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  Abstract


  In the present study, a mobile learning system for the professional development of academics was developed by design based action research, and the perceptions and experiences of the academics using this system were examined. In the first phase of this design-based action research, the research question was defined. In the second phase, a m-learning system called “Mobile Academic Research Support” (MARS) was designed as a solution to the problem, and the IOS mobile application for this design was developed. In the third phase of the study, the MARS application was regularly tested and evaluated by the academics over eight weeks. At the end of the research process, the results were reflected upon. It was found that the primary and important professional development needs of the academics were at the scientific research level. It was also observed that the m-learning system developed for the professional development of the academics regarding scientific research was appropriate to the overall purpose, accessible, adaptable and appealing; that it served both as a m-learning and as an academic support system; that its content was satisfactory; and that the tools used in the system were useful. In addition, it was observed that the academics were able to use mobile technologies for learning. Also, it was stated that such a system could provide positive contributions to the professional development of academics.
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  Introduction


  In the 21st century, higher education institutions had to be reconstructed to adapt to changes such as the increasing global competition, the growing need for higher education, the changing nature of information, rapid developments in information and communication technologies and the varying expectations and demographic features of learners (Kukulska-Hulme and Traxler, 2007). The changes in the dynamics of information technologies, institutions and learners influence the academics working in higher education institutions. Thus, while trying to develop their academic competencies as well as their knowledge about learners’ characteristics and about current teaching and research approaches, academics, at the same time, make effort to develop their skills in the use of information and communication technologies. This situation constantly forces academics to take part in professional development activities. Mobile devices are appropriate technologies to do research, engage in instructional activities, achieve institutional objectives and conduct new approaches in education (Hamm, Drysdale & Moore, 2014). Mobile technologies, which allow access to information in any place and at any time and which provide learning opportunities while mobile, can be used for professional development purposes (Sharples, 2000). In this respect, a comprehensive analysis of the needs of academics has been proposed in the design of m-learning systems (Kukulska-Hulme, 2013). Following this, an appropriate system can be designed based on current mobile learning (m-learning) approaches and learning theories.


  The purpose of the present study was not only to develop a m-learning system to meet the professional development needs of academics but also to examine the perceptions and experiences of academics using the system. In line with this purpose, the following questions were directed in the study:


  
    	What are the professional development needs of academics?


    	What are the views of academics about the use of mobile technologies for professional development purposes?


    	How frequently do academics use mobile technologies?


    	What are the perceptions of academics regarding m-learning?


    	What could be the design of a m-learning system for the professional development needs of academics?


    	How could a m-learning system for academics be developed?


    	What are the academics’ experiences of the m-learning system?

  


  Literature Review


  With the recent developments in technology, there has been a transformation from electronic services to mobile services. The increase in the global use of mobile devices has also accelerated the transformation. According to the statistics provided by International Union of Telecommunication (May, 2014), approximately seven billion people have a contract with a mobile phone operator, and this number is equal to 95.5% of the world population (Mobithinking, 2014). In recent years, there has been a huge increase in tablet computer sales. According to International Data Corporation (IDC) (September, 2013) report, tablet shipments will grow 58.7% in 2013 reaching 229.3 million units, up from 144.5 million units in 2012. IDC predicts the tablet market will outpace the entire PC market (portables and desktops combined) by 2015. By 2016, 282.7 million people are expected to have a 3G tablet. These results demonstrate that people prevalently use mobile devices and that the use of wireless mobile communication technologies – mobile Internet use – is gradually increasing. The transformation, called the mobile era, has influenced all fields including education and caused m-learning to be regarded as a new paradigm of the present day (Traxler, 2009a).


  Mobile devices present different learning oppurtunities such as portability, social interactivity, context sensitivity, connectivity, individuality and affordance to people in academic settings or non-academic settings (Crompton, 2013a). M-learning can occur unplanned, spontaneous learning experience or with planned educational program in the schools by using mobile devices (Crompton, 2013). People can determine their own learning path to achieve their learning goal by using their own private mobile device. In addition, m-learning offers situated learning taking place anywhere and at any time of the day as well as personalized learning through applications, concepts, and often the ownership of devices modified for the user (Traxler, 2011).


  When the related literature was examined, no consensus emerged on the definitions of m-learning. The initial definitions made for m-learning were technology-based. As for the current definitions of m-learning, they claim that what is important is not the technology itself but situating the learner at the center of learning. Also, these current definitions refer to m-learning as a learning method which allows learners to benefit, regardless of time and place, from the learning opportunities provided by mobile technologies (Q’malley et al., 2003; Parsons, 2007). There are four central constructs in m-learning definitions in the recent studies. These are pedagogy, technological devices, context and social interactions. For example, Sharples’s definition (2007) includes these constructs: “the process of coming to know through conversations across amongst people and personal interactive”. Sharples conducted conversation as interactions generally. However; the conversation in the definition has been misunderstood due to the fact that conversation means verbal communication, the interchange through speech of information, ideas, and so on (Crompton, 2013). Crompton, Muilenburg and Berge developed the Sharples’ definition and defined m-learning as “learning across multiple contexts, through social and content interactions, using personal electronic devices”. It has been observed that this definition has been highly accepted by researchers in the m-learning communities (Ally & Tsinakos, 2014; Crompton, 2013; Hamm, Drysdale & Moore, 2014).


  In recent years, researchers have studied the development of the theoretical frameworks of m-learning (Sharples, Taylor and Vavoula, 2005; Uden, 2007; Zurita and Nussbaum, 2007). Mobile education (FRAME) based on activity theory, presented by Koole (2009), is one of the theoretical frameworks for analyzing people’s practices as development processes (Crompton, 2013). Also, it describes m-learning as a process resulting from the convergence of mobile technologies, human learning capacities and social interaction (Koole, 2009). Conversation theory, developed by Pask in 1975, is a new m-learning theory on the construction of knowledge through the exchange of knowledge via pervasive mobile devices (Sharples et al., 2007). Moreover, Park (2011) modified transactional distance education theory for m-learning. He categorized m-learning in distance education as 1) high transactional distance and socialized m-learning, 2) high transactional distance and individualized m-learning, 3) low transactional distance and socialized m-learning, and 4) low transactional distance and individualized m-learning. On the other hand, there are some theoretical approaches based on performance support for m-learning. For example, Gotfredson identifies five moments of learning need as “learning for the first time” and “when wanting to learn more (acquisition of knowledge) as well as “application of knowledge”, “when trying to apply / remember”, “when things goes wrong”, and “when things change” (performance support). According to him, mobile devices meet learning needs of both acquisition of knowledge and performance support. Also, Quinn (2013) claimed that if there is a performance, there is an opportunity for learning as well. He proposed the Four Cs: the consumption of content, interactions with compute capabilities, the ability to communicate with others, and the capture of our context (via video and/or audio, orientation, location, time and increasingly more data) (Quinn, 2013). He stated that the consumption at an appropriate time and in context can be valuable without interaction.


  When considering these frameworks, there is still a lack of transferable design frameworks on m-learning (Cochrane, 2013; Sharples, Crook et al., 2009). Practitioners, instructional designers and trainers are in need of design theories regarding not only how to integrate mobile technologies into learning environments in order to achieve more effective learning via mobile technologies but also how to make these technologies more beneficial for users (Koszalka and Ntloedibe Kuswani, 2010; Naismith, Lonsdale, Vavoula and Sharples, 2004; Park, 2011; Rajasingham, 2011; Taylor, 2006).


  Examining large scale m-learning projects, the projects basicly focus on devices, learning outside the classroom and mobility of learner (Cochrane, 2014; Cook, 2009; Sharples, 2010). Also, many m-learning studies focus on content delivery for small screen and capabilities of mobile devices for collaborative learning (Cochrane, 2013). According to the results of a study conducted by Frohberg, Göth and Schwabe (2009) to examine the m-learning projects in related literature, among 102 m-learning projects, 89 of them were conducted with new learners; six of them with those who had a low level of background knowledge; and seven with those who had a significant level of background knowledge. In their study, no m-learning project was reported for specialists or for learners who had a high level of background knowledge. In relation to this finding, Frohberg, Göth and Schwabe criticized the m-learning projects they mentioned in their study, and they stated that it would be enough to study new learners as well as on those who have a low level of background knowledge. They further stated that it would always be easier to teach new learners and those who have a low level of background knowledge than specialists and learners who have a high level of background knowledge. On the other hand, there is a need for research on m-learning to be carried out with specialists (for example academics) and learners who have a high level of background knowledge about how to transfer the information and about how to develop the skills better (Frohberg, Göth and Schwabe, 2009).


  We believe that cultural change is required for m-learning adoption. Academics in higher education institutions (who are also leaders) may provide the change of m-learning perceptions and lead the cultural transformation. Studies outline the potential use of mobile devices for knowledge sharing among academics in higher education institutions (Handal, MacNish, & Petocz, 2013; Hussein & Nassuora, 2011). However, the studies have highlighted if technological infrastructure, support service and budget problems are solved, academics could adopt and use mobile technologies more for learning (Handal, MacNish, & Petocz, 2013; Menzi, Onal & Caliskan, 2012).


  Wingkvist and Ericsson (2009) classified 76 full papers from Mlearn 2007 and Mlearn 2008 according to research methodologies and research purpose. The reviewers found that predominant research was small-scale descriptive case studies with little evaluation and reflection. Action research methodology was used in 5% of these studies. Thus, there is a need for comprehensive and reflective m-learning research that focuses on learners’ particular needs and use new research methodologies. M-learning is an evolving field where researchers could apply various methods to solve their problems (Wingkvist and Ericsson, 2009). Therefore, we studied with “academics” as a target group and used design based action research methodology as a research method in the study.


  Importance


  In an information society, it is necessary for people to be conscious of life-long learning, to adapt themselves to constant development, to be willing to take training on skills they need and to use information and communication technologies effectively. Especially due to the responsibilities of academics for becoming pioneers of change and development, it is a must for them to give priority to their professional development so that they can avoid academic obsolescence. In this respect, it is quite important to determine the professional development needs of academics and to organize learning systems and activities for them. Academics are in need of technologies which will allow them to access the necessary information within the shortest time and which will contribute to the development of their professional skills. Today, mobile technologies are regarded as the most appropriate technologies for professional development of academics thanks to a wide range of opportunities these technologies provide. Academics’ use of mobile technologies and their views about m-learning are quite important to determine their perceptions of m-learning. In addition, due to the high level of competition in the information society, it is also important for universities to keep up with and make use of the developments in information and communication technologies. In this respect, it is necessary to develop m-learning applications for higher education institutions. In this way, experiences shared in the development phase will lead to the development of professional m-learning applications.


  Research Method


  In this study, the design-based action research method was applied. Design-based research aims at developing educational practices through systematic and iterative analysis, design, development and implementation, based on cooperation between researchers and practitioners in a real setting, and leading to contextually-sensitive design principles and theories (Wang and Hannafin, 2005). The design-based research process includes four phases: (1) analysis of practical problems by researchers and practitioners, (2) development of solutions within a theoretical framework, (3) the testing and evaluation of solutions in practice, (4) reflection and documentation to produce design principles (Reeves, 2006; Ma & Harmon, 2009, pp. 76-77). The research methodology most appropriate to the third phase is action research (Andriessen, 2007). By allowing repeated development of the product until all the problems identified with the product are overcome in the implementation and testing process, action research can make the product highly effective, efficient and useful (Susman and Evered, 1978). In the last phase, based on the analyses of the data collected in each phase, the design principles and the theory can be developed (Ma and Harmon, 2009). Invaluable information can be obtained regarding both practice and theory (Andriessen, 2007; Livari and Venable, 2009).


  Figure 1 demonstrates the design-based action research process adopted in the present study. In this study, a new design-based research model called design based action research model was developed by combining the design-based research model put forward by Ma and Harmon (2009) and the action research cycle suggested by Susman and Evered (1978) regarding information systems.
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  Design based action research model consists of four interactive phases. The first phase is “analysis of practical problems”. In this phase, a practical problem is identified and the related literature about the practical problem is reviewed. The second phase is “developing of solutions”. In the second phase, after solutions for the practical problem are conceptualized, and research purpose and research method are identified, a prototype that serves research purpose is developed. The third interactive and circular phase includes action research methodology based on system development. It is called “iterative cycles of testing and refinement of solutions in practice and reflections”. In the phase, problems related to the prototype are diagnosed and identified. After action plans are prepared to solve the problems, an action is implemented and the consequences of the action evaluated. This continues until all problems are solved. The final phase is “reflections and documentations for design”. In the final phase, design principles are generated and a guidance for conducting design-based research is developed.


  Since design-based action research is a multi-phase study, the present study involved more than one study group. The research data were collected from 12 academics participating in the focus-group interviews, 478 academics filling in the questionnaire, the application-development team working on the development of the m-learning system, 15 academics taking part in the action research, the validity committee of the action research and the researcher of the present study. A research diary, focus-group interviews, a questionnaire, semi-structured interviews, e-mails, online documents, personal information form, evaluation form, achievement test, validity committee meeting records and checklists were used as data collection tools in this study.


  Findings


  The phases are listed and the related findings of each phase are presented below.


  Phase 1 – Analysis of the Practical Problems


  The first phase of the study is “analysis of the practical problems”. Table 1 presents four research questions linked with study group, research duration, data collection technique, data analysis methods and outcomes related to the first phase.
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  As can be seen in Table 1, for the purpose of determining the practical problem in this study, the academics’ professional development needs, their use of mobile technologies and their perceptions of m-learning were examined. Table 2 presents the themes and sub-themes formed as a result of the content analysis of the data collected from 12 academics (from different departments) participating in the focus-group interviews.
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  As can be seen in Table 2, the academics had professional development needs with respect to such dimensions as research, teaching, counseling and personal development. Depending on the findings obtained, it could be stated that the academics had professional development needs primarily and necessarily in the dimension of scientific research. The participants reported that they experienced difficulties in choosing and applying appropriate scientific research methods. Below are the views of two of the participants.


  
    “Well, either qualitative or quantitative, although we try to do by getting help for the first time for this part, as the ones who will use it in thesis, we certainly need help about it, we severely have problems about this issue.”

  


  
    “For instance I do not have too much knowledge about method and data analysis. Thus, there is no problem in research literature. Also, there is no problem in defining the aims but at the phase of analyzing data, external support is necessary. ” [D2]

  


  In order to examine the academics’ use of mobile technologies and their perceptions of m-learning, all the 1,791 academics at Anadolu University were sent a questionnaire, and 478 academics responded to and returned it. It was seen that of all the academics (n=478), only one of them did not use a mobile phone. When the activities the academics carried out via their mobile phones were examined, it was found that the activity they carried out all the time was “speaking”. It was also revealed that the academics frequently used such functions of their mobile phones as the alarm-clock and calendar. When the mobile phones used by the academics were examined, it was seen that of all the academics participating in the questionnaire, 74 of them used a navigation device (15.5%); 60 of them used a portable media player (12.6%); 34 of them used PDA (7.1%); 24 of them used portable gamepads (5%); 22 of them used tablet computers (4.6%); and 12 of them used book-readers (2.5%). These results demonstrated that the academics did not use other mobile devices more than mobile phones. Of all the academics, 35% of them used the mobile Internet. It was seen that they sometimes used the mobile Internet in order to surf on the Internet and to send their e-mail. The findings obtained regarding m-learning as a result of the questionnaire conducted demonstrated that of all the participating academics, 107 of them were knowledgeable about m-learning (22.4%); that 165 of them did not have any knowledge about m-learning (34.5%); and that 206 of them were partly knowledgeable about m-learning (43.1%). Based on this finding, it could be stated that the academics needed training on m-learning. In other words, it could be stated that the academics were in need of m-learning applications that they would be able to use to get knowledgeable about how educational activities were conducted with the use of mobile technologies. In relation to the problems experienced regarding m-learning, the academics reported such difficulties from the most frequent to the least as “high prices of mobile phones” (81.6%), ”high cost of the mobile Internet” (79.9%), “the small sizes of mobile phone screens” (78.9%), “low connection speeds of mobile devices” (68%), “difficulty in using mobile devices” (67.8%), “low capacity of mobile devices” (58.6%), “advanced technology knowledge required” (53.3%) and “high level of self-discipline required” (53.3%). Depending on these findings, it could be stated that the problems experienced frequently by the academics were related to the high cost of mobile devices and of the mobile Internet. Due to this difficulty perceived by the academics, it could be stated that they did not prevalently use mobile devices or the mobile Internet.


  Phase 2 – Developing the Solutions


  The second phase of the study was worked developing the solutions for the problem on mobile research methodology training of academics in Anadolu University. Table 3 presents two research questions linked with study group, research duration, data collection technique, data analysis methods and outcomes.


  [image: Table 3]


  As can be seen in Table 3, the second phase of the design-based action research process examined how to design a m-learning system for the development of a solution by using the technological innovations and the current theoretical framework. During the focus-group interviews, the academics were asked for their views about the design of the m-learning system to be designed for their professional development. The academics reported that the m-learning system designed for their professional development could include up-to-date information, frequently asked questions, checklists, samples, concept maps, academic calendar, reference list and a decision support system.


  Based on the findings obtained via the focus-group interviews and the questionnaire, the decision made was that the m-learning system to be developed would be a comprehensive m-learning system that would also include a performance support system. For this purpose, the m-learning system was based on the performance support system, database and learning found in the comprehensive m-learning and performance support model suggested by Metcalf (2005). The components of the performance support system (counseling system, database, teaching system, online help, software supporting productivity and end-user interface) suggested by Gary (1991) were taken into consideration while developing the tools of the m-learning system. As can be seen in Figure 2, the model of Mobile Academic Research System includes the tools of ‘Course’, ‘Online Sources’, ‘Counseling’, ‘Communication’ and ‘Help’. With this m-learning system, the purpose was to provide a m-learning environment which academics could reach via mobile technologies in any place at any time and which would support their professional developments within the context of scientific research. Figure 2 presents the tools found in the first phase of the m-learning system designed as a solution to the current needs.
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  When the academics’ views about the MARS design model were examined, the findings obtained demonstrated that the academics focused more on their own needs. The theory of education puts forward that adults focus on learning the necessary information which will help them solve their problems. This finding is consistent with the principles of the theory of adult education (Knowles, 1998).


  In the second phase of the design-based research, studies on the development of the prototype of MARS system were started. As can be seen in Table 4, the phases followed for the development of the m-learning system included formation of the teams, development of the content, development of the multimedia tools and development of the m-learning system.


  [image: Table 4]


  In the development process, the researcher tried to discharge such responsibilities as developing the content in the MARS system, determining the specialists, recording the videos, fictionalizing the videos, coordinating the members of the development team, testing the tools within the MARS system, overcoming the possible problems and meeting the possible needs and monitoring the job flow. Figure 3 presents the technological sub-structure of the m-learning system.
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  In the first phase of the development of the MARS system that served the research purposes, the database was developed with mySQL. For the MySQL database management, phpMyAdmin was used. It is a freeware that serves such functions as creating and deleting a database, adding a table, revising and deleting, adding a domain running SQL inquiries, and managing the users, authorities and the domain key. After the database of the MARS system was developed, the content management system called management panel which provided an interface to allow a database expert to upload the content to the database by using the PHP program language was developed. The MARS system is made up of five modules such as “what is research”, “quantitative method”, “qualitative method”, “mixed method” and “effective reporting”. Any information to be included in or excluded from these modules is uploaded to the database via the management panel developed. In addition, multimedia elements such as experts’ videos, audio materials and slides are uploaded to the database again with the help of this platform management.


  While the database expert created the database of the system, the interface designer started developing the logo of the MARS system, its icons and its interfaces. Then, the web designer, using the HTML programming language, created a webpage for the study to introduce the MARS project. Following this, this webpage was developed as Flash-based using the Action Script programming language. In the phase following the creation of the sub-structure and introduction webpage of the system, the WAP application for the m-learning system was developed. The WAP application for the m-learning system developed for academics was designed with PHP, Ajax and JavaScript. After all the tools were designed, the WAP application for the m-learning system was re-arranged by the development team for access via mobile devices using different platforms. Following this, the application was tested with different smart phones, and the errors identified were corrected. As a result, the application was made ready for use and uploaded by the system administrator to Anadolu University servers.


  The process of developing the MARS application for iPod touch devices started following the WAP application of the m-learning system. For this application, first of all, the web service was designed for the integration and synchronization between the WAP application and the mobile application. The database that would help keep such information within the mobile application as the module, sub-module and video was designed. In order for the new modules added via the web interface to be seen within the mobile application, the web service client that updated the database was developed. The interface of the MARS mobile application was developed, and the components in the interface of the mobile application and the Objective C class and methods that would connect were developed. In order to make the videos and audio files accessible, the Media.framework on iOS SDK was used. In order to make the files of pictures and slides accessible, the iMageIO library on iOS SDK was used. To update the content, the Core Network Layer and File IO on iOS SDK were used. In order to collect statistical data, a special e-mail library that would allow mailing the logs was used. After the development of all these tools, the application was tested. The application was tested with real devices following registration to the Apple Developer program and following this, the application was uploaded to the iTunes store. For the purpose of examining the logs sent during use, the necessary utility programs were developed.
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  Facebook, Blog and Twitter found in online sources were used for communication and information sharing in MARS. A Facebook group page called “Mobile Academic Research Group” was created. The action research participants were added to this Facebook page. With this tool, the purpose was to share the announcements regarding the action research process and to share information, videos and links regarding scientific research methods. The MARS blog page was prepared with the WordPress tool. The blog page included information for the academics about the corrections made on the MARS system. Twitter was another WEB 2.0 tool developed to deliver the announcements to the participants regarding the research process.


  Phase 3 – Testing and Evaluation of the Solutions in Practice


  The third phase of the study used action research methodology. Table 5 presents action research questions linked with study group, research duration, data collection technique, data analysis methods and outcomes. The action research process of the study started in the meeting hall of the Education Faculty of Anadolu University on the 5th of May in 2011. The meeting started with a 15-minute presentation in which the researcher gave information about the study. Within the scope of this presentation, the researcher informed the participants (15 academics from different degree levels and from different fields of social sciences such as sociology, management, distance education, education technology, communication; 10 male and 5 female) about the purpose of the study, the research questions, the action research method and about the action research process. Following this, the researcher gave information about the m-learning system applications and introduced each of the tools found in the m-learning system. The tools of SMS and Chat, which were actually developed and found within the MARS model, were not used due to the security settings of Anadolu University. For this reason, other mobile applications such as Skype, Facetime and i2i, which were not found within the MARS system, were used to establish communication with the participants and with the counselors. The participants were informed about these applications and installed these applications on their own portable media players. Participants used the application by themselves during eight weeks.
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  Each week, the problems with the MARS system were determined, and action decisions were made regarding these problems. Based on these decisions, action plans were put into practice, and the system was re-developed. The results of the evaluation were shared with the validity committee, and the product developed was presented to the participants. Following this, the phase of problem-determining was started again regarding the product developed. This cycle lasted eight weeks. Table 6 demonstrates the tools that the participants preferred most in the m-learning system during the action research process.
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  As can be seen in Table 6, the analysis of the system logs obtained from the participants revealed that the course tool was the most frequently used tool in the m-learning system and that course videos were the most frequently used course tool. The second most frequently used course tool was the tool of ‘my process’. This situation could be a result of the fact that the academics followed the learning processes regarding the course tool via the ‘my process’ tool. It was seen that among the other basic tools of the m-learning system, the counseling tool was clicked more when compared to online sources. This situation could be explained with the fact that the academics preferred the use of e-mail to that of web 2.0 tools. As the forum tool was added to the system at a later time, the data regarding the use of this tool was not analyzed. As for the help tool, it was the one clicked least. This result could be said to demonstrate that the m-learning system was easy to use.


  Among the multimedia tools, the participants preferred the lesson videos most. It was found out that the audio materials were used more when compared to slides. Academics favored the checklist, samples, tests, guides and reference tools within the course tool. As for the abstract, e-book and conference warning tools were among those with low levels of frequency of use. Also, the frequency of the academics’ use of such external applications as Facebook, Twitter, Wikipedia and blog was quite low. The academics reported that they had difficulty sharing such problems as well as their needs with other academics on social media. They didn’t want to reflect their learning needs on social platform. Scientific research is a difficult and complex field open to criticism. For example, a research approach could be interpreted in a different way by academics from different disciplines. For this reason, it could be stated that web 2.0 tools were suitable for the m-learning system yet not suitable for the m-learning system developed for the professional development needs of academics in terms of scientific research. This problem may be cultural.


  Phase 4 - Results Regarding the Perceptions and Experiences of Academics in Relation to the Process of Use of the M-Learning System


  The results regarding the perceptions and experiences of the academics in relation to the process of the use of the m-learning system called as MARS are listed.


  
    	It was found that the m-learning system served the purpose; that its content was satisfactory; that it was practical and productive in terms of the time spent; that it allowed easy access and easy navigation; and that it had a warm and appealing design.


    	The touch-operated portable media players used by the academics made use of the wireless Internet technology. It was seen that not every time and everywhere did learning occur due to the limited access to the wireless. It was found out that this situation influenced the academics negatively.


    	It was seen that the m-learning system provided academic support to the academics who had a high level of background knowledge and helped them remember and re-organize their background knowledge and that it was used for the purpose of learning by the academics with a low level of background knowledge.


    	It was also found that the academics did not lean towards establishing communication with the counselors regarding the scientific research problems.


    	It was seen that the small size of the mobile device screen decreased the interest in watching the videos. The videos lost their appeal following their use for a certain period of time, and it was revealed that they were used like audio materials.


    	Such problems experienced in the m-learning system as the freezing screens encountered while watching the videos had a negative influence on the academics’ motivation.


    	It was seen that the academics had problems with small screens, use of a virtual keyboard, access to the Internet and mobile software installation on the device.


    	It was observed that the academics did not use the synchronous tools for the counseling services. The academics were found to prefer such tools as forum and e-mail for communication and counseling purposes.


    	It was revealed that in the m-learning system, the academics’ capability of controlling and monitoring their own learning processes had a positive influence on the use of the system.


    	The use of the system was found to be positively influenced by the fact that the content within the m-learning system was considered by the academics to be satisfactory; that the information was provided in different environments; and that the contents provided supported one another.


    	It was found that the academics needed a technical team to solve the technical problems they experienced during the process of the use of the system.


    	The portable media player used by the academics was found practical, portable, user-friendly, functional, interesting and entertaining.


    	It was seen that most of the academics abstained from responding to the questions directed via such tools as Web 2.0, e-mail and forum.


    	It was concluded that although most of the academics did not need guidance while using the m-learning system, it was thought it would be beneficial if the help tool included orientation and guides regarding the m-learning system.


    	It was seen that the constant requirement to enter the user profile information to be able to use the m-learning system and the tools had negative influence on the use of the system.


    	The tool the academics used most frequently was that of course videos.

  


  Discussion


  Academics have such responsibilities as conducting research, contributing to the science via scientific papers and training new researchers. In order to fulfill all these responsibilities, it is important for academics to access the correct information, to design and conduct a scientific study, to follow the best scientific publications and to have the awareness and knowledge necessary to evaluate the studies related to their field of study. In this respect, as an innovative solution, the m-learning system was developed since mobile technologies, today, are regarded as technologies most appropriate to professional development, new approaches in education and research (Kukulska-Hulme and Traxler, 2007; Sharples, 2000).


  When the process of the use of the m-learning system was examined with respect to the achievement factors put forward by Barker, Kurull and Marrison (2005), it could be stated that the criteria of interaction, discussion and cooperation were partly met. It was observed that the academics preferred the m-learning system not for communication and interaction purposes but for the purpose of developing their professional performances and revising their background knowledge with new information. Also, the result refers Quinn’s mobile learning view including both performance support and learning (2013). In this respect, the m-learning system could be said to increase life-long learning and support individual learning (Sharples et al., 2002). It was seen that the academics avoided sharing their problems and the related questions with others on the subject of scientific research. The academics reported that others might regard this situation as academic incompetence. Therefore, these factors caused cooperation, discussion and interaction with other academics and counselors to become restricted.


  Mobility is another success criterion for m-learning studies (Barker, Kurull and Marrison, 2005; Sharples, 2000). In the research process, portable media players supporting the wireless Internet were used, and mobility remained limited. However, as the overall design of the m-learning system allowed access via 3G-supported smart phones, this system could be said to be successful in terms of mobility and accessibility. Therefore, it was concluded that the features of a mobile device selected is quite important for the success of a future study to be conducted. However, in Turkey, the higher cost of mobile technologies compared to other countries makes it difficult to access mobile devices (Kıcı, 2010). Similar to the study of Handal et al. (2013), academics highlighted they would prefer to use mobile learning system such as MARS If technological infrastucture problems are solved, and the cost of both mobile devices and the Internet connection reduces in Turkey.


  When the tools within the m-learning system were examined, it was seen that the lesson videos were used most. This finding obtained in the present study is consistent with that of another study conducted by Çakır (2009), who reported that learners prefer videos to the visual content.


  In general, the use of the m-learning system for professional development purposes was found to provide independence of time and place to academics. It was seen that the system was portable, personal, accessible, useful, affordable, appealing, adaptable, practical, appropriate to purpose and easy to use. As the findings of the present study are in line with those of another study carried out by Sharples in 2000 that mentioned technology needs supporting life-long contextual learning, this m-learning design could be said to achieve life-long contextual learning.


  Conclusions and Suggestions


  In this paper, a m-learning system for the professional development of academics was developed by using the method of design based action research, and the perceptions and experiences of the academics using this system were examined. In the first phase of this design-based action research, the research question was defined. In the second phase, a m-learning system called “Mobile Academic Research Support” was designed as a solution to the problem, and the IOS mobile application for this design was developed. In the third phase of the study, the MARS application was regularly tested and evaluated by the academics over eight weeks. At the end of the research process, the results were reflected upon. It was found that the primary and important professional development needs of the academics were at the scientific research level. It was also observed that the m-learning system developed for the professional development of the academics regarding scientific research was appropriate to the overall purpose, accessible, adaptable and appealing; that it served both as a m-learning and as an academic support system; that its content was satisfactory; and that the tools used in the system were useful. In addition, it was observed that the academics were able to use mobile technologies for learning. Also, it was stated that such a system could provide positive contributions to the professional development of academics.


  Based on the research results, the following suggestions could be put forward:


  
    	The perceptions and experiences of postgraduate students with different background knowledge levels regarding the process of use of the m-learning system could be investigated.


    	The practicality and effectiveness of the m-learning system could be examined in terms of professional development needs except for the dimension of scientific research.


    	Each module within the m-learning system can be designed in a different way. By comparing these designs, more detailed principles regarding the most effective design suitable for academics could be developed.


    	The m-learning system could be applied to academics in different countries, and the results obtained via this application could be compared.


    	As a support to face-to-face education in scientific research courses, the m-learning system could be used, and the effectiveness of this training could be examined.
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