practice and lifelong learning constantly. 
• Conduct ongoing evaluation for programs and courses in technical education in the light of ISTE standards, 

and the rapid and extensive development of the digital information and technology.  
• Study the obstacles and problems facing the application of ISTE standards in various technical disciplines. 
• study the views and opinions of the leaders of technical education colleges about the extent of implementing 

ISTE standards in their colleges. 
• Study the implementation of ISTE standards in academic programs, schools and universities in general. 
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LIMITATIONS OF THE STUDY 
The findings of this study are constrained by some limitations, which similar studies in future should address. 
First, the current study only focused on the engineering disciplines, so it cannot be generalized the findings to all 
technical education disciplines. Second, the current study was conducted in Gaza Strip, which represents the 
southern provinces in Palestine, so it cannot be generalized the findings to the northern provinces. Third, to get 
more accurate and credible findings, it is required further research and investigation about the skills of graduates 
and the extent of their implementation of these standards in the labor market. Fifth, many students and teachers 
did not respond to the questionnaire, therefore, it is preferred in future studies to expand the sample to get more 
accurate findings.  
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ABSTRACT 
The aim of this study is to examine the effects of computer assisted instruction materials on approximate number 
skills of students with mathematics learning difficulties. The study was carried out with pretest-posttest quasi 
experimental method with a single subject. The participants of the study consist of a girl and two boys who 
attend 3rd grade at elementary school. The contents of the computer-aided instruction materials which have been 
designed consist of counting skills, place value concepts and addition subjects which are related to mathematics 
lesson’s learning outcomes of 1st and 2nd grades of primary school. With the materials prepared, participants 
were given 75 lessons of individual instruction during five weeks, each weekdays and approximately 20-30 
minutes a day.  Dyscalculia screening tool and Panamath program were used as data collection tools. Panamath 
program calculates test response time, the percentage of accuracy and weber fraction data of participants. In the 
dot counting and comparison symbolic tests of DST, response time tests and number of correct answers of the 
participants were calculated, while mean absolute error were calculated in the mental number line tests. The 
findings of the study indicate that the approximate skills of the participants have developed and there has been 
significant increase in their speed of answering.  
 
INTRODUCTION 
Mathematics is a complex course which includes different domains like arithmetic, arithmetic problem solving, 
statistics, geometry, algebra, probability, and calculus.  This condition means that variety of basic abilities 
related to sense of quantity, symbolic decoding, memory, visual-spatial capacity, and logics must be mobilized. 
Students who have difficulties with any of these abilities or in their coordination can experience mathematics 
learning disability (MLD) (Karagiannakis, Baccaglini-Frank, & Papadatos, 2014). 
 
MLD / Dyscalculia is a term widely used to describe deficits in math skills associated with arithmetic and 
arithmetic problem solving (Karagiannakis et al., 2014). Such expressions like arithmetic learning disability/ 
difficulties, calculation disorientation, deficits in mathematics-arithmetic and specific learning disorder in 
arithmetic are different names used for the difficulties encountered in mathematics.  However, MLD can be 
preferred due to the existence of difficulty and different causes of difficulty (Gersten, Jordan, & Flojo, 2005). In 
this study dyscalculia and MLD expression were used in place of each other.  While Piazza and et all (2010) 
define MLD as deficits in possessing inabilities for the acquisition of mathematical knowledge and skills, von 
Aster & Shalev (2007) cite that developmental dyscalculia is a specific learning disability which affects the 
normal acquisition of mathematical skills and genetic, neurobiological, and epidemiological evidence related to 
dyscalculia like the other specific learning disabilities indicate that dyscalculia is a brain-based disorder. 
Kauffman and colleagues (2013) described primary mathematics learning difficulties as heterogeneous disorder 
resulting from individual deficits at behavioural, cognitive, neuropsychological and neuronal levels. 
     
The Causes of Mathematical Learning Difficulties  
Although the reasons for MLD are still not known very well and the discussions are still continuing (Käser et al., 
2013; Michaelson, 2007; Olkun, Altun, Cangöz, Gelbal, & Sucuoğlu, 2012), there are some hypotheses put 
forward and grouped under two titles. One of these hypotheses is the domain-specific deficitd and the other one 
is domain-general deficitd (Berch & Mazzocco, 2007; Henik, Rubinsten, & Ashkenazi, 2011; Passolunghi & 
Lanfranchi, 2012; Vanbinst, Ghesquiere, & De Smedt, 2014).  
 
In domain-specific deficit hypothesis, it is asserted that problems occurring in numerical abilities given to the 
human beings at birth which are also called number sense by Dehaene (2011), number module by  Butterworth 
(2000) and  core knowledge of number by Spelke and Kinzler (2007) cause MLD. It is argued that this  core 
knowledge of number consists of two sub-systems (Carey, 2001; Feigenson, Dehaene, & Spelke, 2004). One of 
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these two sub-systems is approximate number system (ANS) which subserves the  estimation of the number of  
items in a set and the other one is exact number system(Izard, Pica, Spelke, & Dehaene, 2008; Olkun et al., 
2012)  or object tracking system (OTS) (Karagiannakis et al., 2014) which helps to determine the precise number 
of numerosities. 
 
Approximate number skill is a skill used  to estimate numerical quantities greater  than four or when two 
numerosities are compared, it is used to identify which one is greater or smaller.  It was determined  that infants 
could perceive numerosities  three hours after they were born (Izard, Sann, Spelke, & Streri, 2009).  Moreover,  
the findings revealed that the differences in unlearned approximate number sense were related to the differences 
in mathematics achievement (Halberda, Mazzocco, & Feigenson, 2008), and numerical discrimination of 
individuals with MLD is much more problematic than their peers (Piazza et al., 2010).  
 
Weber fraction is used as a measure for the determination of approximate number system.  Weber fraction is a 
ratio which developed from the performance of two quantities that will be discriminated (Dehaene, 2003; 
Holden, Francisco, Zhang, Baric, & Tommerdahl, 2011). Figure 1 presents examples of different Weber fraction 
values. Numerical discrimination / numerical acuity is defined as an ability to discriminate between larger or 
smaller quantities when comparing them. It was determined that numerical discrimination/numerical acuity  
developed with increasing age, education and environmental factors (Halberda & Feigenson, 2008). It was 
reported that before their first birthday, infants’ numerical discrimination/numerical acuity  developed from the 
ratio of 1:2 to 2:3  ratio (Lipton & Spelke, 2003).  It was found that infants at the age of 3-4 could discriminate 
numerosities by  the  ratio of  3/4 (Lipton & Spelke, 2003) and this ratio decreased to a value such as 7/8 in their 
20s (Piazza et al., 2010).  
 
Exact number system/object tracking system, one of the components of core knowledge of numbers, enables 
subitizing which is defined as the ability to ‘see’ a small amount of objects (maximum 4 objects) and know how 
many there are without counting, counting, and mental calculation. Kaufmann and colleagues (1949; as cited in 
(Desoete, Roeyers, & De Clercq, 2004)  was defined the ability of subitizing as rapid (40-100 ms/item), accurate, 
and reliable judgments of numbers performed for small number of items.  Clements (1999) states that there are 
two kinds of subitizing: perceptual and conceptual.  Perceptual subitizing is close to the original definition of 
subitizing and one can state how many without counting or using mathematical operations.  For example,  
Clements (1999) cites that a child without any learned mathematical knowledge can subitize “3 items” 
perceptually.   Similarly, Clements states that conceptual subitizing has an advanced-organizing role in counting. 
For example, Clements argues that people recognize the eight-dot domino without counting it because they see it 
as a composite of parts and as a whole. They see the eight-dot domino as composed of two groups of four and as 
one eight. 
 
Young children use perceptual subitizig  to build their initial ideas of  counting and cardinality  (Celements, 
1999). From this aspect, it can be stated that perceptual subitizing is thought to be the basis for conceptual 
subitizing.  Thus, Olkun and Özdem (2015) found that conceptual subitizing implementations increased 
calculation performance of students with low math performance. In addition to this, it was stated that  individuals 
with MLD were slower in subitizing tasks and showed deficits in subitizing, in comparison to their 
peers(Landerl, Bevan, & Butterworth, 2004). 
 
The findings obtained on cognitive functions which affect mathematics performance like intelligence, language 
skills, working memory, executive functions, attentional control, semantic memory, and data processing speed 
revealed domain-general cognitive deficit hypothesis (Andersson & Östergren, 2012; Östergren, 2013). This 
hypothesis argues that the vulnerabilities in one or more cognitive functions given above cause mathematical 
learning disability.  
 
Despite many studies conducted about the hypotheses put forward for the reasons for  MLD, very few things are 
still known about which domains of mathematical cognition affect each other, which ones function together or 
alone and how these domains affect learning (Fuchs et al., 2010).  
 
Computer-assisted instruction of students with MLD  
With the developments in technology and research carried out in special education, the researchers who want to 
make contribution to the learning abilities of students with MLD went through the effort of using technology 
within the framework of mathematics curriculum. (Amiripour, Bijan-zadeh, Pezeshki, and Najafi, 2010). 
Maccini, Gagnon and  Hughes (2002) state that technology-based interventions hold great promise for the 
educational development and growth of students with MLD and today technology has become a very important 
tool with lots of potentials helping students with MLD than ever before.  Virtual environment provides an 
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opportunity for students to connect their opinions, emotions, and actions and also makes contributions to 
students’ motivation for learning and cognitive development (de Castro, Bissaco, Panccioni, Rodrigues, & 
Domingues, 2014).  
 
The research studies carried out on the improvement  of elementary school mathematics point out that computer-
based training of  number sense (processing magnitudes  or locating numbers on the number line) and training of 
domain-general cognitive abilities (working memory) can promote mathematics achievement (Kuhn & Holling, 
2014).  
 
Many studies carried about students with MLD reveal that instructional  games  and activities and computer-
assisted instruction promote these students’ math performance and develop positive attitudes towards 
mathematics (de Castro et al., 2014; Desoete & Praet, 2013; Räsänen, Salminen, Wilson, Aunio, & Dehaene, 
2009; Wilson, Revkin, Cohen, Cohen, & Dehaene, 2006). 
 
This study seeks answers to the problem “what are the effects of computer-assisted instruction materials on 
approximate number skills of primary school 3rd grade students with dyscalculia?”  
 
METHOD 
Research Design  
One group pre-test post-test research design was selected to measure the effect of CAI stated in the problem 
statement of this study on the achievement of students with MLD. Single subject research model is a quasi-
experimental research design which interprets the findings related to one or a few subjects (McLaughlin and 
Mertens, 2004; Büyüköztürk, Çakmak, Akgün, Karadeniz, & Demirel, 2012). Because the subjects are not 
chosen via randomly, single subject studies are accepted as quasi-experimental.  
 
Participants 
The study group of the research consists of 3 students with MLD, 1 female and 2 males, going to two different 
elementary schools in Muş in 2015-2016 education year. The participants were chosen via multiple filtering 
design. In this model, teacher views, dyscalculia pre-assessment test, dyscalculia screening tool, student 
diagnostic form, and intelligence test were used as a filter.     
 
M1. He is nine years and nine months old and he looks calm and quiet. However, when he comes together with 
his friends, he can be considered as one of the naughtiest children in school.  He likes talking about his friends 
and events in his neighbourhood very much. He has got one sister and two brothers. He lives with his parents 
and siblings in a rented house.  There are two rooms in the house and their house is heated with a stove. His 
father works a minimum wage job and his mother is a housewife. M1 did not receive pre-school education. He 
continued his education in the same school and considering attendance, he did not play truant (total one month or 
more than a month) for  a long time according to the school records.  The data obtained from the interviews and 
observations carried out with   him and his family reveal that M1 is normal in every aspect regarding health.  M1 
does not have any problems with hearing and seeing and he did not have an illness which would affect him for a 
long time.  
 
F1. F1 is nine years and five months old. She looks older than her peers and she is social and friendly. She lives 
in their own house with her parents and two sisters aged 12 and 14. Their house is heated with a stove and she 
does not have a room of her own. Her father is a chef in a restaurant and her mother is a housewife. F1 did not 
receive pre-school education and when she was in the second grade, she changed her school and went to another 
school located in the same city.  Considering attendance, she did not play truant (total one month or more than a 
month) for a long time. F1 does not have any problems with hearing and seeing. Moreover, she did not have any 
diseases that affected her for a long time. The data obtained from the interviews and observations carried out 
with   her and her family reveal that she is normal in every aspect regarding health.  
 
M2. He is nine years and two months old. He can be identified as someone who keeps aloof from his friends and 
he is reserved. He loves spending time with his tablet.  He reflects his interest in computers and computer games 
in his daily life talks.  M2 is the youngest of his three siblings and he is the only son of his family. His father is a 
high school graduate and his mother is a primary school graduate.  His father works as a construction foreman 
and his mother is a housewife. M2 lives with his parents and three sisters aged 14, 18, and 19 in their own house. 
M2 shares his room with his elder sister. The family state that they do not have financial difficulties. Because 
M2 is the youngest and the only son in the family, he is the family’s favourite. His father states that when 
compared to their other children, they take care of him more and his elder sisters constantly help him with his 
lessons so that he can be successful.   His father stated that although his son was successful in reading and 
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writing, he was not successful in mathematics and added that he could not understand why he was unsuccessful 
in mathematics.   The school records document that M2 did not receive pre-school education and he did not play 
truant when participating in his lessons (total one month and more than a month).  However, M2 was exposed to 
teacher change during his three year education. M2 does not have any problems with hearing and seeing and also 
he did not have any diseases that affected him for a long time. The data obtained from the interviews and 
observations carried out with him  and his family reveal that he is normal in every aspect considering health.  
 
Data Collection Tools  
Panamath. As seen in Figure 1, Panamath program (Halberda, Mazzocco and  Feigenson, 2008) involves tasks 
comparing whether there are more blue dots or yellow dots in flash. With these tasks students’ response time for 
approximate number system is measured over the variables of accuracy of their basic gut sense for numbers and 
Weber fraction.  The number of tasks assigned change according to the determined time and the difficulty level 
of tasks change considering the age.  Throughout the research, it was determined that the total time for Panamath 
test was 5 minutes.  An individual’s average scores obtained in this test is compared to the group average scores 
( below10% and above 90%) obtained from their peers.  
 

 
Figure 1. Panamath item examples (Halberda, Mazzocco and Feigenson, 2008) 

 
Dyscalculia screening tool (DST).Mental Number Line Test, one of the sub-tests of DST developed within a 
research project funded by Scientific and Technological Research council of Turkey (TUBITAK No: 111K54 by 
Olkun and colleagues (2012) was used. The mean absolute error for the data obtained from the mental number 
line estimation was calculated.  The absolute value was taken for the response given by the individuals for each 
item and the difference for the accurate response belonging to that item.  
For the reliability analysis of Mental Number Line Estimation, the data were collected from total 261 3rd grade 
elementary school students (130 males and 131 females) chosen randomly from the five elementary schools 
located in Muş.  The elementary school teachers were asked whether there was an inclusive student among the 
students chosen. In case there were inclusive students, they were excluded from the group; however, their test 
results were not used. The cronbach alpha values of the tests given in Table 1 were ,72 - ,85 - ,87, respectively.  
 

Table 1:DST Tests’ Reliability Measurements 

 
The content and functions of Mental Number Line (MNL), one of the sub-tests  of DST were given below.  
 
Mental Number Line: In this test the individuals are asked to indicate the position of numbers on number lines 
between the range of 0-10, 0-100, and 0-1000 approximately and the number lines are on the tablets and a line 

 Madde Sayısı Cronbach Alpha 

MNL-1 
9 ,72 

MNL-2 
24 ,85 

MNL-3 25 ,87 
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which could be manipulated appears on the number line when clicked.  The position of total 58 numbers, 9 
numbers within the range of 0-10, 24 numbers within the range of 0-100, and 25 numbers within the range of 1-
1000 are estimated.  
 
Data Analysis  
The data were collected via Panamath, DST, and achievement tests. Panamath generates two output files after 
the test: a pdf file for the user and an excel file. The “Summary” section of the XLS file where the data were 
summarized contains response time data calculated for an individual, percent accuracy, and Weber fractions. 
DST does not present final data as is generated by Panamath. Thus, personal information stored on the tablets 
was organized in an XLS file by the researcher. Mean absolute error was calculated in Mental Number Line 
tests.    
 
Implementation Process  
Dyscalculia Pre-Assessment Test used for identifying the participants was also administered to assess the 
participants’ mathematics levels. When the students’ forms were examined, it was found that these students had 
problems with adding two one digit numbers and answering questions about place value concepts like ones and 
tens. Because of that, the materials were developed considering the 1st and 2nd grade mathematics course learning 
outcomes. In computer assisted instruction materials, first counting skills, concept of place value, and addition 
was taught respectively at 1st grade level and then at the 2nd grade level counting skills, concept of place value, 
and addition were taught. The implementation was carried out in a primary school located in a city in the east of 
Turkey.  The study lasted five weeks, five days a week and between 20 and 30 minutes on average and the 
computer assisted instruction was given individually. The Materials was completed with a three-month study.  
Before the implementation started, materials were evaluated by the experts and testing study was conducted.  
The content was composed by the researchers and expert support was received for its design.  
 
The program consisted of three sections: material home page, (home page) and the related content page or pages. 
After pushing the enter key, students will see the menu bar.  The menu page includes the following subjects:  
Under the main heading “Mathematics Begins with Counting” designed for counting skills are “Hundred Cards, 
Which one has got more? And Going for Hundred”, under the main heading “Numbers Increase Digit by Digit” 
developed for teaching digit concept are “ Make it tens!, Numbers with Cubes”, and considering the addition, 
under the main heading “Let’s Get Together and Increase” is “ How many? What is the carried value? All the 
activities in the materials were dubbed. Moreover, with starting of the material, background music specially 
prepared plays.  Home page and menu page screen shot belonging to   the materials are given below:  
 

Figure 2. Course materials’ home page and menu page screen shot 
 
The implementation was carried out in six sessions. The first three sessions were about 1st grade mathematics 
course objectives and the last three sessions included 2nd grade mathematics course objectives.  The sessions 
were explained in detail below.  
 
1st Session. In this sessions the following 1st grade mathematics course objectives “The student identifies the 
number of items in a group which has less than 10 items and writes out the number in words (letters)/ using 
figures “and “The student matches the items one-to-one included in two groups less than 10 and compares the 
number of items in the groups” were considered and a four-day training was held with the materials designed. 
While developing the material,” such neuroscientific findings as triple coding, approximate number skill, exact 
number skill, distance effect, distance/ size effect, and working memory were benefited from. In the session, key 
concepts like “more, less, and matching” were included. In the material “Which one has got more?” developed 
for counting skills, firstly, points in different colours are counted.  Then, the number of the points is written out 
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in words (letters) and using figures and the answers are controlled.  If the answer is wrong, the window opens 
and the statement “Wrong answer, please try again” occurs vocally.  When the student answers the question 
correctly, he moves on to the next window and he is asked to count the points in another colour.  After this step, 
he is asked which points in different colours are many or few. The points occur on the screen for two seconds  
and then disappear. The question is answered by clicking on the colourful buttons appearing on the screen 
consecutively.  There are total 12 activities in the material which involve the process explained. In the first six 
activities, the question “Which one has got more?” is asked and in the last six activities the question “which one 
has fewer” is asked. The screen shot of the material called “Which one has got more?” is presented below.  

Figure 3. “The screen shot of the material called “Which one has got more? 
 
2nd Session. In this sessions the following 1st grade mathematics course objectives “the student shows a group of 
quantity of items between 10 and 20 by separating them into ones and tens, he writes out the number in figures 
and reads it which corresponds to these items” were considered and a four-day training was given  with the 
materials designed. While preparing the material,” such neuroscientific findings as triple coding, approximate 
number skill, and working memory were used. In the sessions such key concepts as “ones, tens, units digit, tens 
digit were included. In the course material “Make it Tens” developed for place value, students are asked to write 
out the number of the different items between 10 and 20 in letters and figures. When the student answers it 
correctly, a new window opens and the student is asked to drag the items into the ones and tens boxes and leave 
them there. When this process finishes, the student pushes the continue button and another section in which he 
can enter the number of the ones and tens.  When the student enters it correctly or wrongly, an animated window 
opens and gives explanation about the process.  There are total 10 activities which are independent of each other. 
The screen shot of the material called “Make it Tens” was given below.  

 

Figure 4. “The screen shot of the material called “Make it Tens” 
 
3rd Session. In this session considering the 1st grade mathematics course objectives “the student finds the sum of 
two natural numbers whose sum is 10, writes it as a mathematical statement and shows it with a model” and “the 
student finds the sum of two natural numbers whose sum is between 10 and 20, writes it as a mathematical 
statement and shows it with a model”, a four-day training was given with the materials designed. While 
preparing the material,” such neuroscientific findings as triple coding, number disorientation, and working 
memory were used. A candy making machine was designed in the material called “How many?” intended for 
addition.  When the candy making machine is clicked, the machine sways back and forth with a sound typical of 
machines and makes candies for the first bowl in designated numbers. While the candies fall into the bowl, the 
number of the candies appears in letters and figures just below the bowl. After this operation, the machine moves 
on to the second bowl automatically and when it is clicked, it produces candies and disappears. In addition to 
this, the student is asked how many candies the candy making machine has made.  The student enters the result 
in letters and figures.  If the answer is true or false, a new window opens and the next activity continues. The 
screen shot of the material called “How many?” was given below.  
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Figure 5. “The screen shot of the material called “How many?” 
 
4th Session. This session was designed considering the 2nd grade mathematics course objectives “the student 
compares two natural   numbers less than 100 and determines the relationship between them”, “the student lines 
up three numbers less than 100 from smaller to bigger or bigger to smaller “, “the student lines up four numbers 
less than 100 from smaller to bigger or bigger to smaller” and a four-day training was given with these teaching 
materials developed according to these objectives. While preparing the material, such neuroscientific findings as 
triple coding, approximate number skill, number disorientation, and working memory were utilized. In the 
session, key concepts like “bigger, smaller, the biggest, the smallest were included.  The teaching material called 
“Going for Hundred” consisting of two parts was developed for counting skills at the 2nd grade level. In the 
“Line up the Numbers” section, the students are asked to line up the numbers containing 10 items.  In “Smaller? 
Bigger?” section, the students are asked to line up two numbers in four items, three numbers in four items, and 
four numbers in the remaining four items from smaller to bigger or bigger to smaller. When the check answer 
buttons are pressed, the numbers are seen in-line on a ruler.  It draws attention that on each check answer page 
there are smaller and bigger symbols and ranking of numbers on the number line. The screen shot of the material 
called “Going for Hundred” was given below.  
 

Figure 6. “The screen shot of the material called “Going for Hundred” 
 
5th Session. In this session, a four-day training was offered with the teaching material which was developed 
considering the 2nd grade mathematics course objectives “the student separates a quantity with less than 100 
items into a set of ones and tens and writes and reads the number which correspond to them” and “ he names the 
digits of the natural numbers less than 100 and identifies the digit  value of the numbers”.  While developing the 
material, such neuroscientific findings as triple coding and working memory were utilized.  The key concepts 
such as “tens, ones, tens digit, units digit” were used. The student pushes the generate number button and the 
numbers smaller than a hundred appears on the screen randomly with the material “Numbers with Cubes” 
designed to teach place value concepts.  The student is asked to use the units and tens digits of the number and 
ones and tens blocks.  For the ones block he clicks the ones button and if enough numbers are exceeded, it is 
deleted with an eraser and the operation can be repeated. The same thing can be done with tens blocks. As the 
buttons are clicked, the numbers appear on the screen both as in letters and figures and they are also dubbed.  
The screen shot of the material called “Numbers with Cubes” was given below.  
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Figure  7. The screen shot of the material called “Numbers with Cubes” 
 
6th session. In this session, a five-day training was given for the teaching material developed  according to the  
primary school 2nd grade mathematics course objectives “the student does the addition of natural numbers 
without carrying (regrouping)” and including regrouping whose sums are 100 and he explains what regrouping 
means in addition with models”.  While developing the material, such neuroscientific findings as triple coding 
and working memory were utilized. The key concepts like addend, sum, and regrouping (carrying or 
borrowing)” were included. As shown in Figure 7 prepared for teaching of addition at the 2nd grade level, there 
are two generate number buttons in this material.  The numbers are generated randomly. First of all, because 
addition without regrouping will be performed, suitable numbers are generated with generate number buttons. 
Considering the figures of the number in the units digit and tens digit, the student is asked to click the (+) and (-) 
buttons in each section and add ones and tens blocks.  The operation is performed firstly with blocks. But, if 
addition with regrouping is performed, regrouping button is also used. The sum is written and “check the 
answer” button is clicked.  The screen shot of the material called “What is the carried value” was given below.  

 

Figure 8. The screen shot of the material called “What is the carried value” 
 

FINDINGS 
The findings obtained in this section via DST, Panamath software, and achievement tests were included 
considering the sub-problems of the study. The findings belonging to the participants were interpreted within the 
context of each problem.    
 
Findings Related to the Approximate Number Sense of Students with MLD  
In this section within the context of the sub-problem “What are the effects of computer assisted instruction 
materials on approximate number representations (sense) of students with MLD?”, the findings obtained from 
the Mental Number Line Estimation, one of the sub-tests of Panamath and DST, were included. The test results 
of F1, M1 and M2 were given, respectively.  
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Figure  9. The data belonging to F1’s response time and percent accuracy in Panamath test 

 
When Figure 9  is analysed, the data belonging to K1’s mean correct response time and percent accuracy 
obtained from 12 tests in the Panamath software are viewed. F1’s lowest percent accuracy is 85 % with  the 7th 
test and the highest percent accuracy is 95% with the 11th test. F1’s mean accuracy is 91%.  When test results are 
examined, it can be stated that percent accuracy has gradually increased.  
 
F1’s highest test with mean correct response time for each item is the 2nd test (1203ms) but the 11th test has the 
lowest mean response time as 677ms.  F1’s mean response time for 12 tests is 991 ms. When considered 
correlating it with the correct responses, it is viewed that there was a decrease with F1’s response time. 
Considering the Panamath data, while the mean response time for below 10% of nine-year old children is 1630 
ms, above 90% of students’ mean  response time is 1004. According to the Panamath data, F1’s mean response 
time is below that of 90% of the group’s mean response time.   
 

 
Figure 10. F1’s data of  Panamath test Weber fraction 

 
When Figure 10  is analyzed, 12 Weber fractions belonging to F1 in the Panamath software is are presented. F1 
got the highest Weber fraction value (0.25) in the 7th test and the lowest Weber fraction value (0,12) in the 11th 
test.  F1’s mean Weber fraction is 0,17 in 12 tests. It can be stated that when F1’s tests were compared, the 
values for the Weber fraction generally decreased,thus the acuity of number sense increased and the training had 
a positive effect on F1. The values F1 got regarding the Weber fraction can be compared to the 9-year-old 
children’s mean scores.  While the mean Weber fraction for the group below 10% is 0,48, the mean Weber 
fraction  for the group above 90% is 0,18. It was determined that F1’s mean Weber fraction was below that of 
the group above 90%.  
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Figure 11.  The data belonging to M1’s response time and percent accuracy in Panamath test 

 
When Figure 11 is examined, the data belonging to M1’s response time percentages and percent accuracy 
obtained from 12 tests in the Panamath software are viewed. M1’s lowest percent accuracy is 78 % with the 1st 
test and the highest percent accuracy is 90% obtained from the 11th test. It can be stated that percent accuracy has 
increased gradually. M1’s mean accuracy for the 12 tests is 85%.    
 
E1’s highest test with mean response time for each item in the Panamath test is the 2nd test (1203ms) but the 5th  
test has the lowest mean response time as 677ms.  M1’s mean response time for 12 tests is 773 ms. When 
considered correlating it with the correct responses, it is viewed that there was a decrease with M1’s response 
time. Regarding the Panamath data, while the mean response time for below 10% of  nine-year old children is 
1630 ms, above 90% of students’ mean response time is 1004. The Panamath data reveals that M1’s mean 
response time is lower than that of above 90% of the group’s mean response time.   
 

 
Figure 12.  M1’s data belonging to Panamath test Weber fraction 

 
Figure 12 presents the values of 12 tests for Weber fraction obtained from the Panamath software and belonging 
to M1. M1 got the highest Weber fraction value (0.36) in the 1st test and the lowest Weber fraction value (0,18) 
in the 11th test.  E1’s mean Weber fraction is 0,24 in  12 tests. It can be stated that when M1’s tests were 
compared, the values for the Weber fraction generally decreased thus the acuity of number sense increased and 
the training had a positive effect on M1. The values M1 got regarding the Weber fraction can be compared to the 
9-year-old children’s mean scores in the Panamath software application.  While the mean Weber fraction for the 
group below 10% is 0,48, the mean Weber fraction  for the group above 90% is 0,18 in the Panamath software. It 
was determined that M1’s mean Weber fraction was below that of the group above 10% and close to the mean 
Weber fraction of  the group above 90%.  
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Figure 13. The data belonging to M2’s response time and percent accuracy in Panamath test 

 
When Figure 15 is examined, the data belonging to M2’s response time percentages  and percent accuracy 
obtained from 12 tests in the Panamath software are considered.  M2’s  lowest percent accuracy is 88 % with  the 
1st,3rd, 5th and 6th tests and the highest percent accuracy is 95% in  the 7th test. It can be stated that percent 
accuracy has increased in general.  M2’s mean accuracy for the 12 tests is 90%.    
 
M2’s highest test with mean response time for each item in the Panamath test is the 1st test (956) but the 5th test 
has the lowest mean response time as 485 ms.  M2’s mean response time for 12 tests is 594 ms. When 
considered correlating it with the correct responses, it is viewed that M2’s response time decreased. Regarding 
the Panamath data, while the mean response time for below 10% of nine-year old children is 1630 ms, above 
90% of students’ mean response time is 1004. In comparison to the Panamath data,  it is found that M2’s mean 
response time is much lower than that of above 90% of the group’s mean response time.   

 
Figure 14. M2’s data belonging to Panamath test Weber fraction 

 
Considering Figure 14, 12 test values for Weber fraction obtained from the Panamath software and belonging to 
M2 are presented. M2 got the highest Weber fraction value (0.22) in the 5th test and the lowest Weber fraction 
value (0,12) in the 7th  test.  M2’s mean Weber fraction is 0,17 in 12 tests. It can be stated that when M2’s tests 
were compared, the values for the Weber fraction constantly decreased, thus the acuity of number sense 
increased and the training had a positive effect on M2. The values M2 got regarding the Weber fraction can be 
compared to the 9-year-old children’s mean scores in the Panamath software.  While the mean Weber fraction 
for the group below 10% is 0,48, the mean Weber fraction  for the group above 90% is 0,18 in the Panamath 
software. It was determined that M2’s mean Weber fraction was below that of the group above 90%.  
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Figure 15. F1’s data for mental number line estimation  (0-10) 

 
Figure 15 presents F1’s mean inaccurate estimates in MNL-1 test, one of the sub-tests of DST and including the 
task of locating the position of numbers on number line between the ranges of 0-10.  While F1 made the most 
inaccurate estimates with 3.1 in the 1st test, she made the fewest inaccurate estimates with 0,6 in the 12th test. The 
average for mean inaccurate estimates of F1 in 12 tests is 2,3.   F1’s MNL-1 test results reveal that the computer-
assisted instruction increased F1’s performance in estimating the position of number on the number line between 
the ranges of 0-10.  

 
Figure 16. F1’s data for mental number line estimation  (0-100) 

 
In Figure 16, F1’s mean inaccurate estimates in MNL-2 test, one of the sub-tests of DST and including the task 
of indicating the position of numbers on the number line between the ranges of 0-100 are given. While F1 made 
the most inaccurate estimates with 31.6 in the 7th test, she made the fewest inaccurate estimates with 11.9 in the 
11th and 12th tests. The average for mean inaccurate estimates of F1 in 12 tests is 23.68.   F1’s MNL-2 test results 
reveal that the computer-assisted instruction increased F1’s performance in estimating the position of number on 
the number line between the ranges of 0-100.  
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Figure 17. F1’s data for mental number line estimation  (0-1000) 

 
Figure 17 presents F1’s mean inaccurate estimates in MNL-3 test, one of the sub-tests of DST and including the 
task of indicating the position of numbers on the number line between the ranges of 0-1000.While F1 made the 
most inaccurate estimates with 398 in the 1st  test, she made the fewest inaccurate estimates with 243 in the 12th 
test. The average for mean inaccurate estimates of F1 in 12 tests is 315.   F1’s MNL-2 test results reveal that the 
computer-assisted instruction increased F1’s performance in estimating the position of number on the number 
line between the ranges of 0-1000.  
 

 
Figure 18. M1’s data for mental number line estimation  (0-10) 

 
Figure 18 presents E1’s mean inaccurate estimates in MNL –1 test, one of the sub-tests of DST and including the 
task of locating the position of numbers on number line between the ranges of 0-10.  M1 made the most 
inaccurate estimates with 1.2 in the 11th and 9th tests but he made the fewest inaccurate estimates with 0,7 in the 
4th and 11th  tests. The average for mean inaccurate estimates of M1 in 12 tests is 0.9.   It can be stated from M1’s 
MNL-1 test results that the computer-assisted instruction promoted M1’s performance in estimating the position 
of number on the number line between the ranges of 0-10.  
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Figure 19. M1’s data for mental number line estimation (0-100) 

 
Figure 19 presents M1’s mean inaccurate estimates in MNL –2 test, one of the sub-tests of DST and including 
the task of locating the position of numbers on number line between the ranges of 0-100.  The highest mean 
inaccurate estimates M1 made were30.6 in the 11th test and the lowest mean inaccurate estimates he made were 
6.7  in the 12th   test.  The average for mean inaccurate estimates of M1 in 12 tests is 20.4.    
 

 
Figure 20. M1’s data for mental number line estimation (0-1000) 

 
Figure 20 presents E1’s mean inaccurate estimates in MNL –3 test, one of the sub-tests of DST and including the 
task of locating the position of numbers on number line between the ranges of 0-1000.  The highest mean 
inaccurate estimates M1 made were 330 in the 10th test and the lowest mean inaccurate estimates he made were 
231  in the 7th   test.  The average for mean inaccurate estimates of M1 in 12 tests is 285.4.    
 
It can be stated from M1’s MNL-3 test results that the computer-assisted instruction increased M1’s achievement 
in estimating the position of number on the number line between the ranges of 0-1000.  
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Figure 21.  M2’s data for mental number line estimation (0-10) 

 
Figure 21 presents M2’s mean inaccurate estimates in MNL –1 test, one of the sub-tests of DST and including 
the task of locating the position of numbers on number line between the ranges of 0-10.  The highest mean 
inaccurate estimates M2 made were 1.6 in the 5th test and the lowest mean inaccurate estimates he made were 0.3 
in the 1st and 8th   tests.  The average for mean inaccurate estimates of M2 in 12 tests is 0.64.    
 
In addition to abnormal test results of M2, mean test scores demonstrate that there was not an increase in M2’s 
performance.   
 

 
Figure 22. M2’s data for mental number line estimation  (0-100) 

 
Figure 22 presents M2’s mean inaccurate estimates in MNL –2 test, one of the sub-tests of DST and including 
the task of locating the position of numbers on number line between the ranges of 0-100.  The highest mean 
inaccurate estimates M2 made were 35.3 in the 6th  test and the lowest mean inaccurate estimates he made were 
9.7  in the 12th test.   The average for mean inaccurate estimates of M2 in 12 tests is 20.    
 
It can be stated from M2’s MNL-2 test results that the computer-assisted instruction increased M2’s achievement 
in estimating the position of number on the number line between the ranges of 0-100.  
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Figure 23.  M2’s data for mental number line estimation  (0-1000) 

 
Figure 23 presents M2’s mean inaccurate estimates in MNL –3 test, one of the sub-tests of DST and including 
the task of locating the position of numbers on number line between the ranges of 0-1000.  The highest mean 
inaccurate estimates M2 made were 381 in the 5th  test and the lowest mean inaccurate estimates he made were 
169  in the 7th  test.   The average for mean inaccurate estimates of M2 in 12 tests is 269.25.   
  
It can be stated from M2’s MNL-2 test results that the computer-assisted instruction increased M2’s achievement 
in estimating the position of number on the number line between the ranges of 0-100. In addition to abnormal 
test results of M2, it is observed that M2 got scores below the beginner level in some tests.  
 
CONCLUSION, DISCUSSION, AND SUGGESTIONS 
This study examined the effect of computer assisted instruction materials on the number sense abilities of one 
female and two male students with MLD determined via using multiple filtering design. The study was carried 
out via single subject pre-test post-test, quasi-experimental research design.     
 
The data about number sense acuity were gathered via Panamath test and Mental number Line (MNL) test, one 
of the sub-tests of DST. The Panamath data of the participants reveal that participants’ Weber fraction values 
decreased and MNL test results exhibit that their mean absolute error decreased, therefore, their number sense 
acuity increased. Similarly, the findings related to exact number sense reveal that the speed of students with 
MLD increased in the dot counting and number comparison tests.  This condition supports that computer assisted 
individualized instruction has a positive effect on students’ number sense acuity. 
 
Many studies reveal that approximate number system is not independent of educational and cultural inventions 
(Gordon, 2004; Halberda ve Feigenson, 2008; Nys, Ventura, Fernandes, Querido, & Leybaert, 2013). Thus, 
Obersteiner, Reiss, and Ufer (2013) in their study examined  the effect of training intended for  enhancing first 
grade students’ basic number processing and arithmetic skills on their approximate mental number skills.  It was 
reported in the study that performance of the students with MLD improved with tasks related to the exact or 
approximate number sense.  The improved number sense acuity of students with MLD enables them to perform 
arithmetic  operations much more easily (Kucian et al., 2011; Obersteiner et al., 2013).  
 
It was determined that the differences in  unlearned approximate number sense was associated with the 
differences in math achievement (Halberda et al., 2008) and the numerical acuity of individuals with MLD was 
further problematic in comparison to their peers (Piazza et al., 2010) . Within this context, considering the 
findings obtained about approximate number sense and the literature, it can be stated that the activities consisting 
of comparing non-symbolic mumerosities in math courses in pre-school and in the first years of schooling, 
estimating numbers on a number line, and the distance effect in number comparison ( eg: is number 5 
numerically close to 8 or 3?) have a considerable  potential to increase the performance  of students with MLD.    
Moreover, the reflections of activities developed for approximate number abilities can be examined in the long 
term and via more groups participating in training.     
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ABSTRACT 
This study explored the impact of learner characteristics on the multi-dimensional construct of social presence as 
measured by the computer-mediated communication questionnaire. Using Multiple Analysis of Variance 
findings reveal that the number of online courses taken and computer-mediated communication experience 
significantly affect the dimensions of social presence. Findings confirm that significant effects were found to 
impact three of the four dimensions of social presence, however, no interaction effects for the independent 
variables were observed. Recommendations for the effective use of online learning recognize that interaction 
patterns need be structured and pre-course instructional activities be provided so novice learners can acquaint 
themselves with asynchronous and synchronous online learning environments. 
 
Keywords: online learning, social presence, learner characteristics, computer-mediated communication 
 
INTRODUCTION 
Part of the challenge in maintaining quality learning environments, is keeping pace with the plethora of social 
communication tools characteristic of the medium available that can facilitate social processes and authentic 
learning experiences (Dunlap & Lowenthal, 2009). To help understand social and interpersonal communication 
in an online learning environment the multi-dimensional and multi-layered construct of social presence was 
developed. Social presence has long attracted attention of those involved in computer-mediated communication 
(CMC) that is typified by collaborative learning environments. One of the primary objectives for online learning 
has been the creation of an environment where the learner is at ease and experiences comfort in their 
communications with others (i.e. social presence). This is viewed as desirable because evidence suggests that 
when learners experience a high degree of social presence they are more likely to engage their cognitive 
presence in higher order thinking (Garrison, Anderson, & Archer, 2000; Garrison, Cleveland-Innes, & Fung, 
2010); actively participate in online communications (Danchak, Walther, & Swan, 2001; Cui, Lockee, & Meng, 
2013); are less likely to drop out of their classes (Bowers & Kumar, 2015; Robb & Sutton, 2014); and are more 
satisfied with their learning experience (Gunawardena & Zittle, 1997; Moallem, 2015; So & Brush, 2008). As a 
result, social presence has come to be considered the critical affective component and is one of the more 
important constructs in determining the level of interaction and effectiveness of learning in an online 
environment (Borup, West, & Graham, 2012; Kim, Kwon, & Cho, 2011; McIssac & Gunawardena, 1996; Lobry 
de Bruyn, 2004; Mykota & Duncan, 2007; Mykota, 2015; Richardson & Swan, 2003).  
 
However, the persistence and motivation of students taking online courses can also be influenced by learner 
characteristics that include age and sex (Packham, Jones, Miller, & Thomas, 2004); one’s readiness for online 
learning (Smith, Murphy, & Mahoney, 2003); computer self-efficacy (Compeau & Higgins, 1995; Hayashi, 
Chen, Ryan, & Wu, 2004); the learner’s cognitive characteristics (i.e. learning style and metacognitive skills); 
and preference or need for social interaction within the learning environment (i.e. group work and class 
discussion; Miller & Miller, 2000).  
 
As education is a social event it is important to understand the relationship between social presence and learner 
characteristics. By improving the quality of student experiences and by engaging students as active participants 
in the learning experience the modernization of flexible and open higher education learning environments can be 
achieved. Therefore, the purpose of the present study is to determine how learner’s computer-mediated 
communication experience and number of online courses taken interact with the multi-dimensional 
characteristics of social presence as measured by the computer-mediated communication questionnaire (CMCQ; 
Tu, 2005). 
 
PEDAGOGY AND SOCIAL PRESENCE 
The genesis of social presence theory lies in the conceptualization from social psychology of immediacy (Weiner 
& Mehrabian, 1968) and intimacy (Argyle & Dean, 1965) surrounding face-to-face communication. In face-to-
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face communication, immediacy refers to the psychological distance between two speakers, whereas intimacy is 
the closeness obtained, verbally and non-verbally, among individuals and maintained by immediacy behaviours 
(Rettie, 2003). When applied to CMC, Short, Williams, and Christie (1976) defined social presence as the 
“degree of salience of the other person in the communication and the consequent salience of the interpersonal 
relationships” (p. 65).  
 
These earlier efforts in the development of social presence theory were specific to business and organizational 
environments focusing on CMC. Over time thinking changed on how we perceive interpersonal and social 
communication, which subsequently influenced social presence research. This re-conceptualization of social 
presence theory from a strictly technologically determined event to one that was co-determined by social and 
interpersonal interactions was, in part, a result of educational researchers exploring the effects of the construct in 
online learning. 
 
For example, Gunawardena (1995) in her study on social presence theory concluded that immediacy behaviours 
enhance and maintain social presence and that those who moderate CMC need to promote a sense of online 
community so that interaction in collaborative learning environments can occur. By so doing the degree to which 
an individual in an online learning environment is perceived as a real person is enhanced.   
 
In framing good pedagogical practices for online learning, Garrison et al. (2000) developed the community of 
inquiry model to recognize the transactional relationship between instructors and learners through the interaction 
of cognitive presence (of the learner), teaching presence (i.e. the structure and process), and social presence (i.e. 
affective interpersonal communication). According to Garrison et al. (2000), these elements, which define the 
community of inquiry model, are fundamental to a successful higher education learning experience. A key 
component in the model is the concept of social presence, which refers to the extent an individual, is able to 
present himself or herself emotionally and socially in an online environment as a real person. 
 
With increased attention being focused on social presence theory as applied to online learning various attempts 
at measuring the construct occurred. As a result, researchers began to test hypothesis on the effects of social 
presence in online learning environments. With these developments the interpretation of social presence theory 
and the differences in how it was being defined and operationalized became more apparent.   
 
In assessing social presence through the coding and analyzing of CMC text based transcripts three categories of 
communicative responses were identified by Rourke, Anderson, Garrison, and Archer (2001) that include 
affective indicators (i.e. values, beliefs, feelings, and emotions); cohesive indicators (i.e. group presence and 
commitment); and interactive indicators (i.e. attending in a socially meaningful way). Although Rourke et al. 
(2001) recognized that the coding and analyzing of CMC text based transcripts using the aforementioned 
indicators provided a measure of the density of social presence, they also believed future exploratory studies 
including factor analysis would aid in further defining the construct.  
 
Tu and McIssac (2002) elaborated on the construct by defining social presence as the “degree of feeling, 
perception, and reaction of being connected via CMC to another intellectual entity”(p.140). Tu (2005) 
incorporating social learning theory developed and validated (Tu & Yen; 2006; Yen & Tu, 2008) the computer-
mediated communication questionnaire (CMCQ). In the initial exploratory factor analysis validation study a 
four-factor solution comprised of Online Communication, Privacy, Social Context, and Interactivity factors were 
found to exist (Yen & Tu, 2004; Tu & Yen; 2006). Subsequently, a confirmatory factor analysis using structural 
equation modeling supported Tu and Yen’s (2006) previous findings that social presence was not a unitary 
construct and that the CMCQ (Tu, 2005) represented a multi-dimensional solution for the construct (Yen & Tu, 
2008).  
 
As illustrated by the aforementioned brief review, the understanding of what comprises effective affective 
communication has become more complex. As a result, social presence and its theoretical underpinnings have 
come to be understood as a multi-layered and multifaceted phenomenon with definitions tending to fall along a 
continuum making it difficult to aggregate findings to determine what is working and what is not (Kreijns, Van 
Acker, Vermeulen, Van Buuren, 2014; Lowenthal, 2010). These definitional ambiguities might seem superfluous, 
but the interaction between on-task and off-task social interactions within the cognitive, learning, and 
social/interpersonal dimensions are important to the understanding of how best to structure, develop, and 
facilitate online learning environments that engage and retain learners (Kreijns, Kirschner, & Vermeulen, 2013). 
 
Subsequent investigations with the CMCQ (Tu, 2005) have added insight into how to interpret the construct 
while adding to the extant research on the instrument and the effects of social presence on learners. In this 
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respect, differences in how individuals perceive and experience social presence in online learning environs have 
been found to exist. For example, differences in the format used (i.e. email, discussion, or chat), proficiency in 
online learning media environments (Tu & Yen, 2007), and learner characteristics (Mykota & Duncan, 2007) all 
impact the social presence of learners as measured by the CMCQ. While others report that social presence does 
not affect preference in choice between online learning and face-to-face group formats (Stein & Wanstreet, 
2003) and that gender is not a significant predictor of social presence (Tu et al., 2011).  
 
As previously alluded to four different aspects of social presence were found to occur when using the CMCQ 
(Tu, 2005) to measure the construct. These dimensions of social presence include Social Context, Privacy, 
Interactivity, and Online Communication and have been reported on through the conducting of an exploratory 
factor analysis (Tu & Yen, 2006) and confirmatory factor analysis (Yen & Tu, 2008; 2011).  
 
The Privacy factor relates to the confidentiality of the CMC medium both on a personal and technical level and 
includes the degree to which learners can express their personal stories and feelings in confidence. The feeling of 
privacy is associated to the learner’s perception psychologically that their communications within an online 
environmnet are confidential when they are intended to be so, whereas system privavcy is the extent to which the 
technological aspects of online communication are perceived as secure (Tu & Yen, 2006). The Social Context 
factor realtes to the ability of CMC users to build trusting and caring social relationships. With trusting 
relationships the degree of intimacy in the online environment can be enhanced with social relationships being 
developed. The Interactivity factor relates to one’s CMC skill set, which includes the immediacy of responses 
and comfort with the various communication styles used by others within the online learning environment. For 
example, informality in communication styles, familiarity with topics posed for discussion, and overall comfort 
level in discussing topics can all effect interactivity and the subsequent immediacy of the communicative intent 
(Tu & Yen, 2006). Whereas, the Online Communication factor refers to the ability of CMC users to express 
themselves through the medium such that the attributes of text based learning environments do not impede one’s 
ability to communicate socially. Online Communication is experienced through the use of asynchronous tools 
(i.e. email and discussion) and sychronous communication channels (i.e. chat or real time video) that allow 
learners to colloborate with one another (Stein & Wanstreet, 2003; Yen & Tu, 2008). In this sense, the Online 
Communication factor of social presence is more related to the attributes of the online learning environment.  
 
In assessing the underlying factors which comprise social presence as represented in the CMCQ (Tu, 2005), 
perception differences were found to exist such that the cultural backgrounds of learners influenced the Social 
Context, Privacy, and Interactivity domains while Online Communication was viewed as the least relevant 
component (Yen & Tu, 2011). As to why, possible contextual factors that include the cultural mindset of the 
learners and their communication patterns could have impacted perceptions of the different aspects of social 
presence reported (Yen & Tu, 2011).  
 
However, except for the aforementioned study there is a dearth of research on the multi-dimensional nature of 
social presence as measured by the CMCQ (Tu, 2005) and the impact on learner characteristics. To address this 
gap, the present study seeks to ascertain if learners’ self rated experience with computer-mediated 
communication and the number of online courses taken act independently or interact together thereby resulting 
in a significant effect on the dimensions of social presence that include Social Context, Privacy, Interactivity and 
Online Communication as measured by the CMCQ (Tu, 2005). 
 
METHODS 
The participant sample was derived from students enrolled in a graduate program offered at the University of 
Saskatchewan. The graduate program is comprised of nine online courses that are delivered over two years. 
Using convenience sampling, 273 students (90% response rate) enrolled in the program participated in the study 
by voluntarily completing the survey package that included a demographic and social presence questionnaire 
(CMCQ; Tu, 2005). The sentence stems on the CMCQ (Tu, 2005) were used to identify social presence in a text-
based system with the CMC tools email, discussion, and chat. The respondent was asked to complete the 
instrument on the basis of a five-point Likert scale converted to a numerical weighting ranging in options from 0 
(uncertain); 1 (strongly disagree); 2 (disagree); 3 (agree); and 4 (strongly agree). Previous findings of the score 
validity and score reliability (Yen & Tu, 2004) of the CMCQ confirmed a 12 item four-factor structure. This was 
further supported by a confirmatory factor analysis (Yen & Tu, 2008) and multi-group confirmatory factor 
analysis that determined the instrument was measuring the same construct across varying groups (Yen & Tu, 
2011). In all cases (Yen & Tu, 2004; Yen & Tu, 2008; Yen & Tu, 2011) the 12 item four-factor structure had 
moderately high factor loadings (i.e. >.32), which was deemed acceptable for retention (Comrey & Lee, 1992). 
Based on the previously reported findings it was deemed appropriate that the four-factor structure of social 
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presence, which includes the Privacy, Interactivity, Social Context, and Online Communication dimensions, was 
appropriate for inclusion in the present study. 

 
The frequency counts for the demographic variables sex, number of online courses taken, and self-rated 
computer-mediated communication experience are reported in Table 1. When examining the frequency counts, it 
was found that although sex was initially a variable considered having a potential impact it was excluded from 
further analysis because of the low number of males in the sample. For purposes of the present study, analysis 
was conducted using a 2 X 4 MANOVA with Number of Online Courses and Computer-Mediated 
Communication Experience as the fixed factors and total scores for the Privacy, Interactivity, Social Context, 
and Online Communication domains as the dependent variables. Accordingly, the study sought to explore what 
were the main effects of the fixed factors Number of Online Courses and Computer Mediated Communication 
Experience (i.e. the independent variables) on the dependent variables (i.e. Privacy, Interactivity, Social Context 
and Online Communication domains) and what were the interactions, if any, among the independent variables. 
 

Table 1. Frequency Demographics, N=273 
 Frequency Percent 
Sex   
   Male 20 7.3 
   Female 253 92.7 
CMC Experience  

Novice to Average 
Intermediate to Expert 

 
169 
104 

 
61.9 
38.1 

Number of Online Courses   
   1 course 109 39.9 
   2-3 courses 78 28.6 
  4 or more courses 86 31.5 

 
RESULTS 
Data was analyzed using SPSS Statistics Version 24. In conducting the analysis it was found that the MANOVA 
statistical assumptions were met. Box’s Test of Equality of Covariance Matrices was not significant (.848; 
p<.05) for the dependent variables indicating there was not a significant variation in the covariance matrices and 
there was not a violation of homoscedasticity. The test of group differences (i.e. Pillai’s Trace) was robust with 
the sample sizes equal between groups (Field, 2013). Levene’s Test of Equality of Error Variances (i.e. p<.05) 
was not significant on all four of the subscale scores for the Social Context (.549), Privacy (.972), Interactivity 
(.065), and Online Communication (.12) factors of the CMCQ. However, it should also be noted that the sample 
is skewed towards gender (i.e. females) and that although research on the construct social presence with the 
CMCQ has found that gender differences do not appear to exist (Tu et al., 2011) the results need be interpreted 
within this limitation. 
 
The results of the 2 X 4 MANOVA with CMC Experience and Number of Online Courses as the fixed factors 
(independent variables) and the four dependent variables Social Context, Privacy, Interactivity, and Online 
Communication are presented in Table 2. With the large group sizes and the observed power being >.7, it was 
deemed acceptable to set alpha at .1 for tests of significance (Stevens, 2012). For the multivariate analysis two 
significant effects occurred. Number of Online Courses had a significant effect on the dependent variables V 
= .064, F(8, 530) = 2.2, p = .026 and CMC Experience also had a significant effect on the dependent variables V 
= .032, F (4, 264) = 2.2, p = .068. In spite of this, there was not a statistically significant interaction effect 
between Number of Online Courses and CMC Experience on the combined dependent variables V = .037, F (8, 
530) = 1.24, p = .270. 
 

Table 2. Multivariate Analysis for Four Dependent Variables 
Source dƒ(num./denom.) F ratio Eta2 Power 
No. of Online 
Courses 
 

8,530 2.204* .032 .922 

CMC Experience 4,264 2.211* .032 .757 
 
No. of Online 
Courses x CMC 
Experience 

 
8,530 

 
1.238 

 
.019 

 
.702 

*p<.1 
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The univariate ANOVA results indicated that with Number of Online Courses as the independent variable the 
dependent variables Social Context F(2, 267) = 4.16, p = .017 and Online Communication F(2, 267) = 5.33, p 
= .005 were significant, while the dependent variables Interactivity F(2, 267) = .849, p = .429 and Privacy F(2, 
267) = 1.16, p = .315 were not. Correspondingly, the univariate ANOVA results indicated that with CMC 
Experience as the independent variable, the dependent variables Online Communication F(2, 267) = 2.32, p 
= .011 and Interactivity F(2, 267) = 4.81, p = .029 were significant while the dependent variables Social Context 
F(2, 267) = 3.73, p = .236 and Privacy F(2, 267) = .081, p = .776, were not. Additionally, there were no 
significant univariate effects for the dependent variables on the multivariate interaction.  
 
The univariate analysis of variance results are reported in Table 3. The observed means and standard deviations 
for Number of Online Courses and the dependent variables are displayed in Table 4. The observed means and 
standard deviations for CMC Experience and the dependent variables are displayed in Table 5. In all instances 
the means for the dependent variables are higher as function of greater CMC Experience. Furthermore, in most 
cases the means for the dependent variables increased as a function of number of classes taken with the 
exception of the Interactivity domain in which the means for 4 or more courses and 2 -3 courses were close to 
equivalency while the mean for 1 course was lower than both. 
 

Table 3. Univariate Analysis of Variance: F Ratios for Four Dependent Variables 
Measure No. of Online Courses 

 
MS (2,267) 

CMC Experience 
 

MS (1,267) 

No. of Online Courses x 
 CMC Experience 

MS (2,267) 
Social Context 
 

4.16* .797 1.453 

Privacy 
 

1.16 .081 1.618 

Online Communication 
 

5.331* 6.503* 1.257 

Interactivity .849 4.812* .261 
*p<.1 

 
Table 4. Observed Means and Standard Deviations for Number of Online Courses 

Variables  
1 Course 

n=112 

No. of Online Courses 
2-3 Courses 

n=78 

 
4 or More Courses 

n=86 
 
 
Social Context 
 

M 
 

8.107 
 

SD 
 

2.455 
 

M 
 

8.897 

SD 
 

2.921 

M 
 

9.035 

SD 
 

2.834 

Interactivity 7.369 2.022 
 

7.743 2.165 7.698 1.715 
 

Online Communication 
 
Privacy 

5.116 
 

4.541 

1.493 
 

2.713 

5.705 
 

5.103 

1.301 
 

2.771 

5.558 
 

4.569 

1.212 
 

2.716 
*p<.1 

 
Table 5. Observed Means and Standard Deviations for CMC Experience 

Variables Novice to Average 
n=171 

Intermediate to Expert 
n=105 

 
 
Social Context 
 

M 
 

8.526 
 

SD 
 

2.684 
 

M 
 

8.771 

SD 
 

2.826 

Interactivity 7.365 2.097 
 

7.924 1.714 

Online Communication 
 
Privacy 

5.2647 
 

4.659 

1.438 
 

2.773 

5.669 
 

4.791 

1.270 
 

2.677 
*p<.1 
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DISCUSSION 
The present study explored how the number of online courses taken and computer-mediated communication 
experience impacted the dimensions of social presence as measured by the CMCQ (Tu, 2005) and what if any 
interaction effects occurred between the independent variables (Number of Online Courses and CMC 
Experience) on the dependent variables Social Context, Privacy, Interactivity, and Online Communication (i.e. 
the dimensions of social presence). As would be expected, the mean scores for the dimensions of social presence 
increase as a function of number of online courses taken and the degree of computer-mediated communication 
experience an individual has. Although no interaction effects were found between the independent variables, 
significant effects were found for the independent variables on the dependent variables. 
 
Logically, it would be expected that learner’s with greater CMC experience would be more comfortable online 
and therefore more likely to engage in their learning environment as there is a familiarity with the medium and 
the technological determination of events. In the present study, it was found that these effects were most 
pronounced for the Interactivity and Online Communication domains. 
 
The Interactivity factor relates to one’s aptitude toward the computer-mediated medium which impacts the 
immediacy of responses. For example, this includes the ablity to accommodate differing communication styles 
while not being inhibited by unfamiliar discussion topics. Findings indicate that learner interactivity is greatest 
among those who have a high degree of CMC experience. Interactivity, however, was not found to have had a 
significant effect as based on Number of Online Courses taken. Although, those who had only enrolled in one 
course experienced less Interactivity, a significant effect was not found for the independent variable Number of 
Online Courses. What this implies then is that gains in CMC experience as it pertains to the Interactivity domain 
are not dependent in of themselves on the online learning environment rather they are developed within the 
various social interaction tools (i.e. email, blogs, discussion forums, facebook and twitter) that are available 
through computer-mediated communication and more broadly the Internet. In this respect, novice online students 
with limited computer-mediated communication experience need to be made aware of how interaction is 
structured for online learning. Therefore, instructors need to construct interaction patterns to overcome the 
inherent challenges of the medium. 
 
Findings also reveal that the Online Communication dimension of social presence was higher for those whom 
had more CMC Experience and lowest among those who had only taken one course. Online Communication is 
viewed as a technical proficiency attributable to the learner that is learnt both as a function of CMC Experience 
and Number of Online Courses Taken. Ease of communication is a skill set, which can be acquired through the 
Internet or other computer-mediated environs, then applied, and further developed in both synchronous and 
asynchronous learning environments. Accordingly, if educators desire learners to be highly collaborative in their 
professional practice, it is important that students are provided pre-course instructional activities necessary to 
embrace computer-mediated communication so as to ensure best practices in their course work.  
 
The Social Context domain was significantly impacted by the amount of course work undertaken but not by the 
degree of CMC experience a learner had acquired. Social Context refers to affective communication that 
develops over time and includes the feeling, emotion, and growth of trusting relationships one can experience in 
an online environment. It would appear then that Social Context is intrinsic to an online learning environment as 
it is fostered by the interactions that occur between online learners and instructors within a course. The 
informality and friendliness modeled by the instructor coupled with frequent interaction can sustain this process 
(Tu, 2002).  
 
The Social Context and Interactivity dimensions of social presence are also cultivated by instructors through 
their contribution to discussions, replying promptly to email, addressing students by their first names, and 
becoming acquainted with the posted biographies of students (Aragon, 2003). Informality in communication 
styles, familiarity with topics posed for discussion, and the overall comfort level in discussing topics can all 
effect the subsequent immediacy of the communicative intent (Tu & Yen, 2006).  
 
Social presence, more generally speaking, can be developed through instructional design strategies that include 
limiting enrolment (i.e. to a 30:1 ratio; Rovai, 2001) development of collaborative course assignments (Aragon, 
2003; Mykota, 2013, So & Brush, 2008; Yen & Tu, 2011) and enhanced media integration (Kim et al., 2011). 
What this implies is that development and support for faculty in delivery of online courses is needed. Therefore, 
by undertaking the aforementioned recommendations instructors, students, and course designers can overcome 
some of the inherent barriers to the creation of social presence. 
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LIMITATIONS 
The study is limited through the use of convenience sampling and the homogeneity of the sample as it relates to 
gender. In this respect, the interpretation and generalization of this study needs be understood within these 
limitations. 
 
CONCLUSION 
This study contributes to the knowledge and research on social presence through the applied measurement of the 
construct and its dimensions. Future research should continue to explore the construct social presence and its 
ensuing dimensions, as measured by the CMCQ (Tu, 2005), with varying samples and contexts. Additionally, 
qualitative phenomenological or grounded theory studies could be conducted to delve in-depth into the meaning 
of affective communication and its effect on the learner’s cognitive presence. In turn, a clearer conceptualization 
of what represents the dimensionality of social presence will enable researchers to test hypothesis and conduct 
comparative analysis of the construct. By focusing on the empirical validation of the dimensional framework 
evidenced based research practices in online learning environments can continue to be advanced. 
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ABSTRACT 
This study explores useful ways of using an instant messenger in a peer-tutoring environment when two students 
exchange their mother languages. Seven learners of Korean and seven Korean students learning English were 
paired randomly to conduct language exchange via an instant messenger, KakaoTalk. The pairs (five of male and 
female pair and two of same gender pair) were engaged in a one-hour session once a week for ten weeks, half an 
hour in Korean and half an hour in English. The meeting aimed to improve partner’s pronunciation, vocabulary 
and understanding of the cultures. The results of the exchange activities showed the positive impacts of language 
exchange for students.  
 
Keywords: Korean language, peer tutoring, instant messenger, KakaoTalk  
 
INTRODUCTION 
A central goal of modern approaches to language teaching, including communicative language teaching, task-
based learning, process approaches to writing and training in language learning strategies, is to enhance student 
autonomy and control over the language learning process (Warschauer, & Turbee 1996). Computer-Assisted 
Language Learning (CALL), which in its early days was dominated by "drill and kill" instructional programs, 
has also embraced this goal. New multimedia programs allow students more choice and flexibility in working 
with materials for their learning. Programs such as word processing and desk-top publishing do not attempt to 
deliver instruction but instead provide an instrument for students to express their thoughts and ideas. The most 
recent, and some believe revolutionary, application of the computer as an instrument for communication in the 
foreign language classroom is social networks. These networks take advantage of computer mediated 
communication (CMC) to bring together pairs and groups of students for collaborative learning projects in a 
single classroom or in various classrooms around the world” (Warschauer, & Turbee 1996). 
 
Instant Messaging (IM) and more generally ‘presence awareness’ is one of the fastest-growing applications in 
history, used increasingly by companies and learning organizations to bring together online populations.  There 
are now well over 200 million instant messaging users worldwide divided among the ‘big four’ messengers 
(AOL Instant Messenger, ICQ, MSN Messenger, Yahoo! Messenger), and it is believed that by 2004, 60 percent 
of real-time communication, including voice, text or call-and-response, will be driven by Instant Messaging 
technology (Eisenstadt, Komzak, & Dzbor, M., 2003). It was already being claimed that, at least in the UK, 
mobile technologies were “a familiar part of the lives of most teachers and students” (Facer, 2004, P. 1). Yet 
their integration into teaching and learning has been more gradual, as educators have sought to understand how 
best to use their tools to support various kinds of learning (Kukulska-Hulme & Shield 2007). 
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The interuniversity, collaborative experiments described at length in this article make full use of network 
communication and the instrumentality of computers, attributing a central position to goal- oriented activity in 
the teaching and learning paradigm. They constitute a powerful language learning model going well beyond the 
"chat line" stage on which many network experiments are based. While this type of casual exchange has its place, 
the continuing use of networks must anchor itself to redefined goals, priorities, and a unifying conception of 
what should transpire in the language classroom, thus creating an environment capable of fostering natural and 
productive language learning (Barson, Frommer, & Schwartz 1992). 
 
Recent research on Internet interest communities has suggested that they provide rich empirical grounds for 
exploring the varied forms of second language engagement, development, and socialization that are taking place 
via new information and communication technologies. Early explorations of CMC posited the emergence of 
netspeak (Crystal, 2001), or homogenized language varieties that developed in tandem with the use of online 
media such as email and Internet Relay Chat (IRC). However, more recent sociolinguistic research has focused 
on the wide range of new media practices that proliferate in distinct online contexts. In particular, such work has 
drawn attention to the ways that multiple languages and emergent discourse practices are used to construct 
relationships and establish social identities online (Androutsopoulos, 2006). The research reviewed in the 
following section addresses the ways that individuals use first language and second language proficiencies for 
the discursive construction of self and social relationships in a variety of Internet interest communities (Thome, 
Black, & Sykes, 2009). 
 
In school, work, social, and recreational settings, new media and communication technologies enable, and indeed 
require, participants to perform and modify presentations of individual and group identity, a dynamic that 
Thurlow and McKay (2003) have described as "the Internet as learning and lifestyle resource" (p. 98). The 
mercurial rise in digitally mediated communication has radically transformed everyday practices in the areas of 
relationship development and main tenance as well as information consumption and production. The primary 
objective of this study is to explore useful ways of using an instant messenger in a peer tutoring environment 
when two students exchange their mother languages. 
 
ROLES OF TECHNOLOGU IN LEARNING LANGAUGES 
Instant Messaging and Mobile communication 
Mobile learning is undergoing rapid evolution. Early generations of mobile learning projects tended to propose 
formally-designed activities, carefully crafted by educators and technologists, and using emerging technologies 
that were not yet widely accessible or well understood. Current widespread ownership of mobile and wireless 
devices means that learners are increasingly in a position to take the lead and engage in activities motivated by 
their personal needs and circumstances of use, including those arising from greater mobility and travel 
(Kukulska-Hulme, Traxler, & Pettit, 2007). 
 
Mobile phones are becoming more widely used in learning vocabulary, as is shown in a number of studies (Chen 
& Chung, 2008; Kennedy & Levy, 2008; Lu, 2008; Pincas, 2004; Stockwell, 2008; Stockwell, 2010; Thornton & 
Houser, 2005; Yamaguchi, 2005). In one study, Lu (2008) had students learn two sets of English vocabulary 
words either through mobile phones or by a paper-based format. Students who learned via SMS were found to 
understand more words than students presented with the paper-based tasks. Kennedy and Levy’s (2008) research 
investigated the acceptability of a pushed mode of mobile phone operation; these authors sent short messages 
containing known words and new words mixed together. They found that the students appreciated the experience 
of reviewing learnt information and that the students found the message content often useful or enjoyable. 
Butgereit and Botha (2009) described a system that allows language teachers to create spelling lists or 
vocabulary lists in English and Afrikaans. The system then generates a fun mobile phone application using 
multiple texts-to-speech engines to encourage African pupils to practice spelling the words. Cavus and Ibrahim 
(2009) developed a system to send technical English language words together with the meanings in the form of 
SMSs. Studies have also shown that MALL’s utility is not just limited to vocabulary learning; mobile phones 
can also be applied to other learning situations. Comas-Quinn and Mardomingo (2009) carried out a mobile 
learning project to engage learners in the creation of an online resource that focuses on a foreign culture. In their 
project, students used their mobile phones, digital cameras, and MP3 recorders to select and record samples of 
their encounters with foreign cultures; students then sent or uploaded these encounters to a cultural blog to be 
shared with other group members. Chang and Hsu (2011) developed a system to integrate an instant translation 
mode, an instant translation annotation mode, and an instant multi-user shared translation annotation function to 
support a synchronously intensive reading course in the normal classroom. The project was designed for 
personal digital assistants (PDAs), not really for mobile phones. Demouy and Kukulska-Hulme (2010) also 
reported on a project that allowed students to use iPods and MP3 players, as well as mobile phones, to practice 
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listening and speaking. They found that whilst project participants readily adopted the use of iPods and MP3 
players, the process of doing activities on mobile phones was deemed less satisfying. (Wang & Smith, 2013)  
 
Peer-to-Peer Networking and Exchanging 
Some language educators have recommended use of peer-to-peer (P2P) for sharing of teaching resources, though 
it has not been widely used for that purpose, due perhaps to the discrediting of the P2P process (through 
copyright infringements) and of P2P software (through intrusive adware and spyware). One interesting example, 
however, is the built-in P2P functionality of the Canadian LLEARN project for learning French (at the secondary 
school level). It is being used as part of the learning infrastructure to provide students a means to find and 
exchange resources. Peer-to-Peer networking is not new. Already a few years ago the advantages of Peer-to-
Peer networking have been recognized and thus investigations into these architectures were made [You93] 
[Sim91]. Others like e.g. [Met01] and [Wra94] define Peer-to-Peer networks as a collection of heterogeneous 
distributed resources which are connected by a network. Some attempts to describe Peer-to-Peer networks more 
extensively, than in just an application specific way, define Peer-to-Peer simply as the opposite of Client/Server 
architectures [Sin01] [Tho98]. 
 
However, from our point of view, the most distinctive difference between Client/Server networking and Peerto- 
Peer networking is the concept of an entity acting as a Servent, which is used in Peer-to-Peer networks. Servent 
is an artificial word which is derived from the first syllable of the term server (.Serv-.) and the second syllable of 
the term client (.-ent.). Thus this term Servent shall represent the capability of the nodes of a Peer-to-Peer 
network of acting at the same time as server as well as a client. This is completely different to Client/Server 
networks, within which the participating nodes can either act as a Server or act as a client but cannot embrace 
both capabilities (Schollmeier, R 2001). 
 
Collaborative Language Learning Using Social Network Service 
Vocabulary, alongside grammar, has been one of the traditional areas of focus in CALL (Levy, 1997). 
Vocabulary continues to attract attention because of the sheer size of the task for the learner, its obvious 
importance for students with varying goals and proficiency levels, and the inherent capabilities of the computer 
that are more attuned to dealing with the more discrete aspects of language learning. Not surprisingly, the range 
of technologies is broad and includes courseware (commercial and self-developed), online activities, dictionaries, 
corpora and concordancing, and computer-mediated communication (CMC) technologies (Stockwell, 2007). 
Almost a decade later Chun (2008) noted "technological advances in acoustic phonetic software have the 
potential to help learners improve their pronunciation and speaking competence but that sound pedagogically-
based feedback beyond simply displaying pitch curves is still lacking, yet essential" (p. 17; see also Engwall 8c 
Baiter, 2007).  
 
Culture may be conveyed through receptive and productive means. Simply accessing an L2 Web site can expose 
learners to numerous aspects of the target culture, and much knowledge may be acquired through reading, 
listening, and observing. Here, authentic materials play an especially important role because they are designed 
by native speakers for native speakers and, therefore, provide real data for any exploration of the L2 culture 
(Levy, 2009). Since the term mobile-assisted language learning (MALL) was first coined by Chinnery (2006), 
the use of mobile devices to support language learning has increased exponentially. Although, in general, MALL 
has been considered as a subset of both mobile learning and computer-assisted language learning, Kukulska-
Hulme and Shield (2008) note that MALL differs from CALL “in its use of personal, portable devices that 
enable new ways of learning, emphasizing continuity or spontaneity of access and interaction across different 
contexts of use” (p. 273). 
 
The literature summarizes the benefits of using MALL as follows. First, MALL enables students to more easily 
and more promptly access language learning materials and communicate with people at any time, from anywhere. 
Second, the nature of digital technology facilitates students’ participation in both collaborative and 
individualized language learning activities synchronously and/or asynchronously allowing rapid development of 
speaking, listening, reading, and writing, skills. Third, mobile technology provides various resources and tools 
for language learning that encourage learners to be more motivated, autonomous, situated (site-specific), and 
socially interactive Kim and Kwon (2012) (p. 35). Networked collaborative interaction (NCI) promotes lively 
exchanges by learners within a social context, a setting that facilitates the development of their communicative 
competence. The online tools most commonly used are e-mail, bulletin boards, and chat rooms. These tools 
create a socially and linguistically enriched environment for NCI (Lina, 2004).  
 
Inquiry into online communication spaces has been particularly useful for understanding the many shifts taking 
place in late modern communicative and compositional practices. Over a decade ago, the New London Group 
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(1996) put forth a manifesto that called for a broadening of traditional language-based approaches to literacy 
teaching and learning to acknowledge and accommodate emergent literacy practices catalyzed by "the 
multiplicity of communications channels and increasing cultural and linguistic diversity in the world today" 
(n.p.). According to the New London Group, the term hybridity denotes "the mechanisms of creativity and of 
culture-as-process particularly salient in contemporary society" (n.p.). Hybridizing (i.e., the process of taking 
existing linguistic, semiotic, and/or cultural materials and recombining them to create new meanings) is a 
particularly salient aspect of contemporary youth's participation in online affinity spaces (Gee, 2005). 
 
For example, a hybridized communicative practice common to online registers is the melding of textual and 
conversational styles in which users combine the conventions of print-based text with the linguistic and 
paralinguistic features of face-to-face conversation to create a new communicative mode that addresses the 
constraints of text-based media while taking advantage of the rapidity of electronic information exchange. Many 
modern technologies facilitate the hybridizing, or remixing, of available cultural materials by allowing users to 
easily combine, modify, and transform existing images, files, and texts. Lankshear and Knobel (2007) have 
described numerous cases of remixing literacy practices and made the following observations: Even the concept 
of "text" as understood in conventional print terms becomes a hazy concept when considering the enormous 
array of expressive media now available to everyday folk. Diverse practices of "remixing"? where a range of 
original materials are copied, cut, spliced, edited, reworked, and mixed into a new creation have become highly 
popular in part because of the quality of product it is possible for "ordinary people" to achieve, (p. 8) 
 
METHODOLOGY 
Participants and Procedure 
Seven learners of Korean from Boise State University (BSU) and seven Korean students learning English at 
BSU were paired randomly to conduct language exchange via KakaoTalk (Korean Instant Messenger). The 
seven learners of Korean language are undergraduate students who registered Korean 201, Fall 2016. The seven 
Korean students are the students who registered Intensive English Program at Boise State University, at Fall 
2016. The goal of the language exchange was to observe as a complement for the improvement of student’s 
pronunciation, vocabulary and understanding of the cultures. The pairs (five of male and female pair and two of 
same gender pair) were required to engage in a one-hour session once a week for ten weeks, half an hour in 
Korean and half an hour in English. The participants usually had language exchange session at the Student 
Union Building (SUB). Most of the participants prefer face-to-face instead of messaging each other, but all of 
participants prefer to use instant messenger as setting up their sessions.  
 
Following each language exchange session, each student was given two learning steps.   
 

Figure 1: 

 

 

 

 
 
Figure 1 is the method of pronunciation learning step that given participants to improve them for effective 
language learning. Participants ask and converse with partner expressions learned in class. 
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Figure 2: 

 

 

 

 
 
Figure 2 is the method of the vocabulary-learning step that helps participants improve their effective language 
learning. Participants ask the partners to pronounce the words that have learned in class and make participants 
repeat the words. 
 
However, all students did not follow those learning steps and did not even know that two learning steps existed. 
They had a meeting once or twice a week. One of the Korean learner’s partner said he could not contact with his 
partner anymore. Participants use instant messenger as setting up the learning sections. 
 
Data Collection 
The students from both sides were asked to complete the questionnaire for each language exchange session, and 
to write a journal of each session. They used KakaoTalk to set up for the next meeting. Most of students 
preferred a face-to-face meeting, instead of answering a question from KakaoTalk. A survey was collected twice 
a month. The first, second and third questionnaires had the same questions, nothing change. The first 
questionnaire was focused on what they learned from the language exchange meeting, how they felt about the 
meeting, is this meeting helpful for students or not, what is role for instant messenger, and any suggestions for 
improvement of this language exchange? The second questionnaire focused on what is the purpose of using 
instant messenger, and the learning steps that I gave to them was helpful or not. The major focus of the third 
questionnaire is the purpose of using instant messenger and is using instant messenger a great tool for improving 
language skills?  
 
RESULTS 
The findings of this survey is how they felt about this meeting, and was it helpful to improve language skills. 
The purpose of this question is to receive feedbacks from students about the meeting to find better improvement.  
All of the students responded that the language exchange sessions were helpful. 
 
1. Describe how you feel about the meeting and is this helpful to improve your language skills? 

S1: This meeting went well. We had not looked at the book in a while, so it felt like I recognized more 
when we went over it this week. Also, my partner seemed more confident in her understanding of the 
things she was to be tested on. 
S2: The meeting went well. We discussed our winter breaks and our plans for the semester. 
S3: This meeting was helpful. I have a better understanding of some of the topics that we do not discuss 
in class.  
S4: I believe this meeting was helpful, because we were able to get used to each other and discuss 
topics that we don’t talk about in class.  

The first question shows that they all enjoyed having language exchange session and feel helpful for improving 
their language skills. All students responded they had a better understanding of some of the topics that they did 
not discuss in class. The second question is about what they learned and what they usually do with their partners. 
We are looking for what they addressed on and found out how they improved language skills, such as 
conversational, vocabularies, or grammar expressions. 
 
2. Describe what you learned and what do you usually do with your partner? 

S1: My partner helped me go over the vocab list as we discussed some common words used among the 
young adults. 
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S2: This week, we discussed some of the topics that we are addressed on a teaching exam that she had 
to take. As for practicing Korean, we went through some of the questions in my beginning Topik text 
book. 
S3: My partner helped me study for the vocabulary quiz by switching between the words and contextual 
sentences. 
S4: The meeting was extremely helpful as I got to learn the new vocab and partner gets to know some 
new English expressions and phrases. 

 
The second question shows that students learned new vocabulary and expressions, and some of the topics that 
they discussed. Studying for vocabulary quiz by switching between the words and contextual sentence and 
discussed some of the topics that they addressed on an exam. The major of focus is how they think about the 
learning steps that we suggested. We gave two different learning steps above Figure 1, and Figure 2. 
 
3. Do you follow the learning steps? Do you think the learning steps are helpful? Why or why not? 

S1: I do not follow the learning steps because I am more curious about other topics related to Korean 
culture and Korean language other than those that come from the textbook. 
S2: I did not even know there was such thing. I’m sure it’s not helpful. 
S3: No, because everyone learned differently and so do I, so I have a different method. 
S4: Maybe for some people these learning steps are helpful, but I have a different way of doing things. 

 
Everyone learns differently. They are more curious about knowing other topics that does not relate from a 
textbook. Most of student said that they have a different method that is better than the learning steps. What they 
think about the purposes of using instant messenger for learning language. Finding disadvantage of using instant 
messenger. 
 
4. What is the purpose of using instant messenger for learning language, such as KakaoTalk and is there any 

advantage or disadvantage of using instant messenger? 
S1: It’s quick. But the disadvantage of using it is sometimes there are misunderstandings. 
S2: I would prefer to use my built-in text-messaging app to send messages rather than sending 
messages on a third-party application. 
S3: Main disadvantage would be the lack of oral communication. While it is great at helping us keeping 
in touch throughout the week, it doesn’t do a very good job at improving. 
S4: To be able to have more opportunities to stay in contact with your language partner. 

 
It shows the main disadvantage is the lack of oral communication. While it is great at helping them keeping in 
touch with their partners. The purpose of using instant messenger is for quick easy communication and 
organizing meetings, and instant feedback. Looking for usage of KakaoTalk. The major focus of the question is 
finding how we are going to apply instant messenger into learning instant messengers from their feedback. 
 
5. Is using KakaoTalk a useful tool for learning foreign language? 

S1: By using instant messenger, such as KakaoTalk, I can quickly get answers to questions that I may 
have for my language partner. So yes, I like using it. 
S2: It’s an easy quick form of communication. 
S3: KakaoTalk is always useful. We are able to set meeting times and ask each other questions when 
necessary. 
S4: KakaoTalk is useful since it allows us to communicate better. 

 
This shows the reasons for using KakaoTalk is an easy quick form of communication and quickly receive 
answers to questions that we may have for their language partners. They did agree that KakaoTalk is great tool 
for improving language skills, meet not just for quick communication. The major focus of this question is how 
often meeting with partner effect improvement of language skills. Therefore, we are looking for how many often 
having meetings are the most effective to improve language. 
 
6. How often do you meet with your partner? 

S1: I meet my partner once a week. We are all happy with this arrangement, because we knew we could 
also contact each other if we needed help. 
S2: We meet for an hour once a week. I am very satisfied. My partner is really helpful. 
S3: We usually meet once or twice a week with an average of 1.5 hours per week. 
S4: We meet each other once a week. 
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Students usually meet once or twice a week with an average of 1 hour and half per week and go over questions 
about Korean culture or discussions about things that both are interested in at the SUB. They learned something 
new every meeting. Their partner taught those many useful Korean phrases that they have not learned from the 
class along with many other interesting cultural facts about Korea. All of students agreed that language exchange 
activity is very helpful. Having a partner to practice foreign language on a weekly basis really helps improving 
speaking and listening skills.  
 
As a result, all students feel this meeting is helpful and like to meet with their partners to share their culture. This 
activity allowed them to learn to improve the speaking and reasoning skills. They think using instant messenger 
is missing oral communication and not helpful for improving language skills. The instant messenger is only for 
setting up the meeting with their partners and getting instant feedback from their language partner.  
 
CONCLUSION 
The tutoring attendees use instant messengers mostly for simple questions or making appointments rather than 
learning. Therefore, it is crucial to find other methods for effective learning through instant messengering. For 
example, a native speaker can send a word of the day to students on daily basis, use the voice recording feature 
in the messenger to practice the correct pronunciation of words, send videos of teaching the right orders of 
vowels and consonants through the message, use video call feature to exchange language if the partner lives 
abroad, and more. Language exchange has to be done voluntarily by students. Learning steps for the language 
exchange have been suggested before. However, it was not followed by any of the students and some students 
have forgotten about it completely. It is determined that it is unnecessary to give students instructions in 
exchanging languages. Everyone’s different learning styles have to be respected. It will be more practical to 
observe what kind of cultures and grammars the attendees are learning through the language exchange. It can be 
done by looking into journals and interviews. This study showed the positive impacts of language exchange for 
students. However, the utilization of KakaoTalk in language exchange failed to show its full capacity in this field 
of study. Considering the good potential of KakaoTalk in Language exchange, the use of KakaoTalk for 
educational purposes can be a good research subject for future studies.  
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